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November 2, 2012 
 
 
 
Chandra S. Yadav 
Project Manager 
Texas Commission on Environmental Quality, MC 124 
P.O. Box 13087 
Austin, TX 78711-3087 
 
Subject: Response to Second Technical Notice of Deficiency (NOD) 
 McCombs Municipal Landfill – El Paso County 
 Municipal Solid Waste (MSW) Permit No. 729B 
 
 
Dear Mr. Yadav: 

On behalf of the City of El Paso, SAIC Energy, Environment & Infrastructure, LLC (SAIC) is 
providing the information requested by the Texas Commission on Environmental Quality (TCEQ) 
second technical notice of deficiency (NOD) letter dated September 7, 2012.  A time extension 
request was granted by the TCEQ for an additional 30 days to the original due date for submittal by 
November 6, 2012.  The TCEQ comment is provided in italic print followed immediately by the 
response.  Revised sections and appendices are included as an attachment to this letter and are 
identified as to the appropriate replacement location in the existing application.  It should be noted 
that the attachment is ordered as to the location of replacement in the existing application, not based 
on the order of comments. 

Furthermore, it should be noted that this major permit amendment also increases the 
permitted/facility area from 327.292 acres to 346.74 acres within Section 6, Block 80, Township 1, 
Texas and Pacific Railway Survey to include the site entrance facilities within the permitted/facility 
boundary.  An updated metes and bounds is provided in Appendix 1C. 

1. The submittal includes the terms “existing and proposed” throughout the application, including 
on Drawing P0-2.0 (Abbreviations and Legend).  The use of such terms will be confusing after 
an approval of the amendment application.  Please ensure to revise such terms so that there will 
not be any confusion after approval. 

The permit amendment has been updated throughout to remove the use of the word “proposed”.  
The use of the word “existing” is still used in the document to describe existing conditions at the 
time of amendment preparation.  All pages are dated to provide a time stamp on the “existing” 
terminology. 
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2. Drawing P0-2.0 (Abbreviations and Legend) does not provide a legend for the facility boundary.  
Also, it indicates a common legend for “buffer zone/waste limit.”  Please be informed that a 
buffer zone shall be free of municipal solid waste processing and disposal activities within and 
adjacent to the facility boundary on property owned or controlled by the owner or operator in 
accordance with Title 30 Texas Administrative Code (30 TAC) Section §330.3(19).  Please 
provide cross sections to identify the buffer zone along the facility boundary for the locations 
proposed for the vertical expansion, and also provide appropriate legend to indicate the buffer 
zone, the facility boundary and the limit of waste. 

The facility boundary has been updated to be synonymous with the property boundary.  The 
existing waste limit permitted previously complies with the 50-foot buffer limit established under 
the previous rules.  Any vertical expansion beyond the original permitted heights complies with 
the 125-foot buffer zone.  Areas outside of the 125-foot buffer zone may contain waste (i.e., 
between the original permitted 50-foot buffer and the 125-foot buffer); however, no waste will 
exist between the 50-foot buffer zone and the property boundary.  The cross-sections provided as 
Drawings P3-19 through P3-24 have been updated to portray the buffer zones.  Drawing P0-2 
has been updated to reflect these changes. 

3. Some of the attachments and appendices do not include cover page and table of contents (e.g., 
Appendices 3B, 3I and 3J).  Please ensure to provide cover pages and table of contents, and also 
ensure to provide a page number for each page. 

The cover page and table of contents for the appendices is inclusive of the associated 
attachments within those appendices.  The table of contents has been updated to include further 
description on the attachments. 

4. The drawings are referenced in the text with their original Drawing Number (e.g., Drawing 
Number P2-7 on Page 2.3-2).  But, the revised submittal includes a different number for the 
drawings (e.g., Drawing Number P2-7.1).  Please revise the submittal to correct such 
discrepancies. 

All drawings have been updated to remove the revision number from the drawing number (i.e., 
Drawing P2-7.1 has been updated to now read Drawing P2-7).  Revisions to the drawings are 
indicated in the drawing title block.  It should be noted that the revision to the drawing number 
was not highlighted as a change on the redline version of the drawings (and therefore, if that was 
the only change to the drawing, a redline version was not provided for review and only the final 
version was provided). 

5. Some of the labels on the drawings are not legible (e.g., Drawing Number P2-8.1).  Please 
ensure to provide appropriate labels, and legend information on the drawings. 
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Drawing Number P2-8 has been updated to remove illegible background information and a 
legend has been provided for clarity. 

6. The revised submittal does not include an original certification statement per 30 TAC §305.44.  
Please ensure to provide certification statement (Page 10 of the Part I form). 

An updated Part I form has been provided with this response to comments.  

Part I  

7. The page for metes and bounds descriptions for the proposed easement area of 19.442 acres in 
Appendix 1C indicates a note on the left top corner as “McCombs Landfill+PSB Leased Area.”  
Also, Drawing P0-2.0 indicates a legend for “PSB Lease Area.”  Please revise to delete “leased 
area” since the City owns the property.   

An updated Metes and Bounds survey has been provided within Appendix 1C.  It should be 
noted that the facility boundary has been revised to coincide with the property boundary (as 
indicated on Drawing P0-2 and associated drawings). 

8. Please ensure that the easement area is included within the property boundary, and ensure to 
revise the related drawings, including Drawing Number P2-8.1 as appropriate.   

The drawings have been updated to either remove or enhance items screened within the 
background of the drawings.  The cross-sections provided as Drawings P3-19 through P3-24 
have been updated to portray the 50-foot and 125-foot buffer zones (easement areas) as described 
in the response to Comment #2. 

Part II 

9. The site facility layout (Drawing Number P2-8.1) indicates a label as “New Site Entrance 
Facilities” within the proposed easement area of 19.442 acres.  Please clarify if “New Site 
Entrance Facilities” includes a gate-house.  Please note that a gate-house may not be allowed 
outside the facility/permit boundary.  Please also ensure to identify the components of “New Site 
Entrance Facilities,” and revise the site facility layout as appropriate. 

The facility/permit boundary for the site has been updated to 347 acres as portrayed on Drawing 
Number P2-8.  The new site entrance facility is shown in more detail on Drawing P3-17 (as 
indicated).  The scale house indicated on the drawings is synonymous with a gate-house.   

10. The supplementary technical report indicates that the facility plans to accept Class 3 inert 
wastes on top of the existing unlined landfill.  In accordance with 30 TAC §330.61(b)(1), the 
owner or operator shall identify the sources, characteristics and chemical composition of wastes 
proposed to be received for storage, processing, or disposal.  Please revise Section 2.2 (Waste 
Acceptance Plan) to include the sources, characteristics and chemical composition of wastes. 
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Section 2.2 has been updated to include the sources, characteristics, and chemical composition of 
the wastes intended to be accepted at the McCombs Landfill.  It should be noted that the Landfill 
intends to dispose of inert construction and demolition debris (Class 3 like); not actual Class 3 
waste. 

11. Please clarify if the property boundary and the facility boundary are indicated synonymously on 
the drawings, including on Drawing P3-4. Please revise the drawings to make sure that the 
property boundary and the facility boundary are clearly defined.  Please also update Drawing 
Number P0-2.0 (Abbreviations and Legend) as appropriate.  

The facility boundary has been updated to coincide with the property boundary (347 acres) as 
indicated on the revised drawings. 

12. Please clarify if the facility will have a perimeter road, as the interior facility roadways for most 
of the units/cells are proposed to connect the perimeter of the landfill site.  Also, the drawings 
(Drawing Numbers P2-11.1 through P2-18.1) do not show the continuity of roadways between 
the entrance gate and the interior facility roadways to access fill areas of the landfill units/cells.  
Please revise the drawings to provide the information as required by 30 TAC §330.61(d)(2). 

Drawings P2-11 through P2-18 have been updated to better show the perimeter roads for the 
facility.  The perimeter roads connect in with the proposed interior facility roadways as shown.  
In addition a legend has been added to the drawings to better indicate the existing roadways. 

13. Please identify the existing earthen berms as stated in Section 2.3.2 along the western and 
northern boundaries of the landfill, and provide a cross sectional details of the berms.   

The existing earthen berms locations described in Section 2.3.2 are indicated on Drawings P3-19 
and P3-22 within Appendix 3F. 

Part III 

14. Please include the information that was provided as the response to Comment #15 of the first 
NOD in Part III of the application, and elaborate the narrative to comply with the rule 
requirements of 30 TAC Chapter 330, Subchapter M:  Location Restrictions, as applicable to the 
facility. 

The information provided as Comment #15 of the first technical NOD is included in Appendix 
3K, Attachment 4.  The memo within Appendix 3K, Attachment 4 has been expanded to include 
the referenced information. 

15. The revised application contains references to the existing permit (MSW Permit No. 729A) on 
cover pages, in headers and footers of pages, and in narratives of Appendix 3B, Appendix 3I and 
Appendix 3J.  Please note, if this permit amendment application is approved, it will replace 
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document of Permit No. 729A.  Please ensure to provide the proposed permit application number 
(MSW Permit No. 729B) on cover pages, in headers and footers of pages, and in narratives as 
appropriate. 

Reference to MSW Permit No. 729A has been removed and replaced with MSW Permit No. 
729B as applicable.  Documents provided for reference only have been provided with a memo to 
explain the contents. 

16. Drawing C13 of the existing permit (MSW Permit No. 729A), prepared by Moreno Cardenas Inc. 
has been included in Appendix 3E of the submittal.  Please update the drawing with the proposed 
permit application number (MSW Permit No. 729B). 

Reference to MSW Permit No. 729A has been removed and replaced with MSW Permit No. 
729B on Drawing C13. 

17. It is stated in the revised Section 3.3.1.3 that a stormwater basin will be developed as fill 
progresses and interim phases are built.  Please identify location and a cross sectional details 
for the proposed basin, and discuss about the fate of the basin as fill progresses. 

As described in Section 3.3.1.3, the mined pit area will act as a natural low-lying retention basin 
during interim phases of Landfill operation (applicable to Sectors A through F).  The low-lying 
areas will be graded during Sector construction so that drainage is away from the developed 
Sector, preventing run-on.  The natural low-lying retention basins are not designed basins. 

18. Section 3.3.1.3 indicates that the site drainage collection, conveyance, and detention structures 
are designed to operate during all phases of landfill operation.  Please identify the structures to 
be constructed for necessary drainage collection, conveyance, and detention structures during 
interim phases of landfill operation. 

Calculations for soil loss and non-erodible velocities for the interim phases have been provided 
in Appendix 3B, Attachments 5 and 7, respectively.  Interim structures include delineation (run-
on, runoff) berms as identified on Drawing P3-29, Detail 4. 

19. The erosion and sedimentation control plan by Parkhill, Smith & Cooper, Inc. (revision 2 dated 
July 2009) included in Appendix 3B, Attachment 6 has been referenced in the application, 
including in Section 3B.4.  Please ensure to update the cover page information, headers and 
footers, and the table of contents to show the proposed permit amendment application number 
(MSW Permit No. 729B). 

Reference to MSW Permit No. 729A has been removed and replaced with MSW Permit No. 
729B. 
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20. Please revise the drainage area identification (DA-1 through DA-8) provided in Attachment 1 of 
Appendix 3B to make it consistent with Drawing Numbers P3-4.1 and P3-6.1  which appears to 
be indicated on the drawings as EX-1 through EX-3 for existing conditions, and DEV-1 through 
DEV-8 for developed conditions. 

The calculations provided in Attachment 1 of Appendix 3B have been updated to include the 
correct reference for the drainage areas.  It should also be noted that the existing conditions 
drainage areas (EX-1, etc.) have been updated to include the 19.4 acre entrance facilities area.  
The new areas for the existing conditions are provided on Drawing P4-4.  The developed 
conditions (DEV-1, etc.) are indicated on P3-6.   

21. Please provide a figure to explain the soil loss calculations with a reference to the types of cover 
and the length of slopes for the interim and final conditions for each drainage areas at the 
referenced landfill.  Please ensure that the top surfaces and external embankment slopes of 
municipal solid waste landfill units must be designed to minimize erosion and soil loss through 
the use of appropriate side slopes, vegetation, and other structural and nonstructural controls 
during all phases of landfill operation in accordance with 30 TAC §330.305(d)(2).  

Figure 1 and Figure 2 have been provided in Appendix 3B, Attachment 5 to portray the final and 
interim slope lengths utilized in the soil loss calculations and to calculate the non-erodible 
velocities. 

22. It is stated in Section 3.2.3 that “stormwater runoff from the waste mass will be collected in v-
ditches around the perimeter of the landfill, and they are designed to convey the 25-year storm 
event for each drainage basin and will direct the stormwater runoff into existing stormwater 
retention ponds.”  Please clarify if the existing stormwater retention ponds are provided with a 
liner, and ensure that stormwater runoff from the waste mass is managed in compliance with the 
rule requirements of  30 TAC §330.207 (relating to Contaminated Water Management).  Please 
revise the section as appropriate. 

It should be noted that the text referenced in Section 3.2.3 is stormwater runoff from the covered 
waste mass (i.e., not contaminated water) and therefore the existing stormwater retention ponds 
are not provided with a liner.  Section 3.2.3 has been updated for clarification. 

Stormwater runoff from the active waste mass is contained within site run-on/runoff berms as 
described in Appendix 3I, Attachment 3 – Raba Kistner Leachate and Contaminated Water Plan.  
In the event that stormwater comes into contact with the active working face and is not contained 
within the site run-on/runoff berms, it will be managed in accordance with Appendix 3I.3 – 
Contaminated Water Management.    
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23. Please provide a discussion regarding the fate of collected stormwater runoff into the retention 
ponds, and also ensure that the existing or permitted drainage patterns will not be adversely 
altered in accordance with 30 TAC §330.63(c)(1)(C). 

As stated in Appendix 3B.1.2, the retention ponds on site do not have an outlet structure and 
water will drain down via infiltration or evaporation.   

As stated in Section 3.3.1.3, the site drainage collection, conveyance, and detention structures are 
designed to operate during all phases of Landfill construction so that the existing drainage 
patterns will not be adversely altered.  Calculations are provided in Appendix 3B, Attachment 7. 

24. Since the proposed amendment application intends to replace the compacted “six-inch on-site 
caliche layer” with a geosynthetic clay liner (GCL), please revise the proposed SLQCP to delete 
the text related to the caliche layer, and replace with GCL as appropriate. 

The updated Liner Quality Control Plan (LQCP) is provided as Appendix 3J.  The updated 
LQCP includes description for quality assurance/quality control (QA/QC) procedures for three 
composite liner construction scenarios at the Landfill:  one using caliche as the primary liner, one 
using GCL as the primary liner if caliche is not available for cell construction, and a third 
describing the “piggy-back” composite liner system for areas where cell construction is planned 
over existing unlined waste fill. 

25. Since the compacted “six-inch on-site caliche layer” has been proposed to be replaced with a 
geosynthetic clay liner (GCL), please revise Drawing P3-29.1 (Liner Details) to delete the 
details provided for the existing liner system.  Please provide a constructed liner details, where 
applicable, shall be depicted on cross-sections of a typical cell showing the slope, widths, and 
thicknesses for compaction lifts in accordance with 30 TAC §330.339 (a)(1).  The amount of 
compaction shall be expressed as a percentage of a predetermined laboratory density.  Please 
revise the proposed SLQCP, including Drawing P3-29.1 as appropriate. 

Drawing P3-29 has been updated to indicate the three potential composite liner construction 
scenarios at the Landfill.  Compaction requirements are detailed in the updated LQCP, and 
summarized in Table 3J.1. 

26. Please ensure that Section 5.2 on page 2 of the proposed SLQCP provides correct information 
for the proposed leachate collection system, including the diameter of leachate collection 
perforated and non-perforated pipes. 

Section 3J.5 of the updated LQCP includes leachate collection pipe diameters. 

27.  Please identify “the construction drawing” that is referenced in the proposed SLQCP in 
Sections 5.3, 6.1 and 6.2. 
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The LQCP has been updated and is included as Appendix 3J.  The LQCP references drawings 
included in this application submittal. 

28. 30 TAC §330.339(b) requires that that the liner quality control plan shall specify materials, 
equipment, and construction methods for the compaction of clay soils to form impermeable 
liners.  Please include the following information as appropriate. 

A. details for the overexcavation and recompaction of the in-situ soils, or the compaction of 
soils from a borrow source, shall be depicted on cross-sections of a typical cell showing the 
slope, widths, and thicknesses for compaction lifts; and 

B. procedures to be followed when excavations, cells, or disposal areas extend into or have the 
potential to extend into the groundwater shall be in accordance with the provisions provided 
in §330.337 of this title (relating to Special Liner Design Constraints).  

The updated LQCP discusses scarifying and re-compacting in-situ soils in Section 3J.8.  
Composite liner details depicting as-built thickness, slope, widths, etc., is shown on Drawing P3-
29. 

Hydrogeological reports for the site indicate the depth to groundwater is over 300-feet from the 
designed subgrade elevations.  Therefore, discussion for ballast uplift support, de-watering 
activities, etc. is not necessary for cell construction at this site. 

29. The proposed SLQCP in Section 9.0 indicates that the drainage aggregate in leachate collection 
system as “2 inch concrete aggregate.”  This does not appear to be consistent with Drawing No. 
P3-31 (Leachate Collection System Details).  Please revise the proposed SLQCP to ensure 
consistency within the application document.   

The updated LQCP describes the drainage aggregate in the leachate collection system as 
depicted on Drawing No. P3-31. 

30. 30 TAC §330.339(c)(4) requires that all soil tests performed on any in-situ or constructed soil 
liners shall be in accordance with the standards in subparagraphs 30 TAC §330.339(c)(4) (A) - 
(E).  Please revise the proposed SLQCP, including Section 7.0 (Subgrade Placement and 
Compaction) to address these rule requirements. 

Soil test requirements pertinent to the caliche layer (as described in 30 TAC §330.339(c)(4) (A) - 
(E)) are summarized in Table 3J.1 of the updated LQCP.  It should be noted that the existing 
subgrade is not a component of the soil liner and therefore does not have the same testing 
requirements as the caliche layer.  The prescriptive liner profile (caliche) is modeled in Appendix 
3J, Attachment 2. 
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31. Please address the rule requirements of 30 TAC §330.339(c)(9) that all soil testing and 
evaluation of either in-situ soil or constructed soil liners shall be complete prior to installing the 
leachate collection system.  Please revise the application as appropriate. 

Soil test requirements are summarized in Table 3J.1 of the updated LQCP.  The sections 
describing the components of the composite liner system detail that each layer of the liner system 
must be approved by the owner’s project representative prior to installation of the subsequent 
layer. 

32. Please ensure that the test method (ASTM D2216) indicated for the moisture content 
determination in the proposed SLQCP in Table 3J-4 (Compacted Soil Liner Material 
Construction Tests) is correct.   

Table 3J.1 of the updated LQCP lists ASTM D 2216 as the required moisture content 
determination test. 

33. Please address the rule requirements of 30 TAC §330.339 (e) and (f) that all constructed soil 
liners shall be keyed into an underlying formation of sufficient strength to ensure stability of the 
constructed lining, and each soil liner evaluation report shall be prepared in accordance with 
the approved liner quality control plan.  Any deviation from the approved plan must have prior 
written approval from the executive director.  

Soil liner construction is described in Section 3J.8.2 of the updated LQCP.  Soil and 
geomembrane liner evaluation reports are described in Section 3J.8.8 of the updated LQCP. 

34. 30 TAC §330.339 (g) requires that soil liners shall not be compacted with a bulldozer or any 
track-mobilized equipment unless it is used to pull a pad-footed roller.  All soil liners shall be 
compacted with a pad-footed or prong-footed roller only.  Please also ensure that in all cases 
soil clods shall be reduced to the smallest size necessary to achieve the coefficient of 
permeability reported by the testing laboratory and to destroy any macrostructure evidenced 
after the compaction of the clods under density-controlled conditions.  Please revise the 
proposed SLQCP as appropriate. 

Soil liner construction is described in Section 3J.8.2 of the updated LQCP.   

35. Please address the rule requirements of 30 TAC §330.341 (a) and (b) that prior to the disposal 
of solid waste in any cell, or on any area, excavation, or unprotected surface, a soil liner 
evaluation report and a geomembrane liner evaluation report shall be submitted to the executive 
director.  Each soil liner evaluation report and geomembrane liner evaluation report shall be 
submitted in triplicate (including all attachments) to the executive director and shall be prepared 
in accordance with the methods and procedures contained in the approved liner quality control 
plan.  Please revise the proposed SLQCP as appropriate. 
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The soil liner and geomembrane liner evaluation reports are described in Section 3J.8.8 of the 
updated LQCP. 

36. Please provide a statement in the proposed SLQCP that the surface of a constructed soil liner 
should be covered or otherwise protected within a period of six months to mitigate the effects of 
dessication, surface erosion, and rutting due to traffic in accordance with 30 TAC §330.341 (d).  
Please also include in the SLQCP that the liner surfaces not covered within six months shall be 
checked by the soil liner evaluation report evaluator, who shall then submit a letter report on the 
findings to the executive director.  Any required repairs shall be performed promptly.  A new 
report shall be submitted on the new construction for all liners that need repair due to damage. 

Soil liner construction is described in Section 3J.8.2 of the updated LQCP.   

37. Please replace “Texas National Resources Conservation Commission (TNRCC)” with “Texas 
Commission on Environmental Quality (TCEQ)” and “a permit modification” with “a permit 
amendment” in Attachment 1 (SLQCP) and Attachment 2 (Page 3J-1) in Appendix 3J 
respectively. 

The updated LQCP refers to the “Texas Commission on Environmental Quality” as the 
regulatory agency.  Attachment 2 of Appendix 3J is now included as Attachment 1 of Appendix 
3J and has been updated to remove and replace the “permit modification” terminology.    

38. Since the proposed amendment application includes the existing soil liner quality control plan 
(SLQCP) as part of the proposed permit amendment application, please provide an evaluation 
for the proposed SLQCP, signed and sealed by a responsible engineer with a statement that the 
enclosed document (Appendix 3J, Attachment 1 – Soil and Liner Quality control Plan) addresses 
the current rule requirements of 30 TAC, Chapter 330, Subchapter H: Liner System Design and 
Operation, and will be applicable to the proposed site permit.  Please also ensure to update the 
cover page, headers and footers, and the table of contents for the proposed SLQCP.  
Alternatively, as the comments #24 through 37 are regarding the proposed SLQCP, we 
recommend that you revise the proposed SLQCP and resubmit the updated version of the SLQCP 
with responsible engineer’s seal and signature.  

The updated LQCP complies with the rule requirements of 30 TAC 330, Subchapter H. 

39. The supplemental geotechnical evaluation report prepared by American Engineering Testing, 
Inc. (AET) in Section 3.0 indicates a factor of safety 1.33 for the assumed interface friction angle 
of 28° for a seepage flow parallel to the liner for a saturated depth of 0.49 feet (erosion layer 
side slopes) within the cover soil.  The report also indicates that a factor of safety of 1.5 can be 
achieved for this seepage condition, if both the interface angle and the internal friction angle of 
the sand cover soils are at least 31°.  The minimum factor of safety of 1.5 is considered 
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acceptable for any slope stability analysis.  Please explain how the calculated factor of safety of 
1.33 will be acceptable.  

Based on the soil type needed to achieve a 5.8x10-3 cm/sec permeability (as modeled in the 
HELP model and identified in Appendix 3P, Table 3P-1 testing requirements), the erosion layer 
will also serve as a drainage layer above the geomembrane.  As described in the AET Report 
Dated August 3, 2012, Section 3.0, a slope stability analysis was completed to evaluate the 
stability of the final cover system as proposed.  Assuming the saturated depth of 0.49 feet 
(maximum calculated from the HELP model) and an internal friction angle of 28°, the factor of 
safety for the seepage condition would be 1.33.   To achieve a FS of 1.5, the internal friction 
angle of the sand to be used for the soil erosion layer (prescriptive) needs to be 31°.  Soils testing 
will be completed prior to construction to ensure that the internal friction angle of the sand is at 
least 31° to ensure the 1.5 factor of safety (as indicated in Appendix 3P, Table 3P-1).  Published 
values for the internal friction angle of sand are 26° - 40° and should be readily obtainable from 
the material onsite.   

40. For the proposed alternate cover system, the AET report in Section 3.0 indicates a factor of 
safety as 1.41 for a no water flow condition for a friction angle of 25° for both 90% and 80% 
density sand.  Also, it indicates a parallel seepage flow within the sand will lower the factor of 
safety below 1.0.  The minimum factor of safety of 1.5 is considered acceptable for any slope 
stability analysis.  Please explain how the calculated factor of safety of 1.41 and below 1.0 will 
be acceptable.  

An internal friction angle of 27° for the sand to be used for the alternative cover is required to 
increase the factor of safety to 1.5 for the no flow conditions.  Soils testing will be completed 
prior to construction to ensure that the internal friction angle of the sand is at least 27° to ensure 
the 1.5 factor of safety (as indicated in Appendix 3P, Table 3P-1).  Furthermore, it should be 
noted that the parallel seepage analysis completed by AET does not apply to the alternative cover 
system as there is no saturation depth for the alternative cover.  The alternative cover is designed 
so that a zone of saturation will never be established as the water entering will be countered by 
evapotranspiration.   

41. The AET report includes two appendices as “Appendix D.”  Please ensure that the appendices of 
the AET report are provided with correct nomenclature and page number. 

Two separate AET reports were prepared (dated June 1, 2011 and August 3, 2012) for this permit 
amendment.  Updated AET reports with footers have been included along with attachment 
dividers to separate the two reports (Appendix 3G, Attachment 1 and 2, respectively).  In 
addition, a cover page for Appendix 3G has been included. 
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42. The calculations for “Anchor Trench Design for Pullout” and “Interface Liner System Stability” 
indicate the proposed factors of safety 1.1 and 1.37 respectively.  Please explain how the 
calculated factor of safety of 1.1 and below 1.37 will be acceptable.  Also, these calculations are 
not provided with a cover page and page number.  Please provide a cover page, page number, 
and identify a location for these calculations in the proposed permit document. 

The anchor trench was designed with both constructability and strength in mind.  The anchor 
trench should fail and pullout rather than the sideslope geomembrane liner failing and tearing, 
since it will be easier to observe and repair an anchor trench failure.  However, the anchor trench 
also has to aid in construction, and providing a shallower anchor trench may have issues with 
wind and water migration under the liner edge.  The calculated factor of safety of 1.1 is 
considered adequate as it shows that anchor trench pullout will be the governing failure 
mode.  Also note that the configuration is temporary as the slope will be filled against after phase 
construction.   

The interface liner system stability calculations are also most critical during and immediately 
after phase construction (until waste filling begins within the phase) and are a temporary 
condition.  As waste is filled against the slope, the waste creates a buttress to provide more 
strength against failure.  The calculated 1.37 factor of safety is considered adequate for 
temporary conditions.   

Updated anchor trench calculations with pages numbers have been provided for the anchor 
trench calculations (Appendix 3G, Attachment 3) along with a cover page for Appendix 3G.  

43. The memorandum, dated August 8, 2012 included in the submittal does not appear to include all 
the recommendations of AET report.  Please provide a statement in the permit text that the 
recommendations of the AET report will be implemented in full, if the proposed permit is 
approved. 

An updated memo has been included in Appendix 3G, Attachment 2 to state that all AET 
recommendations will be followed. 

The following comments are provided by Mr. Jason Wang, P.G., of the Texas Commission on 
Environmental Quality, MSW Permits Section. 

Part II 

44. Section 2.3.2 Facility Layout Map - We have reviewed your response to our request for 
additional monitor wells to satisfy the 600 feet maximum spacing at the point of compliance in 
accordance with 30 TAC §330.403(a)(2).  You have stated that a groundwater monitoring system 
will be submitted for our review once the groundwater assessment is complete.  While this 
proposal is acceptable due to the recent installation of monitor wells PZ-4 and PZ-5 in June, 
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2011 and the required one year monitoring period to determine the groundwater gradient; the 
assessment should have concluded at this time.  Please submit the groundwater monitoring 
system design within 30 days of the date of this letter.  Please note that the processing of this 
major amendment application cannot proceed until a complete permit amendment application 
has been submitted. 

An updated Site Characteristics and Monitoring Plan has been prepared by Parkhill, Smith and 
Cooper and was submitted to the TCEQ on October 30, 2012.  A copy of this submittal has been 
provided as Appendix 3K, Attachment 1 for your information. 

Part III (Appendix 3P - Final Cover Construction Quality Control Plan) 

45. Please revise the proposed minimum test frequency at the borrow source from one test per soil 
type to one test per 1000 cubic yards of placed material to verify soil classification.  In addition, 
the permeability testing should be conducted using undisturbed large block samples at a 
minimum frequency of one test per lift and one test per 10,000 cubic yards of placed material.  
Please refer to TCEQ Regulatory Guidance Document RG-494, Guidance for Requesting a 
Water Balance Alternative Final Cover for a Municipal Solid Waste Landfill, dated January, 
2012. 

Appendix 3P has been updated to include the testing requirements as described above.  

Part IV 

46. Section 4.9.3 Facility Hours – Please address the following: 

A. The currently permitted (MSW Permit No.729A) waste acceptance hours for the facility is 
7:00 a.m. to 4:00 p.m., six days a week as stated in the Site Operating Plan dated February 
2007.  If the facility’s intention is to expand the waste acceptance hours to 6:00 a.m. to 7:00 
p.m., seven days a week with this amendment application, please revise the sentence that 
starts with “However, the landfill may extend…” to state “The waste acceptance hours for 
the facility will be 6:00 a.m. to 7:00 p.m., seven days a week.” 

B. If the facility intends to post waste acceptance hours on the site sign which will be more 
restrictive than the waste acceptance hours and days that are proposed to be authorized, as 
stated in the first sentence of the referenced Section, please revise the sentence by stating 
“The waste acceptance hours that will be posted on the site sign will be 7:00 a.m. to 4:00 
p.m., six days a week.” 

C. For clarity, please consider revising the order of the sentences (i.e. first stating the waste 
acceptance hours that will be authorized with this amendment and then stating the actual 
waste acceptance hours that will be posted on the site sign.) 
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Section 4.9.3 has been updated for clarity. 

In addition, the following comments were received from the TCEQ on October 17, 2012 via 
email. 

1. If the facility intends to keep the liner system consisting of 6” of caliche layer and geomembrane, 
please ensure to address the rule requirements for an alternative liner (Comment #41 of the 1st 
NOD) under 30 TAC Section 330.335. 

The original submittal of the alternative liner consisting of 6-inches of caliche has been included 
in Appendix 3J, Attachment 2.  This submittal provides the HELP and Multimed model analyses 
for the caliche liner and conforms to 30 TAC §330.335.  The previous approval letter from the 
TNRCC (now TCEQ) has also been provided for reference.  It should be noted that throughout 
this submittal, the previously approved caliche liner is referred to as the “prescriptive” liner and 
the new proposed alternative liner (with GCL) is referred to as the alternative liner. 

2. Please revise the specs for the leachate collection system sand layer to maintain a hydraulic 
conductivity of 1x10-2 cm/s or greater.  Please ensure to update the drawing P3-29 (Liner 
Details) and the text provided on Appendix 3I accordingly. 

The leachate collection system sand layer (or protective sand layer) has been designed with a 
hydraulic conductivity of 1x10-3 cm/sec.  HELP modeling of this sand layer (provided in 
Appendix 3I, Attachment 1) confirm that the specified hydraulic conductivity (1x10-3 cm/sec) is 
sufficient to prevent a buildup of leachate on top of the geomembrane liner.  Results of the HELP 
model analyses for different operating conditions are summarized in Table 3I-2. 

3. Also, please provide an appropriate Drainage Layer in between the proposed erosion layer and 
geomembrane for the prescriptive final cover system or provide justification on why it is not 
necessary. 
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August 9, 2012 
 
 
 
Chandra S. Yadav 
Project Manager 
Texas Commission on Environmental Quality, MC 124 
P.O. Box 13087 
Austin, TX 78711-3087 
 
Subject: Response to First Notice of Deficiency (NOD) 
 McCombs Municipal Landfill – El Paso County 
 Municipal Solid Waste (MSW) Permit No. 729B 
 
Dear Mr. Yadav: 

On behalf of the City of El Paso, SAIC Energy, Environment & Infrastructure, LLC (SAIC) is 
providing the information requested by the Texas Commission on Environmental Quality (TCEQ) 
first technical notice of deficiency (NOD) letter received March 19, 2012.  A time extension request 
was granted by the TCEQ for an additional 90 days to the original due date for submittal by August 
10, 2012.  The TCEQ comment is provided in italic print followed immediately by the response.  
Revised sections and appendices are included as an attachment to this letter and are identified as to 
the appropriate replacement location in the existing application.  It should be noted that the 
attachment is ordered as to the location of replacement in the existing application, not based on the 
order of comments. 

The following Comments were provided by Mr. Chandra S. Yadav of the TCEQ: 

1. The application contains references to the existing permit (MSW Permit No. 729A) in several 
discussions and narratives (e.g., Part III, Section 3.3.2 for the permit modification dated April 
24, 2002; Appendix 3B for the permit modification dated July 2009; Appendix 3J for the liner 
quality control plan dated August 7, 2002, etc.).  If this permit amendment application is 
approved, will replace Permit No. 729A documents, and therefore, the permit amendment 
application for 729B must be a full permit application that contains all documents/information 
as required by the applicable rules without any reference to the Permit No. 729A.  Please update 
the application as appropriate. 

The above listed references (as well as others located) have been included in the Major Permit 
Amendment. 
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2. It appears that the following engineering documents are not provided with the responsible 
engineer’s seal and signature in accordance with Texas Engineering Practice Act and Rules 
§137.33.  Please ensure that the responsible engineer shall affix their seal and original signature 
or electronic seal and signature with the date on the final version of their engineering documents 
per rule requirements before such documents are released from their control. 

a. traffic impact analysis in Appendix 2C; 

The TIA was completed and signed by the City of El Paso, an updated copy has been provided. 

b. soil loss calculations provided on Page 3B-1; 

Signed calculations have been provided. 

c. stormwater runoff, ditch sizing and culvert calculations provided in Appendix 3B, 
Attachments 1, 2 and 3 respectively; 

Signed calculations have been provided. 

d.  pipe deflection calculations provided in Appendix 3I, Attachment 2; 

Signed calculations have been provided. 

e. Leachate and Contaminated Water Plan in Appendix 3I, Attachment 2; and  

A signed title page has been added to the Leachate and Contaminated Water Plan. 

f. Waste Mass Stability Report in Appendix 3G.  

The waste mass stability report is signed by AET on page ii of the report. 

3. The title pages of the submittal indicate “Technically Complete November 2011.”  Please 
remove such phrases from all the title pages.  

The title pages have been updated and are provided in the Attachment. 

Part I  

4. The title page indicates facility name as “McCombs Municipal Solid Waste Landfill”, and Part I 
form indicates as “McCombs Municipal Landfill.”  Please ensure that the title page and Part I 
form indicate the correct name for the facility, and revise the pages as appropriate.  

The title pages have been updated to be consistent with the Part I form and are provided in the 
Attachment. 

5. The metes and bounds description included in Section 1.4 (Appendix 1C) does not appear to 
identify the area specifically within the facility boundary, and is not signed and sealed by a 
registered professional land surveyor.  Please address the rule requirements of 30 Texas 
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Administrative Code (TAC) Section (§)330.59(d)(1) and (2), and resubmit the facility boundary 
metes and bounds description signed and sealed by a registered professional land surveyor.  An 
area indicated in Drawing P3-17 is not included within the property boundary, please ensure 
that the metes and bounds description are included in the submittal.  In addition, please ensure 
that the metes and bounds description for the easement area indicated in Drawing P3-17 is 
included in the submittal and explain why this easement area, which is owned by the city of El 
Paso is not proposed to be included in the area within the property boundary. 

Updated Metes and Bounds surveys for both the permitted boundary and for the permitted 
boundary plus the Public Drop-off Area are provided in Appendix 1C. 

6. Please include a statement to ensure that all maps updated in the application are the latest 
revision in accordance with 30 TAC §330.59(c)(2). 

The map sources used for the Drawings are provided in the notes to the drawings.  The maps 
used to provide information were the latest version available at the time of map development. 

Part II 

7. General location maps.  Please provide the following information as required by 30 TAC 
§330.61(c) to accurately show proximity to surrounding features.  Please also revise Section 
2.3.1 to provide a narrative and to identify the location for the following information as 
appropriate. 

Section 2.3.1 has been updated to provide the location and description of the below referenced 
items.    

a. the prevailing wind direction with a wind rose; 

The wind rose provided from the TCEQ is shown on Drawing P1-3 (Appendix 1A).  The wind 
rose period of record is from 1984 to 1992.  The wind rose frequency of occurrence of winds is 
plotted in the sixteen points of the compass, with a maximum of six wind speed classes for each 
direction. 

b. all structures and inhabitable buildings within 500 feet of the proposed facility; 

Three buildings were identified within a 500-foot radius of the facility boundary.  These 
buildings include the CEMEX Quarry office and scale house and site trailers. 

c. schools, licensed day-care facilities, churches, hospitals, cemeteries, ponds, lakes, and 
residential, commercial, and recreational areas within one mile of the facility; 

Drawing P2-3 provides a land use map for the Landfill within one mile of the facility.  
Residential, commercial, and recreational areas are shown within this boundary.  Table 2.4B-1 
also provides a breakdown of the areas within the one mile radius by land use.  Additionally, as 
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stated, there are no schools, licensed day-care facilities, churches, hospitals, cemeteries, or lakes 
within one mile of the Landfill.  One man-made pond was identified approximately 1,800-feet 
east of the facility.  The pond is part of the CEMEX quarry area for stormwater control and is dry 
most of the year.  It should also be noted that due to ongoing quarry operations, the size, number, 
and location of man-made ponds may vary at different times during mining operations. 

d. the location and surface type of all roads within one mile of the facility that will normally be 
used by the owner or operator for entering or leaving the facility; 

The three main roads to be used by the facility (McCombs St, Stan Roberts Sr. Ave, and State 
Line Drive; locations shown on Drawing P2-1) are two-lane asphalt paved roads. 

e. latitudes and longitudes;  

The latitudes and longitudes of the facility are provided on Drawings P2-1 and P2-2. 

f. area streams;  

There were not any streams identified within a 1-mile radius of the facility. 

g. drainage, pipeline, and utility easements within or adjacent to the facility; 

Facility easements are provided on Drawing P2-7 and are also discussed in Section 4.9.6. 

h. facility access control features;… 

Access to the Landfill is restricted by an existing barbed wire fence located along the perimeter 
of the facility as well as a locking gate at the facility entrance as depicted on Drawing P2-7 and 
as described in Section 3.2.1.   

…and archaeological sites, historical sites, and sites with exceptional aesthetic qualities 
adjacent to the facility. 

As stated in Appendix 2B – Land Use Analysis, Page 2B-3, no archaeologically significant sites, 
historical sites, or locations of exceptional aesthetic quality were located within one-mile of the 
Landfill.  

8. Facility layout maps.  Please revise the narrative in Section 2.3.2 to identify the maps that 
provide the information as required by 30 TAC §330.61(d)(1) through (9).  It appears that the 
provided drawings do not indicate the interior facility roadways to provide access to fill areas 
and dimensions of landfill units/cells.  Please include the interior facility roadways and 
dimensions of landfill units/cells in the facility layout drawings.  Please also provide the 
following information as appropriate. 

Drawings P2-9 through P2-18 have been updated to indicate the potential interior facility 
roadways and dimensions of landfill units/cells.   
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a. provisions for the maintenance of any natural windbreaks, such as greenbelts, where they 
will improve the appearance and operation of the facility and, where appropriate, plans for 
screening the facility from public view; 

As described in Section 3.2.1, existing earthen berms along the western and northern boundaries 
of the Landfill provide a method of visual screening for the facility.  This discussion has been 
included in Section 2.3.2.   

b. sectors with appropriate notations to communicate the types of wastes to be disposed of in 
individual sectors; and  

The type of waste to be received within each Sector has been updated on Drawings P2-9 through 
P2-18.   

c. maximum waste elevations and final cover. 

Maximum elevations for cell development are provided on Drawings P2-9 through P2-18.  The 
actual waste elevation will be dependent on the final cover profile utilized (i.e., prescriptive or 
alternative final cover), but will generally be 40 or 48-inches lower than the final contour 
elevations (final cover profiles provided in Drawings P3-35 and P3-36) for prescriptive or 
alternative final cover, respectively. 

9. Drawing P3-17 indicates an entrance, a scale house, a public drop-off site, an above-ground 
fuel storage tank, an equipment maintenance building, and employee and public parking areas 
on the proposed easement area.  But, the easement area and these features are not indicated on 
other appropriate drawings including the site layout plan.  Please provide narrative to explain 
these features in the appropriate sections of the permit amendment application, and revise 
appropriate drawings, including the site layout plan.  

The future site drawings have been updated to depict the entrance expansion area and the 
expansion area facilities are described in Section 3.2 and Section 4.1.  

10. Existing conditions summary.  Please address the rule requirements of 30 TAC §330.61(a) that 
the owner or operator shall determine and report to the executive director any site-specific 
conditions that require special design considerations and possible mitigation of conditions 
identified in subsections §330.61 (h) - (o).  The owner or operator may discuss any additional 
land-use, environmental, or special issues in an existing conditions summary. 

Site specific conditions are summarized in Section 2.1.3.  There are no existing site-specific 
conditions that require special design considerations or possible mitigation of conditions. 

11. The provided Flood Insurance Rate Map (FIRM) shows that some portions of the facility are in 
flood-prone areas that are inundated by the 100-year flood.  Please provide information to 
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ensure that the waste disposal areas will be protected from the 100-year flood event.  Please 
make sure to include engineering details, including cross-sections with freeboard information, 
for the floodplain mitigation structures.  Please note that all berms/levees design to prevent the 
100-year flood event should have a freeboard of at least three feet in accordance with 30 TAC 
§330.307(b)(1). 

As discussed in Section 2.9.1, a portion of the Landfill is located within the 100-year floodplain.  
No waste disposal activities will occur in the section of the property lying within the 100-year 
floodplain.  Furthermore, as discussed in the referenced Section 3.3.2, the proposed Landfill 
development base elevations are above the base flood elevations (BFE’s).  Pond A was sized to 
contain the volume of runoff plus a 25% emergency capacity and silt accumulations thus 
minimizing the impact to the BFEs for the area.  Cross sections for Pond A are provided in 
Drawing P3-8.  Note from the high-water elevation provided on the cross sections, at least three 
feet of freeboard is provided.  The Pond A berm height is also above the 100-year flood 
elevation. 

12. Please explain why the Flood Insurance Map included as Drawings P2-26 and P3-13 is 
identified as “Preliminary”.  Please ensure that the FIRM provided on Drawing P2-26 and P3-
13 is the latest revision of the map.  30 TAC §330.59(c)(2) requires that all maps provided in the 
application must be the latest revision. 

At the time of development of the drawings, the Preliminary Flood Insurance Rate Maps (FIRM) 
were provided on the City of El Paso website 
(http://www.elpasotexas.gov/engineering/floodzones.asp).  Since that time, the Federal 
Emergency Management Agency (FEMA) has “officially placed the preliminary flood insurance 
rate map project for El Paso County on hold until future notice”.  The FIRM from June 15, 1988 
has been provided in the Attachment as a replacement to Drawings P2-26 and P3-13.  It should 
be noted that there was not any apparent changes between the 1988 FIRM and the proposed 
FIRM map for the McCombs Landfill area, and the 100-year floodplain extents delineated on 
other drawings within the permit modification are still relevant.  

13. The provided copy of the National Pollution Discharge Elimination System, Storm Water Multi-
Sector General Permit appears to be dated June 22, 1998.  Please provide the current 
information demonstrating how the facility will comply with applicable Texas Pollutant 
Discharge Elimination System (TPDES) storm water permitting requirements and the Clean 
Water Act, 402, as amended.  In accordance with 30 TAC §330.61(k)(3), the facility may provide 
a certification statement indicating that the owner/operator will obtain the appropriate TPDES 
permit coverage when required; or a copy of the permit number for coverage under an 
individual wastewater permit. 
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As identified in Section 2.1.2, the Landfill currently holds a Texas Pollutant Discharge 
Elimination System (TPDES) Stormwater Permit (No. TXR05L795).  Section 2.7.2 has been 
updated to include this permit number and an updated copy of the permit is provided in 
Appendix 2D. 

Part III 

14. Please note, 30 TAC §305.45 requires a supplementary technical report submitted with an 
application.  The report shall be prepared either by a Texas licensed professional engineer, a 
Texas licensed professional geoscientist, or by a qualified person who is competent and 
experienced in the field to which the application relates and thoroughly familiar with the 
operation or project for which the application is made.  The report must include the following: 

a. a general description of the facilities and systems used for or in connection with the 
collection, transportation, treatment, and disposal of waste; 

b. for each place of disposal: 

i) the volume and rate of disposal of the defined waste, including appropriate averages, the 
maximum rates of disposal over representative periods of time, and detailed information 
regarding patterns of disposal; and  

ii) the physical, chemical, and radiological properties of the defined waste; the 
characteristics of the waste; the chemical, physical, thermal, organic, bacteriological, or 
radiological properties or characteristics, as applicable, described in enough detail to 
allow evaluation of the water and environmental quality considerations involved.  

The supplementary technical report is included in Section 1.1.2 of the permit modification and 
has been updated to address the rule requirements. 

15. Please address the rule requirements of 30 TAC Chapter 330, Subchapter M: Location 
Restrictions, as applicable to the facility.  Also, please provide a statement if any rules are not 
applicable to the facility.  It is recommended to include the required information as appropriate 
in Part III of the application. 

The rule requirements of 30 TAC §330, Subchapter M are identified and locations or addressed 
rules are provided below.   

 30 TAC §330.543 - Easements and Buffer Zones  

o In accordance to 30 TAC §330.543(a), no solid waste unloading, storage, disposal, or 
processing operations will occur within any easement, buffer zone, or right-of-way that 
crosses the facility.  The easements are identified on Drawing P2-7 and are discussed in 
further detail in Section 4.9.6. 
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o In accordance to 30 TAC §330.543(b)(2)(B)(D), the vertical expansion utilized a 125-
foot buffer zone for the newly permitted airspace.  Discussion is provided in Section 
4.9.6. 

 30 TAC §330.545 - Airport Safety 

o Airport safety is addressed in Section 2.5.2. 

 30 TAC §330.547 - Floodplains 

o Floodplains are addressed in Section 2.9.1. 

 30 TAC §330.549 - Groundwater 

o Groundwater conditions at the site are described in Section 2.7.1.  However, 30 TAC 
§330.549 does not apply as additional groundwater evaluation is not required for the 
proposed vertical expansion of this facility.  

 30 TAC §330.551 - Endangered or Threatened Species 

o Section 2.10 addresses endangered species. 

 30 TAC §330.553 – Wetlands 

o Wetlands are addressed in Section 2.9.2. However, 30 TAC §330.553 does not apply as 
additional wetland evaluation is not required for the proposed vertical expansion of this 
facility.  

 30 TAC §330.555 - Fault Areas 

o Fault areas are discussed in Section 2.6.4.  However, 30 TAC §330.555 does not apply as 
additional fault area evaluation is not required for the proposed vertical expansion of this 
facility.  

 30 TAC §330.557 - Seismic Impact Zones 

o Seismic impact zones are discussed in Section 2.6.5.  However, 30 TAC §330.557 does 
not apply as additional seismic impacts zone evaluation is not required for the proposed 
vertical expansion of this facility.  

 30 TAC §330.559 - Unstable areas 

o Unstable areas are addressed in Section 2.6.6. 

 30 TAC §330.561 - Coastal Areas is not applicable to this facility. 

 30 TAC §330.563 - Type I and IV Landfill Permit Issuance Prohibited 
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o 30 TAC §330.563 does not apply to vertical expansions of landfills. 

16. Section “Bulky Items Storage” on Page 3.2-2 indicates that the large items will be stored at the 
referenced landfill until transported off-site.  Please indicate a location where these items will be 
placed, and revise Drawings P3-2 and P3-17 as appropriate.  Please ensure to provide 
schematic view drawings showing the various phases of collection, separation, and disposal as 
applicable for the types of wastes received at the facility including for the bulky items storage 
area as required by 30 TAC §330.63(b)(2)(B).  Please revise the drawings as appropriate. 

Drawing P3-17 has been updated to show bulky item storage locations within the public drop-off 
area.   

17. Section 3.2.2.1 on Page 3.2-2 indicates that the unloading area will include roll-off containers.  
However, the locations for roll-off containers are not indicated in the provided Drawing P3-2.  
Also, Drawing P3-2 does not appear to include generalized construction details for Public Drop-
Off Area and it’s cross-sectional details in accordance with 30 TAC §§330.63(b)(2)(D) and (E).  
Please provide a revised drawing. 

Drawing P3-2 is meant to show the current conditions of the facility, and as the new facilities 
and entrance road have yet to be constructed, it is included in Drawing P3-17 (as referenced on 
Drawing P3-2, Note 5).  The roll-off containers will be located in the z-depressions of the Public 
Drop-Off Site (and are called out on the updated Drawing P3-17 provided in the Attachment).   

18. Please identify all storage and processing components, and all loading and unloading areas (e. 
g. the public drop-off area, bulky items storage area, etc.) to provide a generalized process 
design and working plan for the facility.  As required by 30 TAC §330.63(b)(2)(F), please 
provide locations and engineering design details of all containment dikes or walls (with 
indicated freeboard) proposed to enclose all storage and processing components and all loading 
and unloading areas.  Please also revise appropriate drawings and Sections 3.2.2 and 3.2.3 
accordingly. 

The storage and processing components outside of the landfill disposal area are identified on 
Drawing P3-17.  These include the public drop-off area and bulky items storage.  Drawing C13 
from the Moreno Cardenas submittal for the site development improvements has been included 
in Appendix 3E.  The drawing indicates the ponding areas for the site entrance facilities as well 
as the high water elevations and top elevations of the containment ponds.   

19. It is stated in the fourth paragraph in Section 3.3.1.2 that the stormwater runoff is collected in a 
v-ditch around the perimeter of the landfill units.  But, it appears (Drawing P3-4) that the v-ditch 
is provided only for some portions of the perimeter at the landfill.  Please explain how the run-on 
(around the perimeter of the landfill) and run-off (especially from the existing conditions 
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drainage area, EX-3) are managed currently, and also identify the locations of the v-ditch on the 
drawing with legible legend information.  Please ensure to address the rule requirements of 30 
TAC §330.303(a) that a facility must be constructed, maintained, and operated to manage run-
on and runoff during the peak discharge of a 25-year rainfall event and must prevent the off-site 
discharge of waste.  

The statement provided in Section 3.3.1.2 is correct; the v-ditch collects stormwater around the 
perimeter of the existing landfill units and directs the stormwater into an existing stormwater 
pond.  Drawing P3-4 has been updated to clearly show the v-ditch location around the existing 
facility and is provided in the Attachment.  The facility will be constructed, maintained, and 
operated to ensure that run-on and runoff during the 25-year storm event is controlled within the 
site.  This statement, as well as additional discussion of the stormwater run-on and runoff, has 
been added in Section 3.3.   

20. The permit boundary, and drainage area boundary lines/attributes on most drawings are 
overlapped, and form a solid line which makes it difficult to determine the actual permit 
boundary.  Please revise these drawings including Drawing P3-4 to make sure that the permit 
boundary is clearly shown. 

Due to the amount of different boundaries portrayed on each drawing, the predominant feature of 
the drawing was highlighted to be clear as to the intent and purpose of the drawing.  Drawing P3-
2 was developed to more clearly show the defined existing limits and boundaries of the facility 
and highlights the property boundary as well as the corner extents of the property (i.e., northing 
and easting).  As to continue to clearly show the drainage areas on the stormwater drawings (i.e., 
P3-4), the drawings have not been updated.   

21. Please ensure to provide appropriate legend information on the drawings, including on Drawing 
P3-4 for the permit boundary and for the mined pit areas as referenced in the narrative provided 
in the fourth paragraph of Section 3.3.1.2.  Please revise the drawing as appropriate. 

Drawing legends for the entire drawing set are provided following the table of contents for each 
Part (Drawing P0-2).  The current mined pit low areas are identified on Drawing P3-4 by the 
directional flow arrows.  The majority of the site was originally a gravel mining pit; therefore 
specific areas are not delineated within the site.  Current topography is provided in the 
background of the drawings to indicate high and low elevation areas. 

22. Please explain how the runoff being captured by the mined pit areas will continue during interim 
phase of landfill operation.  Also, the last paragraph in Section 3.3.1.3 indicates that the landfill 
retains the stormwater onsite as well as receives some off-site run-on from the east.  Please 
demonstrate that the runoff from the existing onsite drainage areas (EX-1, EX-2, EX-3), and run-
on from the off-site areas will be provided with necessary drainage collection, conveyance, and 
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detention structures during all phases of landfill operation so that the existing or permitted 
drainage patterns will not be adversely altered in accordance with 30 TAC §330.305(a). 

The mined pit areas will act as a sedimentation basin during interim phases of landfill operation.  
As each Sector is developed, delineation berms will be placed around the current sector to 
prevent runoff from the working face and run-on from the surrounding features.  All drainage 
calculations for the facility (both existing and future conditions) include the additional run-on 
from these off-site areas.  The site drainage collection, conveyance, and detention structures are 
designed to operate during all phases of landfill construction so that the existing drainage 
patterns will not be adversely altered in accordance with 30 TAC §330.305(a).  Stormwater 
calculations are provided in Appendix 3B, Attachment 7 – Drainage Calculations. 

23. Appendix 3I, Attachment 3 (Leachate and Contaminated Water Plan) appears to be a copy of the 
document prepared by the engineer on August 7, 2002 for the existing permit (MSW Permit 
729A).  Please ensure that the headers and footers are updated to indicate the appropriate 
permit number, consulting firm’s name, and page number on the document.  Please ensure to 
address the rule requirements of 30 TAC §330.305(b) and (c) that the owner or operator shall 
design, construct, and maintain a run-on control system capable of preventing flow onto the 
active portion of the landfill during the peak discharge from at least a 25-year rainfall event, and 
a runoff management system from the active portion of the landfill to collect and control at least 
the water volume resulting from a 24-hour, 25-year storm.  Please submit the updated 
calculations with the responsible engineer’s seal and signature. 

Appendix 3I, Attachment 3 was developed by Raba-Kistner Consultants, Inc for MSW Permit 
No. 729A on April 24, 2002 (Revised July 29, 2002).  The assumptions utilized in the Leachate 
and Contaminated Water Plan prepared by Raba-Kistner comply with the 30 TAC §330.305(b) 
and (c) and are still relevant for the site operating conditions.  These calculations have not been 
updated; however, a memo has been included to better describe the contents of Appendix 3I, 
Attachment 3. 

24. The final cover plan (Drawing P3-33) indicates the top slopes with 7% and the side slopes with 
about 33.33%.  Please provide an estimate for peak velocities at the top surfaces and external 
embankment slopes for the final and interim conditions, and ensure that the estimated peak 
velocities for top surfaces and external embankment slopes will be less than the permissible non-
erodible velocities under similar conditions in accordance with 30 TAC §330.305(d)(1). 

Appendix 3B.4 has been added to address non-erodible velocities as per 30 TAC §330.305(d)(1).  

25. Appendix 3B in Attachment 5 indicates that the previously approved permit modification 
explains values of “R, K, S, C and P” used in the soil loss calculations.  Please include the 
referenced information into the current application to explain the soil loss calculations as 
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appropriate.  Please explain the soil loss calculations, including the length of slope used in the 
calculations provided on Page 3B-1. 

The referenced values for R, K, S, C, and P from the MSW Permit No. 729A prepared by 
Parkhill, Smith and Cooper, Inc. (revision 2 July 2009) have been included in the Attachment.  
The soil loss calculations were performed using the Revised Universal Soil Loss Equation 
(RUSLE) as provided by the National Resource Conservation Service (NRCE), El Paso office 
(described in Appendix 3B.3).  The maximum top dome length is 1,158 ft (DEV-5) and the 
maximum side slope length is 759 ft is (DEV-1).  Soil loss calculations have been updated to 
provide additional information.   

26. It appears that the provided soil loss calculations are for the final conditions at the landfill for a 
single slope length of 750 feet.  It does not appear that the provided soil loss calculations include 
calculations for the interim phases of landfill operation.  In accordance with 30 TAC 
§330.305(d)(2), the top surfaces and external embankment slopes of municipal solid waste 
landfill units must be designed to minimize erosion and soil loss through the use of appropriate 
side slopes, vegetation, and other structural and nonstructural controls during all phases of 
landfill operation.  Please revise the soil loss calculations as appropriate. 

Soil loss calculations have been updated and are provided in Appendix 3B, Attachment 5.  

27. Appendix 3B, Section 3B.2 indicates that structural controls may include berms, dikes, swales, 
and rip-rap, however their design details and specifications are not provided.  Please provide 
engineering designs, cross sectional details, and specifications for the drainage structures to be 
constructed during the interim and the final phases of the landfill development.  Please note, 30 
TAC §330.305(e) requires that dikes, embankments, drainage structures, or diversion channels 
must be sized and graded to handle the design runoff.  The slopes of the sides and toe must be 
graded to minimize the potential for erosion.  The surface water protection and erosion control 
practices must maintain low non-erodible velocities, minimize soil erosion losses below 
permissible levels, and provide long-term, low maintenance geotechnical stability to the final 
cover.  Please revise the application as appropriate.  

Design details and specifications for structural controls (i.e., silt fence, earthen diversion berms 
and dikes, drainage swales, and rip-rap) are addressed in the Erosion and Sediment Control Plan 
developed by Parkhill, Smith and Cooper (revision 2 July 2009) and has been included in 
Appendix 3B, Attachment 6.  Drainage structures and diversion channels are not proposed for 
the final cover design as calculated soil erosion are less than the permissible soil loss and 
calculated velocities are below the permissible non-erosion velocities.  Soil loss equations are 
provided as Appendix 3B.3 and non-erodible velocities for all phases of construction are 
provided as Appendix 3B.4.  
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28. Please address the rule requirements  of 30 TAC §330.305(e)(a) and (b) that the owner or 
operator shall maintain the collection, drainage, and/or storage units as designed, and shall 
restore and repair the drainage system in the event of washout or failure, and control erosion 
and sedimentation, including having interim controls for phased development. 

The rule requirements have been addressed in Appendix 3B.2. 

29. Section 3B.2.2 and Drawing P3-11 indicate that the ditches having velocities that exceed four 
feet per second will be protected against erosion.  Also, the cross sectional drawings for the 
proposed ditches are not provided.  Please explain how the value for the permissible velocity has 
been determined, and provide drawings with cross sectional details of ditches. 

As stated in Section 3.3.1.3, ditches with velocities exceeding 4.0 feet per second will require 
erosion protection, according to maximum non-erodible velocities as published in the USDA-
SCS Engineering Field Manual.  This statement has been added to Appendix 3B.2.2 for 
clarification.  Cross-sectional drawings for the proposed ditches have been provided within 
Appendix 3B, Attachment 2. 

30. It is stated in Section 3B.2.2 that the temporary and intermediate controls will be implemented 
for erosion and sedimentation management throughout the entire phasing of construction.  
However, details of control measures to be implemented for an erosion controls during interim 
phases of construction are not provided.  It is recommended to follow the guidance documents 
“Guidance for Addressing Erosional Stability during All Phases of Landfill Operation” and 
“Outline of Requirements of The Erosion and Sediment Control (ESC) Measures for Landfill 
Facilities” to prepare an ESC Plan to address the rule requirements of 30 TAC §330.305.  The 
guidance documents may be located on our website at the following internet address: 
http://www.tceq.state.tx.us/assets/public/permitting/waste/msw/interimdrainageguide.pdf  

The “Guidance for Addressing Erosional Stability during All Phases of Landfill Operation” is a 
draft guidance document that should be followed in the development of an Erosion and Sediment 
Control plan.  The second referenced document (“Outline of Requirements of The Erosion and 
Sediment Control (ESC) Measures for Landfill Facilities”) is obsolete.  Appendix 3B was 
updated to comply with the guidance document.  

31. Please address the rule requirements of  30 TAC §330.305 (g) that the owner or operator shall 
handle, store, treat, and dispose of surface or groundwater that has become contaminated by 
contact with the working face of the landfill or with leachate in accordance with 30 TAC 
§330.207 (relating to Contaminated Water Management).  Storage areas for this contaminated 
water must be designed with regard to size, locations, and methods.  Please also revise Section 
3.2.3 as appropriate. 
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Contaminated Water Management is addressed in Appendix 3I.3 and Appendix 3I Attachment 3.   

32. Please provide a statement that the facility design complies with the requirements of 30 TAC 
§330.303 (relating to Surface Water Drainage for Municipal Solid Waste Facilities).  

This statement has been added to Section 3.3.3.   

33. The cross sectional details, ditch grades and flowline elevations of the ditch are not provided in 
the submittal.  In accordance with 30 TAC §330.63(c)(1)(B), please provide drawings to include 
designs of all drainage facilities within the facility area, including such features as typical cross-
sectional areas, ditch grades, flow rates, water surface elevation, velocities, and flowline 
elevations along the entire length of the ditch. 

As provided in the response to Comment 29, cross-sectional drawings (indicating slopes, design 
depths, and dimensions) for the proposed ditches have been provided within Appendix 3B 
Attachment 2.  Design velocities are also included in the channel calculations.   

34. Please provide sample calculations to verify that existing drainage patterns will not be adversely 
altered in accordance with 30 TAC §330.63(c)(1)(C). 

The overall site drainage boundary is not altered between existing and final conditions.  For both 
the existing and final drainage conditions, no water leaves the site in the 100-year, 24-hour storm 
event.  Calculations for the existing and final drainage conditions have been provided as 
Appendix 3B, Attachment 7 – Drainage Calculations.  

35. Structural design details for collection and conveyance systems for the runoff water along the 
top and side slopes are not provided.  Please provide hydraulic calculations and designs for 
sizing the necessary collection and conveyance systems (e.g. berm, dike, chute, etc.), and identify 
their locations on appropriate drawings in accordance with 30 TAC §330.63(c)(1)(D)(iv).  
Please revise the drawings as appropriate. 

Calculations for soil loss and peak velocities have been completed in accordance with 30 TAC 
§330.305(d) and are provided in Appendix 3B, Attachments 5 and 7, respectively.  The 
calculations for soil erosion show that the potential soil loss is less than the permissible soil loss.  
The calculations for the velocities show that the peak velocities are less than the permissible non-
erodible velocities.  Structural designs for collection and conveyance along the top and side 
slopes (i.e., berms, dikes, chutes) are not proposed for the final cover design. 

36. In accordance with 30 TAC §330.63(c)(2)(C), please provide information detailing the specific 
flooding levels and other events that impact the flood protection of the facility.  Data should be 
that required by §301.33 - 301.36 of this title (relating to Preliminary Plans:  Data to be 
Submitted, Criteria for Approval of Preliminary Plans; Additional Information; Plans to Bear 



 
 
Chandra S. Yadav 
August 9, 2012 
Page 15  
 
 

9631500115-7000  |  Response to Comments_20120809.docx 
 

Seal of Engineer). The owner or operator shall include cross-sections or elevations of landfill 
berms/levees shown tied into contours. 

30 TAC §330.63(c)(2)(C) states that “if the site is located within the 100-year floodplain, 
provide information detailing the specific flooding levels and other events…that impact the flood 
protection of the facility.”  The only area of the facility that is located within the 100-year 
floodplain is the existing Pond A.  No waste will be placed within the 100-year floodplain.  This 
is further discussed in Section 3.3.2 – Flood Control and Analysis.  Furthermore, cross sections 
of Pond A are provided in Drawing P3-8 and storage capacity calculations provided in Appendix 
3B, Attachment 1 and 7.  As indicated on the cross-section, the Pond A berm is higher than the 
100-year BFEs.  

37. It appears that a retention pond and berms/levees were constructed to protect the facility from a 
100-year frequency flood.  Please include the information per the rule requirements of 30 TAC 
§330.63(c)(2)(D)(i)-(iv) for any construction in a floodplain, as applicable to the facility. 

Retention Pond A was constructed under the facility permit 729A and was permitted under the 
previous rules and limited data exist for the construction of the floodplain.  As the pond was 
already constructed (and no waste will be placed within the 100-year floodplain extents), no new 
information is pertinent to this request.  The 100-year BFEs are indicated on Drawing P3-8.   

38. The provided rule citations in Sections 3.3.2 and 3.8 appear to be incorrect.  Please ensure to 
provide the correct rule citations. 

The sections have been updated with the correct rule citations. 

39. Please revise the provided landfill unit cross-sections (P3-19 through P3-24) to indicate 
maximum elevation of proposed fill, top of the wastes, gas vents or wells, and groundwater 
monitoring wells, plus the initial and static levels of any water encountered, in accordance with 
30 TAC §330.63(d)(4)(E).  Please also ensure to provide narrative in Section 3.4.1.5 as 
appropriate. 

Groundwater monitoring well locations and maximum elevations for cell development are 
provided on Drawings P3-19 through P3-24.  The actual waste elevation will be dependent on 
the final cover profile utilized (i.e., prescriptive or alternative final cover), but will generally be 
40 or 48-inches lower than the final contour elevations (final cover profiles provided in 
Drawings P3-35 and P3-36) for prescriptive or alternative final cover, respectively.  The 
drawings have been updated to include reference to other drawings for locations of gas vents or 
wells and the approximate water elevation.  Section 3.4.1.5 has also been updated.   



 
 
Chandra S. Yadav 
August 9, 2012 
Page 16  
 
 

9631500115-7000  |  Response to Comments_20120809.docx 
 

40. Please address the rule requirements of 30 TAC §330.63(d)(4)(F) to provide construction and 
design details of compacted perimeter or toe berms that are proposed in conjunction with 
aboveground (aerial-fill) waste disposal areas to be included in the fill cross-sections. 

For design detail clarity, the cross-sectional view of the perimeter berm is provided as Detail 4 
on Drawing P3-29.   

41. It appears that Appendix 3J has been provided to update (Pages 1 through 4) the existing liner 
quality control plan (MSW Permit No. 729A).  Please submit a complete liner quality control 
plan to address the rule requirements of 30 TAC Chapter 330, Subchapter H:  Liner System 
Design and Operation (30 TAC §330.331 through §330.341), including for the proposed piggy-
back liner system as applicable for the facility.  Also, please provide a statement if any rules are 
not applicable to the facility.  

Rule requirements of 30 TAC §330.331 through §330.333 are addressed in Appendix 3I – 
Leachate and Contaminated Water Plan.  The Proposed Alternative Liner discussion (in 
accordance with 30 TAC §330.335) is included in Appendix 3J with modeling results provided 
in Appendix 3I.  Rule 30 TAC §330.337 does not apply to this facility.  Rules 30 TAC §330.339 
and §330.341 are addressed in Appendix 3J.   

42. It is stated in Section 3I.2.2 that the leachate collection system and piping must be designed to 
maintain “a minimum of 30-centimeteer”of leachate depth over the liner.”  Please revise the 
statement to state that a leachate collection system must be designed and constructed to maintain 
“less than a 30-centimeter” depth of leachate over the liner in accordance with 30 TAC 
§330.331(a)(2). 

Appendix 3I.2.2 has been updated to reflect the statement above.  

43. Please discuss the calculations provided in Attachment 2 of Appendix 3I, and ensure that the rule 
requirements of 30 TAC §330.333(3)(A)-(G) are addressed.  Please revise the narrative provided 
in Section 3I.2.2 to explain that the proposed leachate-collection and associated leachate-
removal systems are provided with the pipe strength, pipe network spacing, collection sump 
materials and strength, drainage media performance, and demonstration that pipes and 
perforations will be resistant to clogging and can be cleaned.   

Rule requirements of 30 TAC §330.333(3)(A)-(G) are addressed in Appendix 3I.2.2.  This 
section has been updated to provide rule references throughout for easier identification of 
addressed rules.   

44. Please discuss the calculations provided in Appendix 3I, Attachment 2 to explain that the 
proposed leachate-collection and associated leachate-removal systems will be of sufficient 
strength and thickness to prevent collapse under the pressures exerted by overlying wastes, 
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waste cover materials, and by any equipment used at the landfill in accordance with 30 TAC 
§330.333(2). Please also revise the narrative in Section 3I.2.2 as appropriate. 

Appendix 3I.2.2 has been updated to provide additional discussion on the equations provided in 
Appendix 3I, Attachment 2.   

45. Please note that the analysis of leachate generation should assume surface conditions that 
simulate the most infiltration for the available soil and vegetation cover type at the site, and the 
precipitation data used in the modeling is current and site-specific.  The assumption of bare 
ground for “Help Modeling Methodology/Assumptions (Table 3I-1)” indicates maximum runoff 
and less infiltration.  In accordance with 30 TAC §330.165(c), intermediate cover layers are 
expected to be vegetated within six months of installation, and therefore, assumption of bare 
ground for the system that will last for 20 years is inappropriate.  Please ensure that the 
modeling performed is accurate and site specific. 

Intermediate cover conditions were remodeled for poor grass ground cover (typical vegetative 
growth for the City of El Paso) and HELP model results are included in Appendix 3I, 
Attachment 1. 

46. Since a vertical expansion at the landfill has been proposed, please address the rule 
requirements of 30 TAC §330.333(2)&(3)(A)-(G) for the existing leachate-collection and 
associated leachate-removal systems in the existing Sector K at the landfill. 

As per 30 TAC §330.333(3)(D) and (F), the leachate collection layer and spacing has been 
evaluated via the HELP model and model results are provided in Appendix 3I, Attachment 1.  
The minimum coefficient of permeability specified for Sector K construction (Phase I/II) meets 
the requirements specified in Appendix 3I.2.2.  As per 30 TAC §330.333(2) and 
§330.333(3)(C),(E), and (G), pipe deflection calculations have been added to Appendix 3I, 
Attachment 2 to evaluate the existing leachate collection piping in Sector K.  As per 30 TAC 
§330.333(3)(A) and (B), the leachate sump capacity has been evaluated and the estimated rate of 
leachate removal is discussed in Appendix 3I.2.2.  

47. The proposed alternative liner system for the vertical expansion over waste in existing Pre-
Subtitle D areas at the site does not appear to meet regulatory requirements of the 30 TAC 
Chapter 330 rules.  The planned piggy-back liner proposed to be constructed consists of 25-foot 
to 55-foot of construction and demolition (C&D) waste over the existing waste in the Pre-
Subtitle D area before placement of the proposed liner system.  This indicates placement of 
waste over existing waste in a Pre-Subtitle D area without installing an approved liner over the 
existing waste as required by rule provisions under 30 TAC §330.331.  Please explain how the 
proposed configuration meets the rule. 
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The C&D waste placed prior to placement of the proposed liner system will consist of Class 3 
inert waste (including, but not limited to, rock, brick, glass, dirt, certain plastics, rubber, and 
similar materials that are not readily decomposable).  Section 1.1.2 (Supplementary Technical 
Report) has been updated to include this discussion.   

48. Please identify the components of the proposed alternative liner system and label coefficient of 
permeability values for soils to be used for constructed liners on related drawings including on 
P3-27 and P3-29.  The soils must have a coefficient of permeability less than or equal to 1 x 
10E-7 cm/sec to be used in constructed liners in accordance with 30 TAC §330.339(c)(5)(E).  
Please revise the appropriate drawings. 

Drawing P3-29 has been updated to include the coefficient of permeability values on the details.  
Furthermore, these values are provided in Section 3.4, Tables 3.4-1 to 3.4-4.  Drawing P3-27 has 
not been updated, as coefficient of permeability values are not applicable to the details provided 
on that drawing.   

49. It appears that an alternative liner system has been proposed in the application.  Please discuss 
that the proposed alternative liner designs for the landfill includes a leachate management 
system with a demonstration by computerized design modeling that the maximum contaminant 
levels detailed in §330.331 of this title (relating to Design Criteria), Table 1 will not be exceeded 
at the point of compliance.  Please also elaborate the narrative to explain the results of the Help 
Model included in Appendix 3I, Attachment 1.   

The alternative liner design proposed in this application (Detail 2 on Drawing P3-29) is the 
replacement of the 6-inches of caliche with a geosynthetic clay liner.  The replacement is 
detailed in Appendix 3J and modeled is included in Appendix 3I (HELP modeling) and 
Appendix 3J (MultiMed Model).   

50. A leachate collection sump appears to be located on the existing waste/intermediate cover within 
the Pre-Subtitle D area.  In accordance with 30 TAC §330.167, ponding of water over waste (in 
active portion or on closed landfill) regardless of its origin is not allowed.  A large-scale detail 
drawing of the locations of the leachate sumps, sump elevations, as well as details of the 
configuration of the leachate collection pipe inlet into the sumps needs to be provided to 
demonstrate compliance with the above-referenced rule. 

The detail specific to the sump located on top of the piggyback of the Pre-Subtitle D area has 
been provided on Drawing P3-32, Section C.  Note that the liner over the pre-subtitle D area will 
prevent water from entering the existing waste; furthermore, the water collected within the sump 
will be pumped out as needed to prevent standing water within the sump. 
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51. Please discuss the results of the waste mass stability analyses provided in Table C-2,3 and 4 of 
the report prepared by American Engineering Testing, Inc. (AET) considering the proposed 
landfill configuration presented in Drawing P3-16.   

The initial waste mass stability analysis completed by AET evaluates the deep-seated stability of 
the waste and analyzes potential circular and block failure along cross-sectional planes “A”, “B”, 
and “E” (as provided in Appendix 3F).  Table C-2 provides the results of these analyses using 
peak strength values; Table C-3 results are from completing a limited sensitivity analysis by 
varying the strength parameters from base conditions (i.e., reducing cohesion and interface 
friction angles independently).  Table C-4 provides a secondary stability analysis using assumed 
large displacement interface shear strengths.  The factor of safety values provided for peak and 
large displacement conditions are acceptable based on published information. 

52. The AET report estimates that a settlement due to compression of the existing waste from the new 
overlying waste could reach to 17.6 feet at station 25+00 along Cross-Section B.  Please discuss 
if the recommended geosynthetic reinforcement “geogrid” (with a minimum design tensile 
strength of 3,500 pounds per foot at an allowable stress of 5% or less over the 50 year design 
life) will be sufficient for the stability of the piggy-back liner system along such cross-sections at 
the landfill. 

Additional settlement evaluation has been provided in the Report of Supplemental Geotechnical 
Evaluation completed by AET (and provided in Appendix 3G).  In summary, the maximum 
tensile strain calculated for the piggyback liner system is 0.206%.  Published information 
indicates that HDPE can generally be assumed to have a yield strain in excess of 12% and GCL 
can generally be assumed to have a yield strain of 1% to 10%.  The geogrid will have an 
allowable strain of 5%.  The calculated tensile strain should not adversely affect the piggyback 
liner materials. 

53. It appears that the AET report does not include analyses for potential failures of the proposed 
liner system, the proposed C&D waste mass, and existing waste mass.  Also, the report does not 
appear to include the adequacy of anchor trench design system, stability of the underlying liner 
system, and stability of interim slopes.  Please discuss if the provided stability analyses will be 
sufficient to ensure the overall stability during the interim phase, and for the final graded landfill 
at the maximum design height. 

Additional discussion and calculations have been completed regarding waste mass stability and 
are included in Appendix 3G.  Potential failures of the proposed liner system and C&D and 
MSW waste mass are provided in the Supplemental Geotechnical Evaluation completed by AET.  
Additionally, the supplemental report includes the stability of the underlying liner system and 
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stability of the interim slopes.  Anchor trench design calculations as well as veneer stability of 
liner materials during construction have also been provided in Appendix 3G.   

Waste mass stability was completed for interim slopes at a 3H:1V slope at a maximum length of 
270 feet.  The factor of safety using peak strength parameters was 2.64 (circular failure) and 2.42 
(block failure).  The factor of safety assuming large displacement strength parameters was 1.60 
(circular failure) and 1.76 (block failure). 

The stability analysis of the final cover system indicated that for the maximum calculated head 
on top of the LLDPE liner along 3H:1V side slopes (0.67-feet) and with seepage parallel to the 
liner, the calculated factor of safety is 1.33 and for gravity only conditions, the calculated factor 
of safety is 1.61.   

54. The AET report does not include settlement analyses for foundation soils.  Please note, if the 
foundation soils settle excessively due to the additional waste overburden, the base liner system 
will be subjected to excessive tensile stress causing the geosynthetic liner to stretch beyond the 
allowable design strain.  In addition, settlements of foundation soils may adversely affect the 
design grades of the existing leachate collection system in the existing Sector K.  Therefore, the 
relationship between the additional piggy-back loading and foundation soils settlement needs to 
be evaluated.  Please revise the submittal as appropriate. 

Additional discussion and calculations have been completed regarding waste mass stability and 
are included in Appendix 3G.  A settlement analysis for foundation soils has been included in the 
Supplemental Geotechnical Evaluation completed by AET.  Results indicate that the foundation 
settlement is estimated to be less than one foot, and the strain is estimated to be 0.03% or less.  
This amount of settlement and strain should not adversely affect the existing HDPE liner. 

55. Please provide a final cover system so that a clay-rich soil cover layer consisting of a minimum 
of 18 inches of earthen material with a coefficient of permeability no greater than 1 x 10 -5 

cm/sec will be overlain by a synthetic membrane.  Please revise the application as appropriate, 
including Section 3.8 and Drawing P3-34 (Final Cover Details). 

The prescriptive final cover profile has been updated in Section 3.8 and Drawing P3-34 to reflect 
the above comment.   

56. Please describe methods and procedures to be used to install the final cover in accordance with 
30 TAC §330.457(e)(1). 

The methods and procedures are provided in Appendix 3P – Final Cover Quality Control Plan in 
accordance with 30 TAC §330.457(e)(1). 
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57. Please revise Drawing P3-16 to provide the surface drainage features and the flood protection 
features for 100-year floodplain as required by 30 TAC §330.457(e)(5).  Please also ensure to 
provide cross sectional details for any structural features to be constructed. 

As discussed in the response to comment #35, the calculations for soil erosion show that the 
potential soil loss is less than the permissible soil loss and the calculations for the velocities show 
that the peak velocities are less than the permissible non-erodible velocities.  Structural designs 
for collection and conveyance along the top and side slopes (i.e., berms, dikes, chutes) are not 
proposed for the final cover design.  The 100-year floodplain location has been added to 
Drawing P3-6.  Cross sectional details for Retention Pond A are provided on Drawing P3-8.  

58. Please revise Section 3.8.4 to address the rule requirements of 30 TAC §330.457(g) that the 
owner or operator shall submit a certified copy of the modified deed to the executive director 
and place a copy of the modified deed in the operating record within the specified time frame. 

Section 3.8.4 has been updated to include this language.  

59. Please include a statement in Section 3.8.4 that the owner and operator shall submit to the 
executive director a certified copy of an "affidavit to the public" in accordance with the 
requirements of 30 TAC §330.19 and 30 TAC §330.457(g) (relating to Deed Recordation and 
Closure Requirements for Municipal Solid Waste Landfill Units that Receive Waste on or after 
October 9, 1993).  

The language within Section 3.8.4 has been updated to clearly state the requirements of 30 TAC 
§330.457(g).   

60. Please note that the closure, post-closure, or corrective action cost estimate requirements apply 
to owners and operators of any municipal solid waste facility authorized under this chapter are 
required to have financial assurance.  Please address the rule requirements of 30 TAC Chapter 
330, Subchapter L:  Closure, Post-Closure, and Corrective Action Cost Estimate (30 TAC 
§330.503, §330.507 and §330.509). 

Closure cost estimates are provided in Section 3.8.6 and Appendix 3N, Attachment 3 in 
accordance with 30 TAC §330.503.  Provisions for financial assurance have also been included 
in Appendix 3N, Attachment 3. 

Post-closure cost estimates are provided in Section 3.9.6 and Appendix 3O in accordance with 30 
TAC §330.507.  Provisions for financial assurance have been included in Appendix 3N, 
Attachment 3. 

The Landfill is not required to take corrective action under 30 TAC §330.415 as required by 30 
TAC §330.509(a) and therefore is not required to establish a financial assurance fund for 
corrective action. 
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The following comments are provided by Mr. Jason Wang, P.G., of the TCEQ: 

Part II  

61. Section 2.3.2 Facility Layout Map – Location of Monitor Wells Map p2-7.0 indicated only 3 
groundwater monitor wells MW-1, 2, and 3.  Please propose additional monitor wells that will 
satisfy the 600 feet maximum spacing at the point of compliance in accordance with 30 TAC 
§330.403(a)(2). 

The Landfill is currently in the process of determining the site specific groundwater 
characteristics.  The Landfill installed two additional groundwater monitoring points last year 
(July 2011) and is in the process of completing a one-year monitoring and observation period to 
determine the predominant groundwater flow direction.  Upon completion of the monitoring and 
observation period, the consulting engineer for that project will provide recommendations as to 
the future groundwater monitoring site development plan.  Once the groundwater assessment is 
completed the groundwater monitoring system can be designed and provided to TCEQ for 
review. 

62. Section 2.8.1 Abandoned Oil and Water Wells – Please discuss if any of the existing water wells 
are located within the facility boundary. 

There are no existing water wells located within the permitted boundary or the total area to be 
used for the Landfill. 

Part III  

Geology Report, Appendix 3K 

63. Section 3.5 Attachment 3, Borings – The soil boring information in the application is from 1983.  
The borings and the information they yielded may have been adequate for the existing landfill 
design at the time it was permitted; however, the application proposes excavation plans and 
depths, as shown in drawings P3-21.0 and P3-22.0, that are not part of the current permit.  The 
original borings alone do not appear to be sufficient in number, distribution, and depth to meet 
current regulatory standards for characterizing a landfill site.  Please review the requirements of 
30 TAC §330.63(e)(4) and determine where supplemental borings may be needed to fulfill 
characterization needs and to comply with the current rule requirements.  Please develop and 
provide an updated Soil Boring Plan for the site for our review and approval to meet the 
requirements of the referenced rule.  Required additional borings and documentation of results 
should be completed and submitted with the response to this NOD letter or further review of the 
application will be suspended. 

The base grades provided on Drawings P3-21 and P3-22 for the sectors that are not constructed 
were approved in the Permit No. 729A and under the previous rules.  The Landfill is not 
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requesting an increase in the landfill depth from the previous approval nor a lateral expansion to 
the permitted waste footprint.  As per discussions with the TCEQ, an updated geology report is 
not necessary.   

64. Section 3.5– Please resubmit the entire Geology Report in a format that can be reviewed in 
accordance with 30 TAC §330.63(e)(1) through §330.63(e)(5)(F).  The 1993 geology report by 
SHB AGRA Inc. is outdated and does not contain sufficient information to be reviewed under the 
current regulations.  The data submitted are not organized into appropriate sections and do not 
follow the Municipal Solid Waste Permits Technical Review Checklist structure as presented in 
other portions of the major amendment application.  Many of the photocopy pages of the 1993 
report are illegible.  The maps and drawings must be updated and resubmitted to be consistent 
with other figures presented in the major amendment application. All new geology maps, boring 
logs, and drawings must be sealed by a professional geologist. 

An updated Section 3.5 detailing the contents of the Geology Report in Appendix 3K has been 
provided.  

The 2-mile water well search was updated for the first technical NOD response and is provided 
in Appendix 3K, Attachment 2.  The scanned quality of the documents is as they were located on 
the Texas Water Development Board (TWDB) Water Information Integration and Dissemination 
(WIID) database and are considered the best version available. 

Landfill Gas Management Plan 

65. Section 3.7– Please add text to include a backup plan that describes actions to be taken if the 
main gas monitoring and control system breaks down or becomes ineffective.  This backup plan 
will be a separate subsection than the maintenance procedures. 

In the event that the gas monitoring and control system becomes ineffective, actions will be 
taken in accordance with Section 3.7.7 – Remediation Plan.  In the event that the gas monitoring 
and control system breaks down, procedures to initiate repairs will be taken in accordance with 
Section 3.7.8.   

Appendix 3L - Groundwater Sampling and Analysis Plan 

66. Please indicate the location of proposed Point of Compliance on Figure P3-36.0. 

See response to item 61.  Once the groundwater assessment is completed, the groundwater 
monitoring system can be designed and provided to TCEQ for review. 

67. Please submit an analysis of the most likely pathway(s) for pollutant migration in the event the 
primary barrier liner system is penetrated as required under 30 TAC §330.63(f)(3). 
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See response to item 61.  Once the groundwater assessment is completed, the groundwater 
monitoring system can be designed and provided to TCEQ for review. 

68. Please submit a documented certification signed by a qualified groundwater scientist that the 
facility is in compliance with the groundwater monitoring requirements. 

See response to item 61.  Once the groundwater assessment is completed, the groundwater 
monitoring system can be designed and provided to TCEQ for review. 

69. Please propose additional monitor wells to be installed at the Point of Compliance.  The current 
monitor well locations indicated on Figure P3-36.0 do not satisfy the maximum distance of 600 
feet between wells at the Point of Compliance. 

See response to item 61.  Once the groundwater assessment is completed, the groundwater 
monitoring system can be designed and provided to TCEQ for review. 

70. Please submit a plan for the design of the monitoring system that includes a thorough 
characterization of the parameters listed in 30 TAC §330.403(e)(1). 

See response to item 61.  Once the groundwater assessment is completed, the groundwater 
monitoring system can be designed and provided to TCEQ for review.   

Appendix 3N – Use of Alternative Cap  

71. The plant coverage was assumed to be 10% when the vegetative cover is established.  Please 
provide a more detailed discussion to justify that the water balance alternative final cover design 
provides equivalent protection from wind and water erosion as the erosion layer specified in 30 
TAC §330.457(a)(3).   

Due to the air conditions at the Landfill, the vegetative cover was removed from the alternative 
cap profile and replaced with 4-inches of rock armor.  The rock armor will consist of graded 
material to provide an interlocking frame in order to help slope stability and minimize surface 
water erosion.  

72. Please explain how the Potential Evapotranspiration (PET) is calculated.  If the PET is based on 
real weather data, please explain how the values are derived from seasonal variations. 

Site specific data for PET are not available and a sine function was used to distribute the PET.  
PET values are summarized in Table 3N-4 and weather data utilized for the 30-year modeling 
period are provided in Appendix 3N, Attachment 1.   

73. Please explain how the Transpiration and Evaporation values are derived for different 
supportive layer simulations. 
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Transpiration is calculated within the UNSAT-H model utilizing user provided “suction head 
values that define how the potential transpiration rate applied to a particular node is reduced” 
(UNSAT-H manual). The suction head values for the different soil parameters are provided in 
Table 3N-2.  As shown in Table 3N-7, due to the lack of vegetation, the actual transpiration is 
zero for the 30-year model period. 

Evaporation is calculated using “the PET concept.  The user supplies…daily weather data, with 
which the code calculates daily PET values using the Penman equation.  During each time step, 
the code attempts to apply the potential evaporation rate.  If the soil surface dries to or above a 
user-defined matric potential limit, the time step is re-solved using a Dirichlet condition at the 
surface.  In this situation, the surface potential is held constant at the matric potential limit and 
evaporation is set equal to the flux from below.” (UNSAT-H manual).  Weather data is provided 
in Appendix 3N, Attachment 1 and actual evaporation values for the UNSAT-H modeling are 
also provided in Table 3N-7. 

74. A mixture of Sideoats Grama, Blue Grama, Fourwing Saltbush, Sand Dropseed and Akali 
Sacaton is proposed to be used for the vegetative cap.  The root penetration depth of 30 inches is 
expected.  This would indicate root penetration into the intermediate cover.  Please explain if 
this root depth is simulated in the model. 

As described in response to comment #71, the vegetative cover was removed from the alternative 
cap modeling. 

75. Please clarify if the 12 inches of intermediate cover serves as a capillary break for the proposed 
ET cover.  Please also provide the soil characteristics of the intermediate cover and explain if 
the 30 inches root depth will disrupt this capillary break. 

As described in response to comment #71, the vegetative cover was removed from the alternative 
cap modeling; therefore the root depth will not disrupt the capillary break between the 18-inch 
erosion layer and 6-inch support layer. 

76. The UNSAT-H Model Summary Table seems to include 12 inches of intermediate cover as part 
of the ET cover in the titles.  Please clarify if the simulations actually included the intermediate 
cover. 

The intermediate cover is not part of the ET cover.  The modeling of the alternative cap includes 
the 4-inch rock armor, 18-inch erosion layer and 6-inch support layer.  The intermediate cover is 
part of the waste filling operations. 

77. Please specify the nodal spacing for the simulation from the surface to the bottom layer and 
justify the number of nodes used.  Figure 1, Moisture Content Distribution, referenced UNSAT-H 
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results for the node information. This information has not been submitted in the major 
amendment application.  

The input and output files for the UNSAT-H modeling have been provided.  The nodal spacing 
utilized for the modeling is specified in Table 3N-1 (43 nodes). 

78. Please provide a table of input parameter summary for UNSAT H, in accordance with the user 
manual by Fayer (2000), with each parameter name, parameter description, range of values, 
and explanation of values used.  This table should include options used, soil characteristics 
values, initial conditions, plant information, and boundary conditions. 

The summary of input parameters used for UNSAT-H modeling is provided as Table 3N-1. 

79. Please submit the model input and output files. 

UNSAT-H model input and output files have been included in Appendix 3N, Attachment 1. 

80. Tables 1-1 and 1-2 indicated extremely high saturated hydraulic conductivity values (25.8 cm/s 
and 20.5 cm/s).  Please correct the units to match the values provided in the laboratory test 
results. 

All values have been updated to reflect the laboratory testing results provided in Appendix 3N, 
Attachment 2. 

81. Please submit soil water retention curves for 75%, 80%, and 85% compaction and their van 
Genuchten parameter values. 

Soil testing results have been provided in Appendix 3N, Attachment 2. 

82. Please submit graphs to represent moisture content versus hydraulic conductivity for 75%, 80%, 
and 85% compaction for the site soils. 

Soil testing results have been provided in Appendix 3N, Attachment 2.  

83. Please illustrate how the theoretical total water storage capacity of the proposed cover for the 
12 inches topsoil vegetation layer and the 12 inches supportive layer is calculated. 

The moisture content varies greatly in the 18-inch erosion layer, demonstrating the movement of 
water due to the natural water cycle of precipitation, evaporation, transpiration and infiltration.  
In the lower level of the profile (6-inch support soil), moisture values remain fairly constant.  
This demonstrates the suitability of the material as an ET cover in providing water storage in the 
cap.  Water storage values for each year end are summarized in Table 3N-7.  These values are 
calculated via the UNSAT-H model. 

84. Please list the numerical value used for each layer for the following parameters in a table 
format: measured saturated water content; field capacity water content; wilting point water 



 
 
Chandra S. Yadav 
August 9, 2012 
Page 27  
 
 

9631500115-7000  |  Response to Comments_20120809.docx 
 

content, volumetric storage capacity; and layer storage.  These values must be based on 
laboratory measured values from actual site soil samples and not based on soil classification 
and assumed values from U.S. EPA HELP Model. 

The summary of the UNSAT-H parameters for the soil layers are provided in Table 3N-3. 

85. Please submit construction diagrams of the proposed ET cover, side slope, drainage divergence 
berms, and tie-ins to the existing composite cover. 

Details of the proposed ET cover are provided on Drawing P3-35.  

86. Please submit a slope stability demonstration showing the detailed calculations on how the 
factor of safety is derived using soil laboratory data.  Please also indicate whether the calculated 
factor of safety also represents the worst case scenario. 

Slope stability analysis for the alternative final cover has been completed and is included in 
Appendix 3G.  The calculations were completed using the soil testing results included in 
Appendix 3N, Attachment 2.  The factor of safety calculated for the alternative final cover is 
1.41 with no water flow. 

87. Please submit an Alternative Final Cover Construction Quality Control Plan.  Please see TCEQ 
Regulatory Guidance Document RG-494, Guidance for Requesting a Water Balance Alternative 
Final Cover for a Municipal Solid Waste Landfill, dated January, 2012. 

A Final Cover Construction Quality Control Plan (including alternative final cover) has been 
prepared and is included in Appendix 3P.  

Part IV 

88. Section 4.9.3 Facility Hours – Please provide more specific language on the operating hours.  
The proposed text “However, the Landfill may extend the operating hours to within 6:00 a.m. to 
7:00 p.m., seven days a week in accordance with the hours permitted for the Landfill” is unclear.  

The section has been updated to clarify this language.  The Landfill typically accepts wastes 
from 7 am to 4 pm six days a week; however, the Landfill has the option to extend the waste 
acceptance hours to within the hours of 6 am to 7 pm seven days a week per the permitted hours 
for the Landfill. 

89. Section 4.9.4 Site Sign – The TCEQ permit number will be MSW 729B once the major 
amendment is issued.  Please make the correction from MSW 729A. 

This section has been updated to include the correct reference.   



 
 
Chandra S. Yadav 
August 9, 2012 
Page 28  
 
 

9631500115-7000  |  Response to Comments_20120809.docx 
 

90. Section 4.9.6 Easements and Buffer Zones – Please note that for vertical expansion, in 
accordance with 30 TAC §330.543(b)(2)(B), requires a 125-foot buffer zone instead of the 
proposed 50-foot minimum buffer zone.  Please revise the proposed text. 

The text has been revised to include the correct buffer zone language.  

91. Section 4.9.7 Landfill Markers and Benchmark – Please add text to reflect rule requirements 
under 30 TAC §330.143(b)(5) that intermediate markers for the grid system must be installed, 
where feasible.  

The section has been updated to include reference to the rule.   

92. Section 4.9.7 Landfill Markers and Benchmark – Please add text to reflect rule requirements 
under 30 TAC §330.143(b)(6) that area markers will not be placed inside constructed soil liner 
or geomembrane area. 

The section has been updated to include reference to the rule.  

93. Section 4.9.15 Landfill Gas Control – The landfill gas monitoring report form submitted in 
Appendix 4A listed GMP numbers that do not match the GMP numbers listed in Table 3.7-1 of 
the Landfill Gas Management Plan.  Please make the necessary corrections to ensure 
consistency. 

The form located within Appendix 4A have been updated to correctly list the landfill gas wells 
located onsite.  

94. Section 4.9.16 Oil, Gas and Water Wells – Please include language to reflect rule requirements 
under 30 TAC §330.161(a) that the notification of discovery of a water well within the facility 
boundary is submitted within 30 days of its discovery along with the well plugging certification.  

The section has been updated to reflect the referenced rule.   

95. Section 4.9.18.3 Alternative Material Daily Cover – Please add text to include 30 TAC 
§330.165(d)(5) requirement that alternative daily cover must not exceed constituent limitations 
imposed on waste authorized to be disposed at the facility. 

The section has been updated to reflect the referenced rule.  

96. Section 4.9.18.6 Erosion of Cover – Please add text to specify frequency of inspection of final 
cover and methods for documenting repairs in the cover inspection records. 

The section has been updated to reflect 30 TAC §330.463(a)(1).   

97. Section 4.9.19 Ponded Water – Please explain how the water that has contacted waste and 
contaminated water will be disposed of properly.  Please also explain how the water that may 















 

TCEQ-10400 (09/07)                Page 1 of 2 

                              TCEQ Core Data Form  

 

For detailed instructions regarding completion of this form, please read the Core Data Form Instructions or call 512-239-5175. 
SECTION I: General Information  
 

1. Reason for Submission   (If other is checked please describe in space provided) 
 New Permit, Registration or Authorization  (Core Data Form should be submitted with the program application) 
 Renewal   (Core Data Form should be submitted with the renewal form)    Other Major Permit Amendment  

2. Attachments  Describe Any Attachments:  (ex. Title V Application, Waste Transporter Application, etc.) 
    Yes      No Municipal Solid Waste Major Permit Amendment Application 
3. Customer Reference Number (if issued) Follow this link to search 

for CN or RN numbers in  
Central Registry** 

4. Regulated Entity Reference Number (if issued) 

  CN 601410244   RN 100215599 
 

SECTION II: Customer Information 
 

5. Effective Date for Customer Information Updates (mm/dd/yyyy) No Change  
6. Customer Role (Proposed or Actual) – as it relates to the Regulated Entity listed on this form. Please check only one of the following:                                 

Owner                                                       Operator                                   Owner & Operator                                                    
Occupational Licensee        Responsible Party                Voluntary Cleanup Applicant                       

 
   Other:                                                                                                        

 

  7. General Customer Information                                       
 
 

 New Customer                                                   Update to Customer Information                       Change in Regulated Entity Ownership              
Change in Legal Name (Verifiable with the Texas Secretary of State)                                           No Change** 

**If “No Change” and Section I is complete, skip to Section III – Regulated Entity Information. 
8. Type of Customer:    Corporation   Individual      Sole Proprietorship- D.B.A 

 City Government         County Government                                Federal Government                           State Government   

 Other Government                                                          General Partnership      Limited Partnership   Other:        

 9. Customer Legal Name (If an individual, print last name first: ex: Doe, John)     If new Customer, enter previous Customer 
below   End Date: 

No Change (Items 9 - 21)             

10. Mailing  
Address:  

      
      
City        State     ZIP        ZIP + 4       

11. Country Mailing Information (if outside USA) 12. E-Mail Address (if applicable) 
            
13. Telephone Number 14. Extension or Code 15. Fax Number (if applicable) 
(       )    -                (       )    -       
16. Federal Tax ID (9 digits) 17. TX State Franchise Tax ID  (11 digits)  18. DUNS Number(if applicable) 19. TX SOS Filing Number (if applicable) 

                        
20. Number of Employees 21. Independently Owned and Operated? 

 0-20      21-100       101-250       251-500       501 and higher                Yes                   No 
 

SECTION III: Regulated Entity Information 
 

22. General Regulated Entity Information (If ‘New Regulated Entity” is selected below this form should be accompanied by a permit application)                                  
 New Regulated Entity       Update to Regulated Entity Name       Update to Regulated Entity Information         No Change** (See below) 

 

**If “NO CHANGE” is checked and Section I is complete, skip to Section IV, Preparer Information. 

 23. Regulated Entity Name (name of the site where the regulated action is taking place)  
No Change (Items 23 - 34) 

 TCEQ Use Only 

http://www4.tceq.state.tx.us/crpub/�
http://www4.tceq.state.tx.us/crpub/�
http://www4.tceq.state.tx.us/crpub/�
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Texas Commission on Environmental Quality 
Permit or Registration Application for 

Municipal Solid Waste Facility 
 

Part I 
 
A. General Information 
 
Facility Name: McCombs Municipal Landfill 
Physical or Street Address (if available): 13660 McCombs  
(City) (County)( State)( Zip Code): El Paso El Paso TX 79924 
(Area Code) Telephone Number: 915-621-6700 
Charter Number:       
If the application is submitted on behalf of a corporation, provide the Charter Number as recorded with the 
Office of the Secretary of State for Texas. 
 
Operator Name1:  City of El Paso 
Mailing Address: 7968 San Paulo Dr. 
(City) (County)( State)( Zip Code): El Paso El Paso TX 79907 
(Area Code) Telephone Number: 915-621-6700 
(Area Code) FAX Number: 915-621-6711 
Charter Number:       
 
If the permittee is the same as the operator, type “Same as Operator”. 

 
If the application is submitted by a corporation or by a person residing out of state, the applicant must 
register an Agent in Service or Agent of Service with the Texas Secretary of State's office and provide a 
complete mailing address for the agent.  The agent must be a Texas resident. 
Agent Name:        
Mailing Address:       
(City) (County)( State)( Zip Code):                         
(Area Code) Telephone Number:       
(Area Code) FAX Number:       
 
Application Type: 

 Permit  Major Amendment  Minor Amendment 
 Registration  Modification  Temporary Authorization 

  w/Public Notice  
 w/out Public Notice  Notice of Deficiency Response 

                                                      
1 The operator has the duty to submit an application if the facility is owned by one person and operated by another 
[30 TAC 305.43(b)].  The permit will specify the operator and the owner who is listed on this application [Section 
361.087 Texas Health and Safety Code]. 

Permittee Name: Same as Operator 
Physical or Street Address (if available):       
(City) (County)( State)( Zip Code):             TX       
(Area Code) Telephone Number:       
Charter Number:       
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Facility Classification: 
 Type I  Type IV Type V Type IX 
 Type I AE  Type IV AE Type VI  

 
Activities covered by this application (check all that apply): 

 Storage  Processing  Disposal 
 
Waste management units covered by this application (check all that apply): 

 Containers  Tanks  Surface 
Impoundments 

 Landfills 

 Incinerators  Composting  Type IV 
Demonstration 
Unit 

 Type IX 
Energy/Material 
Recovery 

 Other (Specify)        Other (Specify)       
 Other (Specify)        Other (Specify)       

 
Is this submittal part of a Consolidated Permit Processing request, in accordance with 30 TAC Chapter 
33? 
                 Yes     No 
 
If yes, state the other TCEQ program authorizations requested. 
      
 
Provide a brief description of the portion of the facility covered by this application.  For amendments, 
modifications, and temporary authorizations, provide a brief description of the exact changes to the 
permit or registration conditions and supporting documents referenced by the permit or registration.  
Also, provide an explanation of why the amendment, modification, or temporary authorization is 
requested. 
This Major Permit Amendment application is for a vertical expansion to the existing McCombs Landfill 
owned and operated by the City of El Paso.  This amendment is requested to allow the City of El Paso 
to have adequate capacity for future solid waste disposal needs. 
 
Does the application contain confidential Material?    Yes      No 
 
If yes, cross-reference the confidential material throughout the application and submit as a separate 
document or binder conspicuously marked “CONFIDENTIAL.” 
 
 
 
 
 
Alternative Language Notice Instructions 
 
For certain permit applications, public notice in an alternate language is required.  If an elementary school 
or middle school nearest to the facility offers a bilingual program, notice may be required to be published 
in an alternative language.  The Texas Education Code, upon which the TCEQ alternative language 
notice requirements are based, trigger a bilingual education program to apply to an entire school district 
should the requisite alternative language speaking student population exist.  However, there may not 
exist any bilingual students at a particular school within a district which is required to offer the bilingual 
education program.  For this reason, the requirement to publish notice in an alternative language is 
triggered if the nearest elementary or middle school, as a part of a larger school district, is required to 
make a bilingual education program available to qualifying students and either the school has students 
enrolled at such a program on-site, or has students who attend such a program at another location in 
satisfaction of the school's obligation to provide such a program as a member of a triggered district. 
 
If it is determined that an alternative language notice is required, the applicant is responsible for ensuring 
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that the publication in the alternate language is complete and accurate in that language.  Electronic 
versions of the Spanish template examples are available from the TCEQ to help the applicant complete 
the publication in the alternative language. 
 
Alternative Language Notice Application Form: 
 
Alternative language notice confirmation for this application: 
 

1. Is a bilingual program required by the Texas Education Code in the school district where 
the facility is located?  YES      NO 

 
(If NO, alternative language notice publication not required) 

 
2. If YES to question 1, are students enrolled in a bilingual education program at either the 

elementary school or the middle school nearest to the facility?  YES      NO 
 
(IF YES to questions 1 and 2, alternative language publication is required; If NO to question 2, then 
consider the next question) 
 

3. If YES to question 1, are there students enrolled at either the elementary school or the 
middle school nearest to the facility who attend a bilingual education program at another 
location?   YES      NO 

 
(If Yes to questions 1 and 3, alternative language publication is required; If NO to question 3, then 
consider the next question) 
 

4. If YES to question 1, would either the elementary school or the middle school nearest to 
the facility be required to provide a bilingual education program but for the fact that it 
secured a waiver from this requirement, as available under 19 TAC '89.1205(g)? 

 YES      NO 
 
(If Yes to questions 1 and 4, alternative language publication is required; If NO to question 4, alternative 
language notice publication not required) 
 
If a bilingual education program(s) is provided by either the elementary school or the middle school 
nearest to the facility, which language(s) is required by the bilingual program? 

 
Note:  Applicants for new permits and major amendments must make a copy of the administratively 
complete application available at a public place in the county where the facility is, or will be, located for 
review and copying by the public. 

 

Public place where administratively complete permit application will be located.
Public Place (e.g., public library, county 
court house, city hall, etc.):  

El Paso Municipal Service Center (MSC) 

Mailing Address: 7968 San Paulo Dr. 
(City) (County)( State)( Zip Code): El Paso El Paso TX 79907 
(Area Code) Telephone Number: 915-621-6700 
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B. Facility Location 

 

 
Local Government Jurisdiction:   City of El Paso 
Within City Limits of:   City of El Paso 
Within Extraterritorial Jurisdiction of City of:         
Is the proposed municipal or industrial solid waste disposal or processing facility located in an area in 
which the governing body of the municipality or county has prohibited the disposal or processing of 
municipal or industrial solid waste?  (If YES, provide a copy of the ordinance or order):   

 YES      NO 
 

Provide a description of the location of the facility with respect to known or easily identifiable 
landmarks.   
Northeast of the intersection of McCombs Road and Stan Roberts Road (FM 2529) in El Paso, Texas. 

 
Detail the access routes from the nearest United States or state highway to the facility. 
4.4 miles west on McCombs Road from US 54 North 

 
 Provide the latitudinal and longitudinal geographic coordinates of the facility.   

Latitude N   31 deg. 59’ 15” 
Longitude W  106 deg. 24’ 19” 
Elevation (above msl) Approximately 4070’ near existing entrance 

 
Is the facility within the Coastal Management Program boundary?    Yes      No 

 
 Texas Department of Transportation District Location: 

TXDOT District Name & Number:  El Paso 
District Engineer’s Name: Robert Bielek, DPA, P.E. 
Street or P. O. Box: 13301 Gateway West 
(City) (County)( State)( Zip Code): El Paso El Paso TX 79928 
(Area Code) Telephone Number: 915-790-4203 
(Area Code) FAX Number: 915-790-4311 

 
 The local governmental authority or agency responsible for road maintenance: 

Agency Name Department of Transportation, City of El Paso 
Contact Person’s Name: Ted Marquez (Interim Engineer) 
Street or P. O. Box: 7968 San Paulo Drive 
(City) (County)( State)( Zip Code): El Paso El Paso TX 79907 
(Area Code) Telephone Number: 915-621-6750 
(Area Code) FAX Number: 915-621-6772 

 
 State Representative: 

District Number:  79 
State Representative’s Name: Representative Joe C. Pickett 
District Office Address: 1790 Lee Trevino #307 
(City) (County)( State)( Zip Code): El Paso El Paso TX 79936 
(Area Code) Telephone Number: 915-590-4349 
(Area Code) FAX Number: 915-590-4726 

Except for Type I AE and Type IV AE landfill facilities, for permits, registrations, amendments, and 
modifications requiring public notice, provide the URL address of a publicly accessible internet web 
site where the application and all revisions to that application will be posted. 
www.elpasotexas.gov/environmental_services 
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 State Senator: 

District Number:  29 
State Senator’s Name: Senator José Rodríguez 
District Office Address: 100 N. Ochoa, Suite A 
(City) (County)( State)( Zip Code): El Paso El Paso TX 79901 
(Area Code) Telephone Number: 915-351-3500 
(Area Code) FAX Number: 915-351-3579 

 
 Council of Government (COG) Information: 

COG Name:  Rio Grande Council of Governments 
COG Representative’s Name: Annette Gutierrez 
COG Representative’s Title: Executive Director 
Street or P. O. Box: 1100 N. Stanton Street, Suite 610 
(City) (County)( State)( Zip Code): El Paso El Paso TX 79902 
(Area Code) Telephone Number: 915-533-0998 
(Area Code) FAX Number: 915-532-9385 

 
 River Basin Information: 

River Authority:  International Boundary Water Commission 
Contact Person’s Name: Commissioner Edward Drusina 
Watershed Sub-Basin Name: Rio Grande 
Street or P. O. Box: 4171 N. Mesa Street, Suite C-100 
(City) (County)( State)( Zip Code): El Paso El Paso TX 79902 
(Area Code) Telephone Number: 915-832-4101 
(Area Code) FAX Number: 915-832-4166 

 
This site is located in the following District of the U.S. Army Corps of Engineers: 

 Albuquerque, NM        Ft. Worth, TX        Galveston, TX        Tulsa, OK 
 
C. Maps 
 
General (See Part I – Section 1.3) 
 
For permits, registrations, and amendments only, submit a topographic map, ownership map, county 
highway map, or a map prepared by a registered professional engineer or a registered surveyor which 
shows the facility and each of its intake and discharge structures and any other structure or location 
regarding the regulated facility and associated activities. Maps must be of material suitable for a 
permanent record, and shall be on sheets 8-1/2 inches by 14 inches or folded to that size, and shall be on 
a scale of not less than one inch equals one mile. The map shall depict the approximate boundaries of 
the tract of land owned or to be used by the applicant and shall extend at least one mile beyond the tract 
boundaries sufficient to show the following:  

 
each well, spring, and surface water body or other water in the state within the map area;  
 
the general character of the areas adjacent to the facility, including public roads, towns and the 
nature of development of adjacent lands such as residential, commercial, agricultural, 
recreational, undeveloped, etc;  
 
the location of any waste disposal activities conducted on the tract not included in the application; 
and 
 
the ownership of tracts of land adjacent to the facility and within a reasonable distance from the 
proposed point or points of discharge, deposit, injection, or other place of disposal or activity. 
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General location maps (See Part I – Section 1.3) 
 
For permits, registrations, and amendments only, submit at least one general location map at a scale of 
one-half inch equals one mile.  This map shall be all or a portion of a county map prepared by Texas 
Department of Transportation (TxDOT).  If TxDOT publishes more detailed maps of the proposed facility 
area, the more detailed maps shall also be included in Part I.  Use the latest revision of all maps. 
 
Land ownership map (See Part I – Section 1.3) 
 
Provide a map that locates the property owned by adjacent and potentially affected landowners.  The 
maps should show all property ownership within 1/4 mile of the facility, on-site facility easement holders, 
and all mineral interest ownership under the facility. 
  
Landowners list (See Part I – Section 1.3) 
 
Provide the adjacent and potentially affected landowners’ list, keyed to the land ownership map with each 
property owner's name and mailing address.  The list shall include all property owners within 1/4 mile of 
the facility, easement holders, and all mineral interest ownership under the facility.  Provide the property, 
easement holders’, and mineral interest owners’ names and mailing addresses derived from the real 
property appraisal records as listed on the date that the application is filed.  Provide the list in electronic 
form, as well. 
 
D. Property owner information 
 
For permits, registrations, amendments, and modifications that change the legal description, a change in 
owner, or a change in operator only, provide the following:   
 
(1)  the legal description of the facility;  (See Part I – Section 1.4) 
 

(A) the abstract number as maintained by the Texas General Land Office for the surveyed 
tract of land; 

 
(B) the legal description of the property and the county, book, and page number or other 

generally accepted identifying reference of the current ownership record; 
 

(C) for property that is platted, the county, book, and page number or other generally 
accepted identifying reference of the final plat record that includes the acreage 
encompassed in the application and a copy of the final plat, in addition to a written legal 
description; 

 
(D) a boundary metes and bounds description of the facility signed and sealed by a registered 

professional land surveyor; 
 

(E) on-site easements at the facility, and 
 

(F) drawings of the boundary metes and bounds description; and 
 

(2)  a property owner affidavit signed by the owner. (See Part 9 of Part 1 Form 0650) 
 
E. Legal authority 
 
Provide verification of the legal status of the owner and operator, such as a one-page certificate of 
incorporation issued by the secretary of state.  List all persons having over a 20% ownership in the 
proposed facility.  (See Part I – Section 1.5) 
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Indicate Ownership status of the facility: 

 Private  Corporation  Partnership Proprietorship  Non-Profit 
Organization 

 Public  Federal  Military State  Regional 
 County  Municipal  Other 

(Specify) 
      

 
Does the operator own the facility units and the facility property?     Yes      No 

 
If “No,” for permits, registrations, amendments, and modifications that changes the legal description, a 
change in owner, or a change in operators submit a copy of the lease for the use of or the option to buy 
the facility units or facility property, as appropriate, and identify: 
Owner Name:        
Street or P. O. Box:       
(City) (County)( State)( Zip Code):                        
(Area Code) Telephone Number:       
(Area Code) FAX Number:       
Charter Number:       

 
F. Evidence of competency 
 
For permits, registrations, amendments, and modifications that change the legal description, a change 
in owner, or a change in operators submit a list of all Texas solid waste sites that the owner and 
operator have owned or operated within the last ten years.  

Site Name Site Type Permit/Reg. No. County Dates of Operation 
See Part I –  
Section 1.6 

                        

 
Submit a list of all solid waste sites in all states, territories, or countries in which the owner and operator 
have a direct financial interest.   

Site Name Location Dates of Operation Regulatory Agency 
(Name & Address) 

See Part I –  
Section 1.6 

                  

 
A licensed solid waste facility supervisor, as defined in 30 TAC Chapter 30, Occupational Licenses and 
Registrations will be employed before commencing facility operation. 
 
Provide the names of the principals and supervisors of the owner’s and operator’s organization, 
together with previous affiliations with other organizations engaged in solid waste activities. 

Name Previous Affiliation Other Organization 
See Part I –  
Section 1.6 

            

 
For landfill permit applications only, evidence of competency to operate the facility shall also include 
landfilling and earthmoving experience if applicable, and other pertinent experience, or licenses as 
described in 30 TAC Chapter 30 possessed by key personnel.  The number and size of each type of 
equipment to be dedicated to facility operation will be specified in greater detail on Part IV of the 
application within the site operating plan. 
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Landfilling/Earthmoving Equipment Types Personnel Experience or Licenses 
See Part I – Section 1.6       
            
            

 
For mobile liquid waste processing units, submit a list of all solid waste, liquid waste, or mobile waste 
units that the owner and operator have owned or operated within the past five years.  Submit a list of any 
final enforcement orders, court judgments, consent decrees, and criminal convictions of this state and the 
federal government within the last five years relating to compliance with applicable legal requirements 
relating to the handling of solid or liquid waste under the jurisdiction of the commission or the United 
States Environmental Protection Agency.  Applicable legal requirement means an environmental law, 
regulation, permit, order, consent decree, or other requirement. 
Solid waste, liquid waste, or mobile waste 
units owned or operated within past 5 
years 

Texas and federal final enforcement orders, court 
judgments, consent decrees, and criminal convictions 

Not Applicable       
            
            

 
G. Appointments 
 
Provide documentation that the person signing the application meets the requirements of 30 TAC 
§305.44, Signatories to Applications.  If the authority has been delegated, provide a copy of the document 
issued by the governing body of the owner or operator authorizing the person that signed the application 
to act as agent for the owner or operator. (See Part I – Section 1.7) 
 
H. Application Fees 
 
For a new permit, registration, amendment, modification, or temporary authorization, submit a $150 
application fee.  (See Part I – Section 1.8) 

 
For authorization to construct an enclosed structure over an old, closed municipal solid waste landfill in 
accordance with 30 TAC 330 Subchapter T, submit a $2,500 application fee.   
 
If paying by check, send payment to: 

 
 Texas Commission on Environmental Quality 
 Financial Administration Division, MC 214 
 P. O. Box 13087 
 Austin, Texas 78711-3087 

 
Payment maybe made online using TCEQ e-pay at www.tceq.state.tx.us/e-services/ 
E-pay confirmation number 582EA000111781 
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Section 1.1 
GENERAL  

30 TAC 330.59(a)(1) 

1.1.1 General 
SAIC Energy, Environment and Infrastructure, LLC (SAIC) is pleased to submit this 
Major Permit Amendment (MPA) application on behalf of the City of El Paso (City) 
to the Texas Commission on Environmental Quality (TCEQ).   

This MPA application is organized into four parts as per the requirements set forth in 
30 TAC Chapter 330 Subchapter B.  The following describes the contents of the four 
parts. 
 Part I.  This portion of the MPA application includes information from 30 TAC 

§281.5, 30 TAC §305.45 and 30 TAC §330.59 relating to the McCombs Landfill 
(Landfill) and the City, the facility’s owner and operator. 

 Part II.  This section contains information regarding the existing conditions at the 
Landfill to fulfill the requirements of 30 TAC §330.61. 

 Part III.  Part III contains the design data and specifications, analytical reports, 
and engineering drawings required by 30 TAC §330.63. 

 Part IV.  Part IV includes the Site Operating Plan (SOP) which describes the daily 
operations at the Landfill as per 30 TAC 30 TAC §330.65.   

1.1.2 Supplementary Technical Report 
The City owns and operates the Type I municipal solid waste disposal facility which is 
managed under Municipal Solid Waste (MSW) permit 729B.  The Landfill is located 
in El Paso County within the El Paso city limits and serves the waste needs of the City 
and the surrounding area.   

In 2005, the City ceased regular solid waste disposal activities, and the majority of the 
City’s MSW was diverted to the City’s Clint Landfill as well as private facilities.  
During this period, the Landfill was primarily used for the disposal of storm debris and 
material generated from street cleanings.  The City estimates that the Clint Landfill 
will undergo final closure activities in 2030, and wishes to return the Landfill to full 
activities to meet immediate and future solid waste disposal needs. 

The vertical expansion will increase the height of the landfill from the previous 
permitted elevation of 4,125 feet mean sea level (MSL) to 4,305 feet MSL.  This 
corresponds to an increase in capacity of 46,148,275 cubic yards (CY) from a 
previously permitted volume of 22,348,549 CY to a new permitted volume of 
68,496,824 CY.   

As described in the site life projections provided in Appendix 3H, the McCombs 
Landfill is anticipated to receive 3,000 tons per year from 2011 through 2013 (storm 
debris) and 497,300 tons per year in 2014 increasing at a 2% growth rate throughout 
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the life of the Landfill.  Also, it is assumed that in 2030, the Clint Landfill will reach 
capacity and the McCombs Landfill will receive all incoming waste (or 1,517,100 tons 
in 2030).  Based on these assumptions, and a 0.60 tons per cubic yard airspace 
utilization factor, the site capacity is estimated to be consumed in 2059 (when utilizing 
either the prescriptive final cover or alternative final cover).  The maximum rate of 
disposal is estimated to be approximately 2,694,000 tons per year (2059).  The 
Landfill will be utilized following the Sector classifications in that Sector B will 
follow Sector A, Sector C will follow Sector B, etc.   

Also included within this major permit amendment is the disposal of C&D waste on 
top of the existing unlined landfill, which will act as a surcharge on the waste to 
enhance settlement prior to piggybacking over the waste with MSW.  The C&D waste 
will consist of (Class 3 like) inert wastes including (but not limited to) rock, brick, 
glass, dirt, certain plastics, rubber, and similar materials that are not readily 
decomposable.  A complete list is provided in Section 2.2.1.  It is estimated that based 
on a 60,000 tons per year disposal rate (2013), 2% growth, and 0.90 tons per cubic 
yard airspace utilization factor, that the C&D area will reach capacity in 2041. 

As per 30 TAC §330.15, the Landfill will not accept hazardous wastes for disposal.  
These hazardous wastes include lead acid storage batteries, do-it-yourself motor 
vehicle oil, used oil filters, whole used or scrap tires, refrigerators, freezers, air 
conditioners, and other items containing chlorinated fluorocarbons (CFCs), bulk or 
non-containerized liquid waste, regulated hazardous waste as defined in 30 TAC 
§330.3, polychlorinated biphenyl (PCB) wastes, and radioactive materials.  This list is 
further defined in Section 4.7.1. 

The Landfill will accept MSW as defined by 30 TAC §330.3 and some special waste.  
Special wastes include Class II industrial wastes and municipal commercial waste 
such as treated medical waste, processed grease/grit trap waste, dead animals, 
slaughterhouse wastes, and petroleum-product and crude oil contaminated soil.  The 
acceptance of special wastes is further defined in Appendix 4D.  Special waste also 
includes RACM as described below. 

The Landfill intends to dispose of regulated asbestos containing material (RACM) as 
defined in 40 Code of Federal Regulations Part 61 in accordance with 30 TAC 
§330.171(c)(3).  This permit amendment will serve as the notification to the TCEQ of 
the intent to accept RACM.  The procedures for accepting, disposing and 
recordkeeping are described in further detail in Section 4.9.22.  Sector K will be 
utilized for the disposal of RACM. 

This MPA also increases the permitted/facility area from 327.292 acres to 346.74 
acres within Section 6, Block 80, Township 1, Texas and Pacific Railway Survey.  An 
updated metes and bounds is provided in Appendix 1C. 
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Section 1.2 
FACILITY LOCATION  

30 TAC 330.59(b)(1-3) 

1.2.1 Facility Location and Description 
The Landfill is an existing Type 1 MSW disposal facility owned and operated by the 
City.  The Landfill is located at the northeast corner of the intersection of McCombs 
Road and Stan Roberts Road (FM 2529) in El Paso, Texas.  The address of the 
Landfill is 13660 McCombs Road.   

1.2.2 Access Routes 
The Landfill is accessible through the entrance located on McCombs Road 
approximately 4.4 miles west of the intersection of McCombs Road with US 54 North.   
More specific transportation information can be found in Appendix 2C – 
Transportation Study.  Greater detail regarding the location of the Landfill in relation 
to major thoroughfares can be found in Appendix 1A – General Location Maps. 

1.2.3 Geographic Coordinates 
The latitudinal and longitudinal geographic coordinates of the Landfill are: 
 Latitude: N 32° 59’ 15” 
 Longitude: W 106° 24’ 19” 
 Elevation (above MSL): Approximately 4070’ near existing entrance. 
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Section 1.3 
MAPS  

30 TAC 330.59(c)(1-3) 

1.3.1 General Location Maps 
As per the requirements of 30 TAC §330.59(c)(1)-(2) and 30 TAC §305.45 the 
following maps are included as part of Appendix 1A – General Location Maps: 
 General Highway Map for El Paso County; 
 Detailed Highway Map for El Paso County; and 
 General Topographic Map for the Landfill and Surrounding Area. 

All maps updated in the application were completed with the latest information 
available at the time of development. 

1.3.2 Land Owner Map and Land Owners List 
To meet the requirements of 30 TAC §305.45(a) and 30 TAC §330.59(c)(3), a Land 
Owner Map and Land Owners List describing parcel ownership within one quarter 
mile of the Landfill are included in Appendix 1B – Land Ownership Map and Land 
Owners List.   
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Section 1.4 
PROPERTY OWNER INFORMATION  

30 TAC 330.59(d)(1-2) 

1.4.1 Legal Description 
To meet the requirements of 30 TAC §330.59(d)(1), a metes and bounds survey for 
the Landfill permit boundary is included as Appendix 1C – Legal Description.   

1.4.2 Property Owner Affidavit 
The property owner affidavit has been included in Page 9 of the Part 1 Form 0650 
submitted as part of this MPA application. 
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Section 1.5 
LEGAL AUTHORITY  

30 TAC 330.59(e) 

The Landfill is owned and operated by the City of El Paso.  No other persons or 
entities have greater than 20 percent ownership in the Landfill.  As per the 
requirements of 30 TAC §330.59(e), the legal authority of the City has been verified 
and a copy of the charter filed with the State of Texas is available upon request.   
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Section 1.6 
EVIDENCE OF COMPETENCY  

30 TAC §330.59(f)(1-6) 

The following evidence of competency has been prepared on behalf of the City to 
meet the requirements of 30 TAC §330.59(f). 

1.6.1 Solid Waste Sites 
The City has owned/operated several municipal solid waste processing and disposal 
facilities within the State of Texas.  The following is a list of MSW processing and 
disposal facilities owned/operated by the City.   

 
Facility Name Facility Type Permit Number County 
McCombs Landfill Type I MSW Landfill 729A El Paso 
Clint Landfill Type I MSW Landfill 1482, 2284 El Paso 
Delta Transfer Facility MSW Transfer Station 728 El Paso 
Doniphan HHW Site HHW Collection and Processing Site 120017 El Paso 
Escobar CCS Citizens’ Collection Station 120022 El Paso 
Harrison CCS Citizens’ Collection Station 120024 El Paso 
Hondo Pass CCS Citizens’ Collection Station 120018 El Paso 

The City does not own, operate or have a financial interest in any solid waste sites 
outside of the State of Texas.   

1.6.2 Management and Personnel 
The management and personnel dedicated to the Landfill are described in Part IV – 
Site Operating Plan, Section 4.4, Table 4.4-1 (Personnel Types and Descriptions) of 
this Major Permit Amendment application.  A copy of this table has been included in 
Appendix 1D – Landfill Personnel and Equipment. 

1.6.3 Equipment Dedicated to McCombs Landfill 
The equipment dedicated to the Landfill is described in Part IV – Site Operating Plan, 
Section 4.4, Table 4.4-2 (Landfill Facility Equipment List) of this Major Permit 
Amendment application.  A copy of this table has been included in Appendix 1D – 
Landfill Personnel and Equipment. 
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Section 1.7 
APPOINTMENTS  

30 TAC §330.59(g) 

The appointments for this Major Permit Amendment application have been prepared 
as per the requirements set forth in 30 TAC §330.59(g) and 30 TAC §305.44.  Ellen A. 
Smyth, P.E., Director of Environmental Services for the City of El Paso will act as the 
designated signatory on behalf of the City.  Documentation of SAIC’s appointment as 
the project engineer is provided in Appendix 1E – Engineer’s Appointment. 
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Section 1.8 
APPLICATION FEES  

30 TAC §330.59(h)(1-2) 

As per the requirements set forth in TCEQ Part 1 Form 0650, a payment for the 
amount of $150 has been submitted by the City to the TCEQ Financial Administration 
division.  A receipt of this payment has been included as part of Appendix 1F – 
Application Fee Documentation.   
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Land Owner Map and Land Owners List 





McCombs Landfill Land Owners
El Paso County parcel data, 11/2/2007; and Dona Ana County parcel data, 11/12/2010

SAIC 1 of 2

1 BOWEN JAMES N TRUST 11 SCHNITZ VANETTE & REUBEN V VALDEZ JR
112 CASITAS DEL ESTE 2819 FORT SILVER DR
EL PASO, TX 79935-4116 BULL HEAD CITY, AZ 86429
ID/PID: 17-10473 ID/PID: 17-17000

2 HUGHES MARY ELIZABETH 12 SCHNITZ PLES E JR & SHERRY L AYCOCK
4125 RANCHO GUSTO NW 369 PRIVATE RD 7908
ALBUQUERQUE, NM 87120-5809 HAWKINS, TX 75765-4073
ID/PID: 17-09128 ID/PID: 17-16999

3 LEWIS TONY & ANGIE
9473 E B TAULBEE
EL PASO, TX 79924
ID/PID: 17-14745

4 WILDMAN WAYNE
PO BOX 114
SOMERSET, TX 78069-0114
ID/PID: 17-14744

5 HUGHES EDWARD C & MARY ELIZABETH
4125 RANCHO GUSTO NW
ALBUQUERQUE, NM 87120-5809
ID/PID: 17-12864

6 EL PASO ELECTRIC CO
PO BOX 982
El Paso, TX 79960
ID/PID: 17-12590

7 COX SANFORD C JR TRUSTEE
112 VISTA DEL REY
EL PASO, TX  79912-4821
ID/PID: 17-17905

8 NAVARRO JOSE LUIS
3730 TRUMAN
EL PASO, TX 79930
ID/PID: 17-15035

9 SQUIRES ROBERT ET AL
2158 BRENTWOOD
HOUSTON, TX  77019
ID/PID: 17-17904

10 BELL PLESENE
3334 SHIELD LN
Garland, TX 75042
ID/PID: 17-16998

Dona Ana County



McCombs Landfill Land Owners
El Paso County parcel data, 11/2/2007; and Dona Ana County parcel data, 11/12/2010
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13 EL PASO ELECTRIC CO 20 CITY OF EL PASO
PO BOX 982 2 CIVIC CENTER PLZ
EL PASO , TX 79960 EL PASO, TX 79901-1153
ID/PID: X58199910100105 ID/PID: X58099910700100

14 CITY OF EL PASO 21 EL PASO ELECTRIC CO
2 CIVIC CENTER PLZ PO BOX 982
EL PASO , TX 79901-1153 EL PASO , TX 79960
ID/PID: X58199910100101 ID/PID: X58199910100201

15 22 CITY OF EL PASO
2 CIVIC CENTER PLZ

EL PASO, TX EL PASO , TX 79901-1153
ID/PID: MC COMBS RD ID/PID: X58199911200350

16 EL PASO ELECTRIC CO
PO BOX 982
EL PASO , TX 79960
ID/PID: X58099910600100

17 PEOPLE OF THE STATE OF TEXAS

EL PASO, TX 
ID/PID: x58099910600020

18 CITY OF EL PASO
2 CIVIC CENTER PLZ
EL PASO , TX 79901-1153
ID/PID: X58099910600200

19 EL PASO ELECTRIC CO
PO BOX 982
EL PASO, TX 79960-0000
ID/PID: X58099910600010

El Paso County
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Appendix ID – Landfill Personnel and Equipment 
MCCOMBS LANDFILL MAJOR PERMIT AMENDMENT 

Table 4.4-1 
Personnel Types and Descriptions 

Position Number of 
Employees 

Minimum 
Qualifications 

Position Function 

Director of 
Environmental 
Services 

1 Must hold and maintain 
Landfill Operator license 
Class A.  Minimum 1 
year landfill operation. 

Serves in landfill manager capacity 
when landfill manager is unavailable.   

Solid Waste 
Operations 
Manager 

1 Must hold and maintain 
Landfill Operator license 
Class A. Minimum 1 
year landfill operation.  

Manages all landfill activities. 

Solid Waste 
Division Supervisor 
 

1 Must hold and maintain 
Landfill Operator license 
Class B. 
Minimum 1 year landfill 
operation experience. 
Training by the Solid 
Waste Operations 
Manager in the SOP 
requirements. 

Responsible for managing work face 
and daily fill and cover placement 
operations, landfill equipment 
maintenance and repair, and 
personnel safety during waste and 
cover construction. 

Equipment 
Operator 

4 (0 tpd – 1500 tpd) 
5 (1501 tpd – 2500 

tpd) 
6 (2501 tpd – 3500 

tpd) 
 

6 months minimum 
experience in equipment 
operation or on the job 
training by experienced 
equipment operators 
and training by Landfill 
Manager in SOP 
requirements for daily 
cover and unauthorized 
waste. 

Grading and excavating, necessary 
equipment maintenance, waste 
leveling and compaction, application 
of daily cover, and general site road 
maintenance.  Operators are also 
responsible for keeping the working 
face in the smallest area practical 
and screening for unauthorized 
waste. 

Senior 
Cashier/Accounting 
Payroll Specialist 

1 Training by Solid Waste 
Operations Manager in 
the SOP rules and 
waste screening training 
course (e.g., I.I.E.D.) 

Providing oversight for and filling in 
for the landfill cashiers as needed. 

Cashiers 2 or more Training by Solid Waste 
Operations Manager in 
the SOP rules, and 
waste screening training 
course (e.g., I.I.E.D.) 

Levies fees on landfill customers.  
Operates the scale, keeps 
appropriate records, controls site 
access screens for unauthorized 
waste, and provides general 
customer direction and information. 
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Table 4.4-1 
Personnel Types and Descriptions 

Position Number of 
Employees 

Minimum 
Qualifications 

Position Function 

Maintenance 
Personnel 

2 (0 tpd – 1500 tpd) 
3 (1501 tpd – 3500 

tpd) 

Internal safety training 
and personal protective 
equipment training 

General facility maintenance.  Picks 
up windblown litter as directed.  
Directs traffic at disposal area. 

 

Table 4.4-2 
Landfill Facility Equipment List 

 

Equipment Type 
Number 

(Minimum) 
Typical Size Function 

Dozers (tractor) 1 (0 tpd–1500 tpd) 
2 (1501 tpd–3500 tpd) 240 HP or greater Waste and soil spreading 

and compaction 

Scraper  

1 or more (0 tpd–1500 
tpd) 
2 or more (1501 tpd–3500 
tpd) 

Greater than 20 cubic 
yards (cy) 

Transportation of daily 
cover, fire fighting support 

Compactor 

1 or more (0 tpd–1500 
tpd) 
2 or more (1501 tpd–3500 
tpd 

Greater than 80,000 lbs  Waste spreading and 
compaction 

Water Truck 1 At least 5,000 gallons Dust control, fire fighting 
support 

Diesel Fuel Tank 1 10,500 gallons Vehicle fueling 
Street Sweeper or 
sweeper attachment 
brush for loader 

1 5 foot broom Cleaning of paved on-site 
roads 

Portable Litter Screens 4 or more 10 feet by 10 feet Active face litter control 
Road Grader or 
Maintainer 1 Size varies Grading of access roads, 

soil spreading 
Bucket Loader 1 25 cubic yards Earth moving 
Submersible Leachate 
Pumps 1 per sump  Transfer of leachate from 

sumps  
Electronic liquid level 
indicators 1 per sump  Monitor leachate level in 

sumps 

 



  

Appendix 1E 
Engineer’s Appointment 







  

Appendix 1F 
Application Fee Documentation 
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Section 2.1 
EXISTING CONDITIONS 

30 TAC §330.61(a) 

2.1.1 Existing Conditions Overview 
The Landfill is located on approximately 347 acres in rural El Paso County, Texas and 
serves the greater City of El Paso area.  The Landfill was originally permitted in 1976, 
with subsequent permitting to 327 acres in 1984.  This MPA includes the addition of 
19.4 acres to include the site entrance facilities within the permitted boundary.  The 
development of the Landfill generally followed the progression of a sand and gravel 
quarry in that location. 

The following summarizes the Landfill’s permitting timeline from the TCEQ and its 
predecessors: Texas Natural Resource Conservation Commission (TNRCC) and the 
Texas Department of Health (TDH). 
 1976:  Original MSW Permit 729 issued by TDH. 
 1984:  Permit amendment completed to expand acreage from 25 acres to 327 acres.  

MSW Permit 729A was issued by TDH. 
 1995:  Alternative liner design approved. 
 2002:  Site Development Plan (SDP) permit modification completed. 
 2004:  Closure and post-closure care cost estimates updated. 
 2006:  Site Operating Plan (SOP) updated to comply with current regulations. 
 2009: Landfill Gas Collection and Control System (GCCS) permit modification 

completed. 
 2009:  Groundwater Sampling and Analysis Plan permit modification completed. 

The Landfill serves the MSW disposal needs of the City of El Paso area.  This 
represents a metropolitan population of 620,456, according to 2009 projections from 
the United States Census Bureau.  The Landfill also accepts waste from neighboring 
communities in El Paso County, Texas and from Doña Ana County, New Mexico. 

As discussed in Section 1.1.2 – Supplementary Technical Report, the City plans to 
return the Landfill to active status and begin accepting MSW in 2014.  To account for 
the expected increase in waste, the City developed a vertical expansion of the existing 
Landfill from 4,125 feet MSL to 4,305 feet MSL to meet their solid waste disposal 
needs. 

2.1.2 Permits and Authorizations 
The following Table 2.1-1 summarizes the existing permits and authorizations for the 
Landfill. 
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Table 2.1-1 
Current McCombs Landfill Permits and Authorizations 

Permit Type Permit Number 
TCEQ Texas Pollutant Discharge Elimination 
System (TPDES) Stormwater Permit 

TXR05L795 

TCEQ Air New Source Permit 81742 
TCEQ Subchapter U: Standard Air Permit 1749 
TCEQ Wastewater General Permit 2E0000049 

2.1.3 Site-Specific Conditions 
In accordance with 30 TAC §330.61(a), a detailed discussion of the site-specific 
special conditions at the Landfill is included throughout Part II of this MPA 
application.  Items discussed in Section 2.4 through Section 2.10 include the impact on 
the surrounding area, transportation, general geology and soils, groundwater and 
surface water, abandoned oil and water wells, floodplains and wetlands, and 
endangered or threatened species. 

There are no existing site-specific conditions that require special design considerations 
or possible mitigation of conditions.   
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Section 2.2 
WASTE ACCEPTANCE PLAN 

30 TAC §330.61(b) 

2.2.1 Sources and Characteristics of Waste 
The majority of the waste that will be accepted by the  Landfill will be classified as 
MSW (defined in 30 TAC §330.3(88)).  MSW accepted in the lined portion of the 
Landfill will be typically generated from household, residential, commercial, 
institutional, municipal, manufacturing, industrial, recreational, and construction-
demolition sources.   

The Landfill also intends to accept construction and demolition (C&D) waste on top of 
the existing unlined landfill that will consist of (Class 3 like) inert wastes.  More 
specifically, C&D waste will consist of (but is not limited to): 

 Rock/stone; 

 Concrete; 

 Uncontaminated soil; 

 Masonry (brick, stucco and plaster); 

 Siding (vinyl, masonite, aluminum, and steel); 

 Duct work; 

 Plumbing fixtures; 

 Ceramic items; 

 Conduit and pipes; 

 Glass; 

 Inert Plastics; 

 Molded fiberglass; 

 Rubber;  

 Metal;  

 Vinyl flooring; and 

 Similar materials that are not readily decomposable. 

The Landfill will also accept several types of special wastes as described in the 
Special Waste Acceptance Plan included in Part IV – Site Operating Plan.  Acceptable 
special wastes include Class II industrial waste and municipal commercial waste such 
as treated medical waste, processed grease/grit trap waste, dead animals, 
slaughterhouse wastes, and petroleum-product or crude oil contaminated soil.  The 
Landfill also intends to accept regulated asbestos containing material (RACM) as 
described in Section 4.9.22.  
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As per 30 TAC §330.15, the Landfill will not accept hazardous wastes for disposal.  
These hazardous wastes include lead acid storage batteries, do-it-yourself motor 
vehicle oil, used oil filters, whole used or scrap tires, refrigerators, freezers, air 
conditioners, and other items containing chlorinated fluorocarbons (CFCs), bulk or 
non-containerized liquid waste, regulated hazardous waste as defined in 30 TAC 
§330.3, polychlorinated biphenyl (PCB) wastes, and radioactive materials. 

Specific information regarding the movement of these wastes through the Landfill is 
discussed in Section 3.2.2.   

2.2.2 Projected Waste Acceptance Rates 
The Landfill will serve the communities, businesses and institutions in and around the 
City of El Paso, Texas.  The facility ceased regular solid waste disposal activities in 
2005 and has only received minimal waste from storm events and street cleanings in 
the past 5 years.  This amounted to approximately 3,785 Tons in FY 2010. 

The Landfill will continue accepting only minimal waste from 2011 through 2013.  
Based on research of the current waste stream and conversations with City staff,  
SAIC estimates that the Landfill may receive approximately 497,309 tons per year 
(TPY) starting in 2014.  In general, this acceptance rate will likely increase over the 
life of the Landfill due to an expected increase in the population served, but may vary 
due to conditions in the solid waste market.   

The estimated maximum annual waste acceptance rate for the Landfill projected for 
five years is summarized in Table 2.2-1. 

Table 2.2-1 
Estimated Maximum Annual Waste Acceptance 

(FY 2011 to FY 2015) 

FY Estimated Maximum Waste Acceptance Rate (Tons) 
2011 3,000 
2012 3,000 
2013 3,000 
2014 497,309 
2015 507,255 

Once the vertical expansion is approved, the Landfill will have a remaining disposal 
capacity of approximately 62,532,764 cubic yards (CY) of soil and waste.  This will 
allow the Landfill to have adequate capacity through approximately 2059, assuming 
that the City’s Clint Landfill undergoes closure in the year 2030 and all of the City’s 
MSW disposal needs are met by the McCombs Landfill. 

2.2.3 Population Equivalent 
According to 30 TAC §330.3, the population equivalent is defined as the hypothetical 
population that would generate an amount of solid waste equivalent to that actually 
being managed based on a generation rate of five pounds per capita per day and 
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applied to situations involving solid waste not necessarily generated by individuals.  It 
is assumed, for the purpose of this section, that the average volume per ton of waste 
entering a municipal solid waste disposal facility is three cubic yards.  The projected 
population equivalent for the Landfill is calculated in Table 2.2-2. 

Table 2.2-2 
Projected Population Equivalent for McCombs Landfill 

 2012 2020 2030 2040 
Waste Accepted (ton/yr) 3,000 560,050 1,517,107 1,849,345 
Waste Accepted (ton/day)1 8.219 1,534 4,156 5,067 
Waste Accepted (lb/day)2 16,438 3,068,767 8,312,915 10,133,397 
Population Equivalent3 3,288 613,753 1,662,583 2,026,679 

1. Assumes waste generation 365 days per year. 
2. Assumes 2,000 lb per ton. 
3. Assumes per capita generation rate of 5 pounds as per 30 TAC §330.3. 
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Section 2.3 
MAPS 

30 TAC §330.61(c - g) 

2.3.1 General Location Maps  
As required by 30 TAC §330.61(c), general location maps have been provided in 
Appendix 2A - Maps.  These maps have been provided in addition to those required 
by 30 TAC §330.59(c) relating to contents in Part I of the application and present 
information on the general character of the surrounding land. The required information 
per 30 TAC §330.61(c) and the information location within the report is summarized 
below: 

“1) the prevailing wind direction with a wind rose;”  

The wind rose provided from TCEQ is shown on Drawing P1-3 (Appendix 1A).  The 
wind rose period of record is from 1984 to 1992.  The wind rose frequency of 
occurrence of winds is plotted in the sixteen points of the compass, with a maximum 
of six wind speed classes for each direction. 

“2) all known water wells within 500 feet of the proposed permit boundary 
with the state well numbering system designation for Water Development 
Board "located wells";”  

Known water wells within 500-feet are provided in Section 2.4.2. 

“3) all structures and inhabitable buildings within 500 feet of the proposed 
facility;”  

Three buildings were identified within 500-feet of the facility boundary.  These 
buildings include the CEMEX Quarry office and scale house and site trailers.   

“4) schools, licensed day-care facilities, churches, hospitals, cemeteries, 
ponds, lakes, and residential, commercial, and recreational areas within one 
mile of the facility;”  

Drawing P2-3 provides a land use map for the Landfill within one mile of the facility.  
Residential, commercial, and recreational areas are shown within this boundary.  
Table 2.4B-1 also provides a breakdown of the areas within the one mile radius by 
land use.  Additionally, as stated, there are no schools, licensed day-care facilities, 
churches, hospitals, cemeteries or lakes within one mile of the Landfill.  One man-
made pond was identified approximately 1,800-feet east of the facility.  The pond is 
part of the CEMEX quarry area for stormwater control and is dry most of the year.  It 
should also be noted that due to ongoing quarry operations, the size, number, and 
location of man-made ponds may vary at different times during mining operations. 

“5) the location and surface type of all roads within one mile of the facility 
that will normally be used by the owner or operator for entering or leaving the 
facility;” 
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The three main roads to be used by the facility (McCombs St, Stan Roberts Sr. Ave, 
and State Line Drive; locations shown on P2-1) are two-lane asphalt paved roads. 

“ 6) latitudes and longitudes;”  

The latitudes and longitudes of the facility are provided on Drawings P2-1 and P2-2. 

“7) area streams;”  

There were not any streams identified within a 1-mile radius of the facility. 

“8) airports within six miles of the facility;”  

Airport locations within the vicinity of the facility are provided in Drawing P2-4. 

“9) the property boundary of the facility;”  

The property boundary is shown on several drawings included in Appendix 2A. 

“10) drainage, pipeline, and utility easements within or adjacent to the 
facility;”  

Facility easements are provided on Drawing P2-7 and are also discussed in Section 
4.9.6. 

“11) facility access control features; and”  

Access to the Landfill is restricted by an existing barbed wire fence located along the 
perimeter of the facility as well as a locking gate at the facility entrance as depicted on 
Drawing P2-7.0 and as described in Section 3.2.1.   

“12) archaeological sites, historical sites, and sites with exceptional aesthetic 
qualities adjacent to the facility.” 

As stated in Appendix 2B – Land Use Analysis, Page 2B-3, no archaeologically 
significant sites, historical sites, or locations of exceptional aesthetic quality were 
located within one-mile of the Landfill.   

2.3.2 Facility Layout Maps 
Facility layout maps have been provided in Appendix 2A - Maps, as per the 
requirements set forth in 30 TAC §330.61(d).  These maps have been prepared to 
show the outline of the landfill units, general locations of the main interior facility 
roadways, locations of monitoring wells, locations of buildings, fencing, natural 
windbreaks, site entrance roads, and a delineation of the landfill sectors including 
sequencing of excavation and filling activities. 

Existing earthen berms along the western and northern boundaries of the Landfill 
provide a method of visual screening for the facility. 

2.3.3 General Topographic Map 
Consistent with the regulations set forth in 30 TAC §330.61(e), United States 
Geologic Survey (USGS) 7 ½ minute quadrangle sheets for El Paso County have been 
provided to show the topography of the site.  This general topographic map is 
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provided in Appendix 2A – Maps and is shown at a scale of one inch equals 2,000 
feet. 

2.3.4 Aerial Photograph 
A series of aerial photographs have been provided in Appendix 2A – Maps as 
Drawings P2-5 and P2-6.  Drawing P2-5 is from an aerial survey completed in 
February 2011 by Cooper Aerial Surveys Company.  This aerial survey was utilized to 
determine the existing topography at the site.  Drawing P2-6 has been provided from 
Google Earth to meet the requirements set forth in 30 TAC §330.61(f).  This aerial 
photograph has a scale of approximately 1,050 feet equals one inch and shows the area 
within a one mile radius of the Landfill.  This Google Earth image is based on source 
data from the Texas Ortho Imagery Program and the United States Department of 
Agriculture (USDA) from April 1, 2008 to June 13, 2010. 

2.3.5 Land Use Map 
As per the requirements in 30 TAC §330.61(g), a land use map has been provided in  
Appendix 2A – Maps.  This map has been prepared using county-provided parcel data 
from El Paso County, Texas and Doña Ana County, New Mexico to depict land uses 
within one mile of the Landfill.  A detailed written examination of this parcel data can 
be found in Appendix 2B – Land Use Analysis.   
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Section 2.4 
IMPACT ON SURROUNDING AREA  

30 TAC 330.61(h) 

2.4.1 Impact on Surrounding Area 
As per the requirements set forth in 30 TAC §330.61(h), an evaluation of the impact 
on the surrounding area was completed for the Landfill.  A detailed land-use analysis 
is included as Appendix 2B – Land Use Analysis.  This analysis includes information 
on zoning for the area within two miles of the property, the character of the 
surrounding land within one mile of the property, growth trends within five miles of 
the property, and the proximity of residences and other places of interest within one 
mile of the facility.   

2.4.2 Wells Within 500 Feet of Landfill 
Consistent with 30 TAC §330.61(c)(2), Drawing P2-23 - Land Use Map of Appendix 
2B includes all known water wells within 500 feet of the Landfill.  The location, 
identification and use of each of the water wells is summarized below in Table 2.4-1.  
As can be seen in this table, four wells are located within the specified radius, none of 
which are used for domestic supply. 

Table 2.4-1 
Known Water Wells within 500 Feet of Landfill 

Well Number1 Well Use Latitude Longitude 
4905309 Unused 32.00083 -106.410 
4905314 Industrial Use 31.99028 -106.408 
4905315 Industrial Use 31.99055 -106.408 
4905325 Not Classified 31.99972 -106.409 
1. Well number is designated by the Texas Water Development Board state numbering system. 

To comply with the regulations in 30 TAC §330.61(h)(5), a search of the Texas 
Railroad Commission (TRRC) oil and gas well database was conducted in February 
2011.  This search did not identify any oil and gas wells within the property boundary 
or within 500 feet of the Landfill.   
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Section 2.5 
TRANSPORTATION REPORT  

30 TAC §330.61(i) 

2.5.1 Overview 
Consistent with the requirements set forth in 30 TAC §330.61(i), a Traffic Impact 
Analysis (TIA) was conducted by the City’s Department of Transportation for the area 
immediately surrounding the Landfill.  This TIA is included as Appendix 2C – 
Transportation Study and provides data on: 
 The availability and adequacy of access roads for the site; 
 Volume of vehicular traffic on access roads within one mile of the facility, both 

existing and expected, during the life of the facility; and 
 The expected traffic volume to be generated by the facility on the access roads 

within one mile of the facility. 

Documentation of coordination between the City and Edgar E. Fino from the Texas 
Department of Transportation (TxDOT) concerning the future roadway improvements 
and traffic and location restrictions is provided in Appendix 2C – Transportation 
Report.   

2.5.2 Airport Safety 
Pursuant to 30 TAC §330.61(i)(5), an evaluation of the facility was completed in 
accordance with 30 TAC §330.545(a).  The identified airports within the general 
vicinity of the Landfill are provided in Appendix 2A – Maps.  The Biggs Army 
Airfield was identified as being located approximately 9 miles from the Landfill and 
the El Paso International Airport was identified as being located approximately 11 
miles from the Landfill.  Additionally, correspondence was submitted to the Federal 
Aviation Administration to ensure that the Landfill is not: 

1. Located within 10,000 feet of any airport runway end used by turbojet aircraft; 

2. Within 5,000 feet of any airport runway end used by only piston-type aircraft;  

3. Within a six mile radius of any small general service airport runway end used by 
turbojet or piston-type aircraft; or 

4. Within a five mile radius of any large general public commercial airport runway 
end used by turbojet or piston-type aircraft. 

Documentation of this correspondence is also provided in Appendix 2C. 
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Section 2.8 
ABANDONED OIL AND WATER WELLS  

30 TAC §330.61(m) 

2.8.1 Abandoned Water Wells 
No known abandoned water wells exist within the permit boundary of the Landfill.  
Existing water wells are identified on the Land Use Map located in Appendix 2A – 
Maps and a description of each well is noted in Section 2.4.2. 

If an abandoned water well is indentified, the City shall provide the executive director 
with a written certification that all such wells have been capped, plugged, and closed 
in accordance with all applicable rules and regulations of the commission or other 
state agency.  This certification will be provided to the TCEQ within 30 days after the 
well has been properly plugged.  If necessary, a permit modification will be submitted 
to the executive director if the identification of an abandoned water well affects the 
liner installation plan. 

2.8.2 Abandoned Oil Wells 
No abandoned crude oil or natural gas wells, or other wells associated with the mineral 
recover that are under the jurisdiction of the TRRC were found within the permit 
boundary at the Landfill.  As noted in Section 2.4.2, a search of the TRRC oil and gas 
well database conducted in February of 2011 did not identify any existing oil or gas 
wells within the Landfill boundary or within 500 feet of the Landfill. 

If an abandoned oil well is identified, the City shall provide the executive director with 
a written certification that all such wells have been properly capped, plugged, and 
closed in accordance with all applicable rules and regulations of the TRRC.  This 
certification will be provided to the TCEQ within 30 days after the well has been 
properly plugged. 
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Section 2.9 
FLOODPLAINS AND WETLANDS STATEMENT  

30 TAC §330.61(m) 

A floodplain restrictions and wetlands restrictions report was completed in June of 
1994 by SHB AGRA Earth and Environmental (SHB) and is provided for reference in 
Appendix 3K, Attachment 4.  Information from that report has been included in this 
statement to meet the requirements of 30 TAC §330.61(m). 

2.9.1 Floodplains 
According to 40 CFR §258.11, 30 TAC §330.307 and §330.547, “owners or operators 
of new MSWLF units, existing MSWLF units, and lateral expansions located in 100-
year floodplains must demonstrate that the unit will not restrict the flow of the 100-
year flood, reduce the temporary water storage capacity of the floodplain, or results in 
washout of solid waste so as to pose a hazard to human health and the environment.” 

As shown in the Federal Emergency Management Agency (FEMA) Flood Insurance 
Rate Map (FIRM) provided in Appendix 2E – Floodplains and Wetlands 
Documentation, a portion of the landfill is located within the 100-year floodplain.  No 
waste disposal activities will occur in the section of the property lying within the 100-
year floodplain.  Instead, existing Retention Pond A has been designed to cover the 
area affected by the 100-year floodplain.  Refer to Section 3.3 – Facility Surface 
Water Drainage Report for further details concerning the effects of the 100-year 
floodplain and the design of the stormwater detention ponds. 

2.9.2 Wetlands 
According to 30 TAC §330.553, new MSW landfill units, lateral expansions, and 
material recovery operations from a landfill shall not be located in wetlands, unless the 
owner or operator makes specific demonstrations to show that the landfill will not 
cause environmental harm.   

Based on a 1982 map prepared by T.E. Dohl, the Landfill is not located in area 
designated as a wetland.  This map is included in Attachment 2E – Floodplains and 
Wetlands Documentation.   
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Section 2.10 
ENDANGERED SPECIES STATEMENT 

30 TAC §330.61(n) 

To meet the requirements of 30 TAC §330.61(n) and 30 TAC §330.551, a letter dated 
August 13, 1982 from the United States Fish and Wildlife Service (USFWS) has been 
included in Appendix 2F – Endangered Species Documentation.  This letter was 
previously included in both the 1984 and 2002 permit amendment application 
submittals.  Additionally, current correspondence between the Texas Parks and 
Wildlife Department (TPWD) and the U.S. Fish and Wildlife Service is also provided 
in Appendix 2F. 

According to the 1982 USFWS letter, the American Peregrine Falcon may use the 
project site as a feeding area or pass through the area during migration.  According to 
the information provided on the USFWS website, the American Peregrine Falcon was 
delisted from the federal endangered species list on August 25, 1999.  However, the 
American Peregrine Falcon remains a State of Texas protected species.  A copy of the 
USFWS species profile is also provided in Appendix 2F – Endangered Species 
Documentation.   

As indicated in the USFWS letter, it is unlikely that the Landfill will have any effect 
on this species.  However, if the American Peregrine Falcon were to be observed 
within the permitted landfill area, the employees will be instructed to follow the steps 
listed below: 

1. Avoid contact with the bird; 

2. Temporarily halt or move site operations to an area away from the bird’s location 
to prevent disrupting the bird’s activities while feeding or passing by the site; 

3. Wait until the bird abandons the site on its own will; and 

4. Resume normal site operations once the bird has taken flight. 

In addition, Landfill personnel will be trained regarding the bird’s physical 
characteristics and appearance in order to be able to identify it at once and with 
certainty during operations.  This training will prevent unnecessary and unwarranted 
disruptions of site activities due to the presence of birds that may look similar to the 
American Peregrine Falcon. 

According to the 2012 TPWD response letter, the following species have been listed 
as threatened or endangered under the Endangered Species Act (ESA) and have the 
potential to occur in El Paso County: 

 Least Tern – Listed 08/28/1985 

 Northern Aplomado Falcon – Listed 02/25/1986 

 Mexican Spotted Owl – Listed 03/16/1993 

 Southwestern Willow Flycatcher – Listed 02/27/1995 
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The following are state-listed threatened species that could potentially occur in the 
area: 

 Texas Horned Lizard 

 Mountain Short-Horned Lizard 

The following are state-listed species of concern that could potentially occur in the 
area: 

 Western Burrowing Owl 

 Desert Night-Blooming Cereus 

Further information regarding these species, their suitable habitats, and avoidance 
procedures are included in Appendix 2F.  

 



11/22/2011  

Section 2.11 
TEXAS HISTORICAL COMMISSION REVIEW  

30 TAC §330.61(o) 

As required by 30 TAC §330.61(o), a letter was submitted to the Texas Historical 
Commission to document compliance with the Natural Resources Code, Chapter 191, 
Texas Antiquities Code.  This letter and the Texas Historical Commission response 
can be found in Appendix 2G – Texas Historical Commission Documentation.   
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Section 2.12 
COUNCIL OF GOVERNMENTS AND CITY REVIEW  

30 TAC §330.61(p) 

2.12.1 Rio Grande Council of Governments 
As per 30 TAC §330.61(p), Parts I and II of the permit amendment application were 
submitted for review to the Rio Grande Council of Governments (RGCOG) to 
determine compliance with the regional solid waste management plan.  
Documentation of coordination with RGCOG is provided in Appendix 2H – RGCOG 
Review. 

2.12.2 City of El Paso 
Because the City owns and operates the Landfill, this permit amendment application 
has been prepared to meet the City’s solid waste needs and comply with the City’s 
long-term solid waste management plan.   
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Appendix 2B 
Land Use Analysis  

30 TAC §330.61(h)(1 - 4) 

2B.1 Introduction 
The following land use analysis was prepared to evaluate the area surrounding the 
Landfill property.  This study examines the zoning within two miles of the property, 
the character of the surrounding land within one mile of the property, growth trends 
within five miles of the property, and the proximity of residences and other places of 
interest within one mile of the property.  The results are summarized in the following 
sections. 

2B.2 Zoning 
The Landfill is located within the City limits approximately 10 miles northwest of 
downtown, and lies within 500 feet of the Texas-New Mexico border as shown in 
Drawing P2-24 – Zoning Map.  The City and the adjacent Doña Ana County, New 
Mexico provide zoning ordinances that control the land use within the area. 

In Texas, the land surrounding the Landfill is predominately zoned for light or heavy 
industrial use or as a ranch or farm district.  In New Mexico, the surrounding land is 
zoned as a Performance District (PD) in Doña Ana County.  According to the Doña 
Ana County Land Use Regulations and Zoning Ordinance, the purpose of zoning a 
region as a PD is to allow flexibility for land use activities in the rural areas of the 
County by acting as a mixed use zone. 

2B.3 Character of Surrounding Land 
The land surrounding the Landfill is predominately owned by the City within the State 
of Texas, and is undeveloped or for rural residential use within the State of New 
Mexico, as shown in Drawing P2-21 through Drawing P2-23.  The following Table 
2.4B-1 provides a detailed breakdown of the land use within a one-mile radius of the 
Landfill. 
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Table 2.4B-1 
Land Use Within One Mile of McCombs Landfill 

Land Use Area (Acres) Area (Percent of Total) 
City of El Paso 2,133.01 51.57% 
Undeveloped 973.10 23.53% 
Industrial 617.02 14.92% 
Residential 233.78 5.65% 
No Classified Activity 100.03 2.42% 
Right-of-Way/Utility 58.89 1.42% 
Mixed Use 14.55 0.35% 
Commercial 5.86 0.14% 
Total 4,136.24 100.00% 

As shown in Table 2.4B-1, 51.57 percent of the land within a one-mile radius of the 
Landfill is owned by the City of El Paso and 23.53 percent of land is undeveloped.  
Residential housing accounts for approximately 5.65 percent of the land within a one-
mile radius of the Landfill.   

No schools, licensed day-care facilities, churches, hospitals, cemeteries, or lakes were 
identified through visual survey or parcel records within one mile of the Landfill.  One 
man-made pond was identified approximately 1,800-feet east of the facility.  The pond 
is part of the CEMEX quarry area for stormwater control and is dry most of the year.  
It should also be noted that due to ongoing quarry operations, the size, number, and 
location of man-made ponds may vary at different times during mining operations. 

2B.4 Growth Trends 
Visual comparison of the two sets of Census tracts revealed that three of the 2000 
Census have been divided for the 2010 Census.  To make a valid comparison between 
each 2000 tract and the corresponding area of the 2010 tracts, Table 2.4B-2 was 
created.  Table 2.4B-2 shows the tracts and population from the 2000 and 2010 
Censuses.  Some 2000 Census tracts in the five mile radius surrounding the Landfill 
were divided for the 2010 Census.  In these cases, population totals for the 2010 tracts 
were summed to reflect an area equivalent to the 2000 Census tract. 
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Table 2.4B-2 
Growth Trends Within Five Miles of McCombs Landfill 

2000 Census 2010 Census Total 2010 
Population Percent Change 

Tract Population Tract Population 
1.06 5,266 1.06 6,081 6,081 15.47 
1.07 6,033 1.07 5,087 5,087 -3.75 
1.08 2,844 1.08 2,505 2,505 -13.14 

2.03 7,122 
2.07 4,761 

8,190 14.99 
2.08 3,429 

9.00 8,705 
9.01 3,167 

13,108 50.58 
9.02 9,941 

18.02 5,807 18.02 6,354 6,354 9.42 
18.04 6,117 18.04 6,965 6,965 13.86 
101.01 1,384 101.01 3,673 3,673 165.39 

102.06 7,795 
102.1 5,902 

14,445 85.31 102.11 2,930 
102.12 5,613 

102.07 2,266 102.07 4,803 4,803 111.96 

As can be seen from Table 2.4B-2, several tracts had significant growth from 2000 to 
2010.  These high-growth tracts are located southeast of the landfill and are mostly 
owned by the City of El Paso or zoned for mixed use as shown on the Land Use Map 
included as Drawing P2-23.  The high growth for these tracts can be attributed to the 
construction of two neighborhoods approximately 2.5 to 3 miles away, respectively.  

According to the United States Census Bureau, El Paso County experienced a growth 
rate of approximately 10.5 percent between 2000 and 20091 and Dona Ana County 
experienced a growth rate of approximately 18.2 percent between 2000 and 2009.  A 
majority of the population growth rates summarized in Table 2.4B-2 follow these 
trends. 

2B.5 Proximity to Residences and Other Uses 
Based on the visual survey conducted on November 10th, 2010, and from parcel data 
received from Doña Ana County, New Mexico, there are approximately 185 single 
family residences and mobile homes within a one-mile radius of the Landfill.  The 
residence closest to filling activities is estimated to be 1,500 feet from the property 
boundary, and 1,550 feet from the waste limit. 

SAIC did not identify any schools, licensed day care centers, churches, hospitals, 
cemeteries, lakes, streams, archaeologically significant sites, historic sites, or locations 
of exceptional aesthetic quality within one-mile of the Landfill based on the visual 
survey and parcel records.  One man-made pond was identified approximately 1,800-
feet east of the facility.  The pond is part of the CEMEX quarry area for stormwater 

                                                 
1 Most recent data available from the United States Census Bureau is for 2009. 
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control and is dry most of the year.  It should also be noted that due to ongoing quarry 
operations, the size, number, and location of man-made ponds may vary at different 
times during mining operations. 

2B.6 Conclusions 
As can be seen from Table 2.4B-1, approximately 90 percent of the land surrounding 
the Landfill is either owned by the City, undeveloped or used for industrial purposes.  
Less than 6 percent of the land within one mile is used for residential use.   

Most of the area surrounding the landfill experienced growth similar to the El Paso 
County and Dona Ana County growth rates.  Some areas experienced higher 
population growth rates due to the construction of neighborhoods within 3 miles of the 
Landfill.  However, it is unlikely that these same growth rates will continue in the 
future. 
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Introduction 

 

This Analysis was prepared for the proposed landfill, located immediately east of 

McCombs between State Line and Stan Roberts. The purpose of the study is to analyze 

the traffic and transportation impacts of the proposed development on adjacent road 

network.  

 

Study Area 
Figure 1 shows the project site and the surrounding area. McCombs is a two lane 

undivided roadway which provides north/south travel within the study area. State Line 

and Stan Roberts are two lane undivided roadways which provides east/west travel. 

 

 
Figure 1. Study Area 
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Methodology 

 
For this study, the following milestone years were analyzed: 

 

• Existing (2010) 

• Future traffic conditions in the build out year (2011) 

• Future traffic conditions 10 year after build out (2021) 

• Future traffic conditions end of life of the landfill (2040) 

 

 

Data Collection 
 
The surrounding roadway network adjacent to the land fill site was analyzed to establish 

baseline traffic flow.   

 

For this traffic impact study, AM, PM, and ADT volumes are needed to evaluate the 

roadway capacity analyses. Roadway Tube Counts were taken at various segments in the 

study area. Figure 2 also shows the existing weekday AM\PM, and 24-hour ADT 

volumes. 

 

 
Figure 2: Existing AM\PM and ADT roadway count volumes (2010) 
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Background Growth 
In order to obtain future year background traffic, a growth rate was applied to the existing 

(2010) traffic volumes to account for ambient growth in traffic. The growth rate was 

derived from the El Paso MPO model. 

 

Trip Generation and Distribution 
 

Site generated traffic 
Site generated traffic was determined based on the information provided by The City of 

El Paso’s Environmental Services department. The trip generation for the Site is shown in 

Table 1.  

 

 ADT 

  2011 2040 

City Trash  80 96 

Commercial Trash 100 120 

Employees 30 36 

Public 100 120 

Table 1: Site trip generation 

 

Trip distribution 
Distribution of site traffic onto the street system was based on the existing traffic 

patterns. Multiplying the site generated trips by the percentage distribution provides the 

projected trip assignments to the road network. 

 

Traffic Operations Analysis 

 

Analysis Methodology 
 

The TransBorder 2035 Metropolitan Transportation Plan (MTP) examines projects based 

on the volume to capacity ratio (V/C) which was then defined in terms of level of 

mobility (LOM). Table 2 shows the definition of LOM rankings based on V/C.  

 

Table 2- LOM criteria 
Level of 
Mobility V/C Ratio 

Tolerable <0.85 

Moderate >=0.85 <1.0 

Serious >=1.0<1.25 

Severe >=1.25 
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2010 Existing Traffic Conditions 
 

The existing traffic conditions are shown below. All roadway segments operate at a 

“Tolerable” LOM. 

 

2010 Existing       

Daily AM PM 

Road Segment V V/C LOM V V/C LOM V V/C LOM 

1 5475 0.46 Tolerable 418 0.35 Tolerable 493 0.41 Tolerable 

2 7710 0.64 Tolerable 569 0.47 Tolerable 669 0.56 Tolerable 

3 7297 0.61 Tolerable 501 0.42 Tolerable 645 0.54 Tolerable 

4 7905 0.66 Tolerable 579 0.48 Tolerable 652 0.54 Tolerable 

5 3113 0.26 Tolerable 235 0.20 Tolerable 262 0.22 Tolerable 

6 2565 0.21 Tolerable 136 0.11 Tolerable 112 0.09 Tolerable 

7 748 0.06 Tolerable 47 0.04 Tolerable 45 0.04 Tolerable 

 

2011 Full Site Build-Out No Build 
 

It is anticipated that the landfill will be at full build-out in 2011. One year of growth in 

background traffic results in minor increases in V/C ratio. 

 

2011 Background No build       

Daily AM PM 

Road Segment V V/C LOM V V/C LOM V V/C LOM 

1 5519 0.46 Tolerable 421 0.35 Tolerable 497 0.41 Tolerable 

2 7848 0.65 Tolerable 579 0.48 Tolerable 681 0.57 Tolerable 

3 7428 0.62 Tolerable 510 0.42 Tolerable 657 0.55 Tolerable 

4 7988 0.67 Tolerable 585 0.49 Tolerable 659 0.55 Tolerable 

5 3228 0.27 Tolerable 244 0.20 Tolerable 272 0.23 Tolerable 

6 2601 0.22 Tolerable 138 0.11 Tolerable 114 0.09 Tolerable 

7 800 0.07 Tolerable 50 0.04 Tolerable 48 0.04 Tolerable 

 

2011 Full Site Build-Out Plus Site Traffic Conditions 

 
With the addition of the opening day site-generated traffic to the 2011 background traffic, 

V/C ratio at the roadway segments tend to increase slightly as show below. 

2011 Background + Site       

Daily AM PM 

Road Segment V V/C LOM V V/C LOM V V/C LOM 

1 5627 0.47 Tolerable 433 0.36 Tolerable 509 0.42 Tolerable 

2 7884 0.66 Tolerable 579 0.48 Tolerable 681 0.57 Tolerable 

3 7752 0.65 Tolerable 510 0.42 Tolerable 657 0.55 Tolerable 

4 8416 0.70 Tolerable 628 0.52 Tolerable 702 0.59 Tolerable 

5 3269 0.27 Tolerable 248 0.21 Tolerable 276 0.23 Tolerable 

6 2634 0.22 Tolerable 140 0.12 Tolerable 115 0.10 Tolerable 

7 810 0.07 Tolerable 51 0.04 Tolerable 49 0.04 Tolerable 
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2021 Background Traffic Conditions No Build 
 

An additional ten years of growth in the background traffic results in significant increases 

in the V/C ratio when compared to 2011, as shown below. 

 

2021 Background No build       

Daily AM PM 

Road Segment V V/C LOM V V/C LOM V V/C LOM 

1 5975 0.50 Tolerable 456 0.38 Tolerable 538 0.45 Tolerable 

2 9378 0.78 Tolerable 692 0.58 Tolerable 814 0.68 Tolerable 

3 8872 0.74 Tolerable 609 0.51 Tolerable 784 0.65 Tolerable 

4 8871 0.74 Tolerable 650 0.54 Tolerable 732 0.61 Tolerable 

5 4644 0.39 Tolerable 351 0.29 Tolerable 391 0.33 Tolerable 

6 2987 0.25 Tolerable 158 0.13 Tolerable 130 0.11 Tolerable 

7 1567 0.13 Tolerable 98 0.08 Tolerable 94 0.08 Tolerable 

 

2021 Background Traffic Conditions Plus Site Traffic 
 

With the addition of the site-generated traffic to the 2021 background traffic, the V/C 

ratio is approaching “Moderate” LOM for segments 2, 3, and 4. 

 

2021 Background + Site       

Daily AM PM 

Road Segment V V/C LOM V V/C LOM V V/C LOM 

1 6083 0.51 Tolerable 467 0.39 Tolerable 550 0.46 Tolerable 

2 9414 0.78 Tolerable 708 0.59 Tolerable 830 0.69 Tolerable 

3 9196 0.77 Tolerable 671 0.56 Tolerable 846 0.71 Tolerable 

4 9298 0.77 Tolerable 693 0.58 Tolerable 775 0.65 Tolerable 

5 4685 0.39 Tolerable 355 0.30 Tolerable 395 0.33 Tolerable 

6 3020 0.25 Tolerable 161 0.13 Tolerable 132 0.11 Tolerable 

7 1577 0.13 Tolerable 99 0.08 Tolerable 95 0.08 Tolerable 

 

2040 Background Traffic Conditions No Build 

 

By 2040, segment 2 and 3 is at a “Moderate” LOM for the PM peak hour, and “Serious” 

LOM for the daily traffic. Segment 4 is at a “Moderate” LOM for the daily traffic. 

 

2040 Background No build       

Daily AM PM 

Road Segment V V/C LOM V V/C LOM V V/C LOM 

1 6948 0.58 Tolerable 530 0.44 Tolerable 626 0.52 Tolerable 

2 13151 1.10 Serious 971 0.81 Tolerable 1141 0.95 Moderate 

3 12433 1.04 Serious 854 0.71 Tolerable 1099 0.92 Moderate 

4 10824 0.90 Moderate 793 0.66 Tolerable 893 0.74 Tolerable 

5 9265 0.77 Tolerable 699 0.58 Tolerable 780 0.65 Tolerable 

6 3885 0.32 Tolerable 206 0.17 Tolerable 170 0.14 Tolerable 

7 5624 0.47 Tolerable 353 0.29 Tolerable 338 0.28 Tolerable 
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2040 Background Traffic Conditions Plus Site Traffic 
 

The addition of the site build-out traffic increases the V/C ratio, but does not result in 

changes to the LOM rankings. As seen in the following table, the site generated traffic 

slightly increases the V/C ratio. The roadway links which are projected to reach the 

“Moderate” or “Serious” LOM are a result of the continuing background traffic growth. 

 

2040 Background + Site       

Daily AM PM 

Road Segment V V/C LOM V V/C LOM V V/C LOM 

1 7078 0.59 Tolerable 544 0.45 Tolerable 640 0.53 Tolerable 

2 13330 1.11 Serious 989 0.82 Tolerable 1161 0.97 Moderate 

3 13177 1.10 Serious 928 0.77 Tolerable 1173 0.98 Moderate 

4 11338 0.94 Moderate 844 0.70 Tolerable 945 0.79 Tolerable 

5 9314 0.78 Tolerable 705 0.59 Tolerable 785 0.65 Tolerable 

6 3926 0.33 Tolerable 209 0.17 Tolerable 172 0.14 Tolerable 

7 5636 0.47 Tolerable 354 0.30 Tolerable 339 0.28 Tolerable 

 

 

2040 MTP Background Traffic Conditions Plus Site Traffic 
McCombs (segment 1, 2, 3, and 4) is indicated on the MTP as an eight lane super arterial.  

The following table shows the LOM with the recommended transportation improvements 

on McCombs. 

 

2040 MTP Background + Site       

Daily AM PM 

Road Segment V V/C LOM V V/C LOM V V/C LOM 

1 7078 0.15 Tolerable 544 0.11 Tolerable 640 0.13 Tolerable 

2 13330 0.28 Tolerable 989 0.21 Tolerable 1161 0.24 Tolerable 

3 13177 0.27 Tolerable 928 0.19 Tolerable 1173 0.24 Tolerable 

4 11338 0.24 Tolerable 844 0.18 Tolerable 945 0.20 Tolerable 

5 9314 0.78 Tolerable 705 0.59 Tolerable 785 0.65 Tolerable 

6 3926 0.33 Tolerable 209 0.17 Tolerable 172 0.14 Tolerable 

7 5636 0.47 Tolerable 354 0.30 Tolerable 339 0.28 Tolerable 

 

Conclusions: 

 

The segment on McCombs between State Line and Stan Roberts is projected to reach 

“Serious” LOM approaching the end of life year 2040 as a result of the continuing 

background traffic growth. With the addition of traffic from the proposed site, the V/C 

ratio increases slightly, but does not result in changes to the LOM rankings.  

 

If the recommended improvements on McCombs are implemented according to the MTP, 

then all roadway segments operate at a “Tolerable” LOM. 
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Shull, Stacey C.

From: Greggerson, Vernon L. [GreggersonVL@elpasotexas.gov]
Sent: Monday, February 28, 2011 9:22 AM
To: Shull, Stacey C.
Cc: Benitez, Cristian A.; Rodriguez-Hefner, Elda
Subject: FW: McCombs Landfill
Attachments: McCombs Landfill.pdf; Edgar Fino.vcf

Here are the comments from TxDOT 
 

From: Rodriguez-Hefner, Elda  
Sent: Thursday, January 20, 2011 8:14 AM 
To: Greggerson, Vernon L. 
Subject: FW: McCombs Landfill 
 
Here is the report, and the response from TxDoT. I believe this meets the requirement under the 330 rules that apply to 
the impact study.  
 

From: Do, Anthony T.  
Sent: Wednesday, January 19, 2011 5:09 PM 
To: Rodriguez-Hefner, Elda 
Subject: FW: McCombs Landfill 
 
Here is the reply from TxDot. Please let me know if you need anything further. 
 
 

From: Edgar Fino [mailto:Edgar.Fino@txdot.gov]  
Sent: Wednesday, January 19, 2011 2:44 PM 
To: Do, Anthony T. 
Cc: Gus Sanchez; Omar Madrid 
Subject: Fwd: McCombs Landfill 
 
TxDOT does not have comments to your TIA.  FM 2529 (McCombs) does not extend from Stan Roberts to State Line.  
FM 2529 (McCombs) continues/turns left at Stan Roberts and ends at FM 3255 (MLK).  
  
Edgar E. Fino, P.E. 
Transportation Engineer Supervisor 
TxDOT-El Paso District 
Phone: (915) 790-4306 
Fax: (915) 790-4368 
 
 
>>> "Do, Anthony T." <DoAT@elpasotexas.gov> 01/12/11 9:25 AM >>> 
Edgar,  
 
Our environmental services department is looking to open a land fill on McCombs and Stan Roberts. Attached is a 
roadway capacity analysis for the surrounding roadway as part of their permit amendment for your review.  
 
Please let me know if you have any comments or need further information.  
Thank you for your assistance. 
 



2

 
Anthony Do 
Department of Transportation 
City of El Paso, TX 
(915) 621‐6758 
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TPDES Multi-Sector General Permit 







  

Appendix 2E 
Floodplains and Wetlands Documentation 











  

Appendix 2F 
Endangered Species Documentation 
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DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

50 CFR Part 17

RIN 1018–AF04

Endangered and Threatened Wildlife
and Plants; Final Rule To Remove the
American Peregrine Falcon From the
Federal List of Endangered and
Threatened Wildlife, and To Remove
the Similarity of Appearance Provision
for Free-Flying Peregrines in the
Conterminous United States

AGENCY: Fish and Wildlife Service,
Interior.
ACTION: Final rule.

SUMMARY: We, the U.S. Fish and
Wildlife Service (Service), have
determined that the American peregrine
falcon (Falco peregrinus anatum) is no
longer an endangered or threatened
species pursuant to the Endangered
Species Act of 1973, as amended (Act).
This determination is based on available
data indicating that this subspecies has
recovered following restrictions on
organochlorine pesticides in the United
States and Canada, and following the
implementation of successful
management activities. This action will
remove the American peregrine falcon
(Falco peregrinus anatum) throughout
its range as an endangered species from
the Federal List of Endangered and
Threatened Wildlife, thereby removing
all protections provided by the Act. It
also will remove the designation of
‘‘endangered due to similarity of
appearance’’ for any free-flying
peregrine falcons within the 48
conterminous United States. It will not
affect protection provided to this
species by the Migratory Bird Treaty Act
(MBTA), the Convention on
International Trade in Endangered
Species of Wild Fauna and Flora
(CITES), or state laws and regulations,
nor will it affect the endangered listing
status of the Eurasian peregrine falcon
(Falco peregrinus peregrinus) under the
Act.
EFFECTIVE DATE: August 25, 1999.
ADDRESSES: The administrative file for
this rule is available for inspection, by
appointment, during normal business
hours at the U.S. Fish and Wildlife
Service, Ventura Fish and Wildlife
Office, 2493 Portola Road, Suite B,
Ventura, California 93003 (telephone
(805) 644–1766/facsimile 805/644–
3958).
FOR FURTHER INFORMATION CONTACT:
Robert Mesta at the above address for
further information on the removal of

the peregrine falcon from the
endangered species list.
SUPPLEMENTARY INFORMATION:

Background
The peregrine falcon (Falco

peregrinus) is a medium-sized raptor
weighing approximately 1,000 grams (36
ounces) and having a wing span of 112
centimeters (44 inches). The adult
peregrine falcon has a dark gray back
and crown, dark bars or streaks on a
pale chest and abdomen, and heavy
malar (cheek) stripes on the face.
Immature falcons are buff-colored in
front and have dark brown backs; adults
are white or buff in front and bluish-
gray on their backs. Peregrines prey
almost entirely on other birds, and
occasionally on bats, caught in midair
(Hickey and Anderson 1969).

The peregrine falcon has an almost
worldwide distribution, with three
subspecies recognized in North America
(Brown and Amadon 1968). The Peale’s
falcon (F. p. pealei) is a year-round
resident of the northwest Pacific coast
from northern Washington through
British Columbia to the Aleutian
Islands. The Arctic peregrine falcon (F.
p. tundrius) nests in the tundra of
Alaska, Canada, and Greenland, and is
typically a long-distance migrant,
wintering as far south as South America.
The American peregrine falcon (F. p.
anatum) occurs throughout much of
North America from the subarctic boreal
forests of Alaska and Canada south to
Mexico. The American peregrine falcon
nests from central Alaska, central Yukon
Territory, and northern Alberta and
Saskatchewan, east to the Maritimes and
south (excluding coastal areas north of
the Columbia River in Washington and
British Columbia) throughout western
Canada and the United States to Baja
California, Sonora, and the highlands of
central Mexico (48 FR 8799). American
peregrine falcons that nest in subarctic
areas generally winter in South
America, while those that nest at lower
latitudes exhibit variable migratory
behavior; some are nonmigratory (Yates
et al. 1988).

Since the early 1970s, efforts to
reestablish peregrine falcons in the
eastern and midwestern United States
have successfully returned this species
to areas from which it was extirpated
(See ‘‘Eastern United States’’ under
‘‘Peregrine Falcon Recovery’’). Peregrine
falcons are now found nesting in all
States within their historical range east
of the 100th meridian, except for Rhode
Island, West Virginia, and Arkansas.

Peregrine falcons declined
precipitously in North America
following World War II (Kiff 1988).
Research implicated organochlorine

pesticides, mainly 1,1,1-trichloro-2,2-
bis(p-chlorophenyl)-ethane (DDT),
applied in the United States and Canada
during this same period, as causing the
decline (for a review, see Risebrough
and Peakall 1988). Use of these
chemicals peaked in the 1950s and early
1960s and continued through the early
1970s. Organochlorines and their
metabolites, including DDT and its
principal metabolite DDE (1,1-dichloro-
2,2-bis(p-chlorophenyl)-ethylene),
aldrin, dieldrin, and others, are stable,
persistent compounds that are stored in
the fatty tissues of animals ingesting
contaminated food (Fyfe et al. 1988).

Organochlorines can affect peregrine
falcons either by causing direct
mortality or by adversely affecting
reproduction. Because mortality in wild
birds is difficult to study, the effect of
organochlorines on mortality is not as
well known as the effects on
reproduction. Organochlorines can
adversely affect reproduction by causing
egg breakage, addling, hatching failure,
and abnormal reproductive behavior by
the parent birds (Risebrough and Peakall
1988). DDE prevents normal calcium
deposition during eggshell formation,
resulting in thin-shelled eggs that are
susceptible to breakage during
incubation. In general, populations
laying eggs with shells that averaged
more than 17 percent thinner than pre-
DDT eggs had such high rates of
reproductive failure that the number of
peregrine falcon pairs declined (Peakall
and Kiff 1988).

During the period of DDT use in
North America, eggshell thinning and
nesting failures were widespread in
peregrine falcons, and in some areas,
successful reproduction virtually ceased
(Hickey and Anderson 1969). As a
result, there was a slow but drastic
decline in the number of peregrine
falcons in many areas of North America.
The degree of exposure to these
pesticides varied among regions, and
peregrine falcon numbers in more
contaminated areas suffered greater
declines. Peregrine falcons that nested
outside of agricultural and forested
areas where DDT was heavily used were
affected less, although some of these
individuals were still exposed to DDT
when wintering in areas of pesticide
use. Presumably all peregrine falcon
individuals have eaten some migratory
prey containing organochlorines (for
reviews, see Hickey and Anderson 1969;
Kiff 1988; Peakall and Kiff 1988).

Peregrine falcons nesting in the
agricultural and forested areas east of
the Mississippi River in the United
States and in eastern Canada south of
the boreal forest were the most heavily
contaminated and were essentially
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extirpated by the mid-1960s (Berger et
al. 1969). Peregrine falcons in the Great
Plains states east of the Rocky
Mountains and south of the boreal forest
in Canada and the United States were
also extirpated in the DDT-era (Cade
1975; Enderson et al. 1995). No active
eyries (nests) were found in surveys of
133 formerly used peregrine falcon
eyries in the latter part of the 1964
nesting season in the eastern United
States and the Maritime Provinces in
Canada (Berger et al. 1969). By 1975,
there were only three peregrine falcon
pairs in Alberta, and no other peregrine
falcon pairs were found south of
latitude 60 degrees North and east of the
Rocky Mountains in Canada (Erickson et
al. 1988).

West of the 100th meridian, peregrine
falcons were significantly reduced; only
33 percent of historical nest sites in the
Rocky Mountains were still occupied by
1965 (Enderson 1969). The peregrine
falcon disappeared as a breeding species
from southern California, and major
declines also occurred in other parts of
the western United States and in much
of southern Canada and the Northwest
Territories (Kiff 1988). In contrast,
peregrine falcons in most areas of the
Pacific coast of Alaska remained fairly
stable during this period, due to their
lower exposure to organochlorine
pesticides. The exact degree of local
declines in much of western North
America remains somewhat speculative
due to a lack of accurate pre-pesticide
era census data. For example, in the
southwestern United States and
mainland Mexico, peregrine falcons
were not censused until after the
beginning of the use of organochlorines
(Kiff 1988).

Previous Federal Actions
Population declines due to negative

impacts of DDT and its metabolites on
peregrine falcon reproduction and
survival led us to list two of the three
North American subspecies, the Arctic
peregrine falcon and the American
peregrine falcon, as endangered in 1970
under the Endangered Species
Conservation Act of 1969 (Public Law
91–135, 83 Stat. 275). Arctic and
American peregrine falcons were
included in the United States’ list of
endangered foreign species on June 2,
1970 (35 FR 8491) under the
Endangered Species Conservation Act of
1969, and the native list of endangered
species on October 13, 1970 (35 FR
16047). Upon passage of the Endangered
Species Act of 1973, as amended (Act)
(16 U.S.C. 1531 et seq.), the native and
foreign species lists were combined into
a single list of endangered and
threatened species. Both the American

and Arctic peregrine falcon subspecies
were listed as endangered throughout
their respective ranges. The Peale’s
peregrine falcon was not listed because
it was reproducing at near normal levels
with only traces of DDT.

On March 1, 1983, we published a
proposed rule to (1) reclassify the Arctic
peregrine falcon from endangered to
threatened; (2) clarify the status of the
American peregrine falcon (Falco
peregrinus anatum) in some areas of its
range; and (3) designate all free-flying
peregrine falcons in the 48
conterminous United States as
endangered under the similarity of
appearance provisions of section 4(e) of
the Act (48 FR 8796). A final rule was
published on March 20, 1984 (49 FR
10520). Pursuant to the similarity of
appearance provisions, species that are
not considered to be endangered or
threatened are treated as such for the
purpose of providing protection to a
species that is biologically endangered
or threatened.

On June 12, 1991, we announced in
the Federal Register a Notice of Status
Review of American and Arctic
peregrines (56 FR 26969). The Arctic
peregrine was removed as a threatened
species from the Federal List of
Endangered and Threatened Wildlife on
October 5, 1994 (59 FR 50796) but was
still regulated under the Act in the
lower 48 United States due to the
similarity of appearance provision for
all Falco peregrinus peregrine falcons.
The similarity of appearance provision
was maintained because the American
peregrine falcon was still listed as
endangered.

We published an Advanced Notice of
a Proposal to Remove the American
Peregrine Falcon from the Federal List
of Endangered and Threatened Wildlife
on June 30, 1995 (60 FR 34406). This
was based on data indicating this
subspecies was recovered following
restrictions on the use of organochlorine
pesticides in the United States and
Canada and because of successful
management activities, including the
reintroduction of captive-bred and
relocated wild hatchling peregrine
falcons. Current data provides
additional support for recovery of all
North American peregrine falcons,
including the American peregrine falcon
subspecies. We published a proposed
rule to remove the peregrine falcon in
North America from the Federal List of
Endangered and Threatened Wildlife on
August 26, 1998, based on continuing
data indicating this species was
recovered (63 FR 45446).

The processing of this final rule
conforms with our listing priority
guidance published on May 8, 1998 (63

FR 25502). This guidance clarifies the
order in which we will process
rulemakings, giving highest priority to
handling emergency situations (Tier 1)
and second highest priority (Tier 2) to
resolving the listing status of
outstanding proposed listings, resolving
the conservation status of candidate
species, processing administrative
findings on petitions to add species to
the lists or reclassify species from
threatened to endangered status, and
delisting or reclassifying actions. The
lowest priority actions, processing
critical habitat designations, are in Tier
3. Processing of this final rule is a Tier
2 action.

Peregrine Falcon Recovery
Section 4(f) of the Act directs us to

develop and implement recovery plans
for listed species. In some cases, we
appoint experts to recovery teams to
assist in the writing of recovery plans.
Between 1974 and 1975 we formed
recovery teams consisting of Service,
State, and other experts. In cooperation
with us, these recovery teams produced
four regional recovery plans: three for
the American peregrine falcon (Alaska,
Rocky Mountains/Southwest United
States, and the Pacific Coast of the
United States), and one for the peregrine
falcon in the eastern United States.
Although no United States recovery
plans established recovery criteria for
peregrine falcons nesting outside of the
United States, the Canadian Wildlife
Service published an Anatum Peregrine
Falcon Recovery Plan (Erickson et al.
1988) establishing recovery criteria for
American peregrine falcons in Canada.
Recovery plans for peregrine falcons
called for captive rearing and release of
birds in several areas of North America.
In the eastern United States, where
peregrine falcons were extirpated, the
initial recovery objective was to
reestablish peregrine falcons through
the release of offspring from a variety of
wild stocks being held in captivity by
falconers. The first experimental
releases of captive-produced young
occurred in 1974 and 1975 in the United
States. Since then, approximately 6,000
falcons were released throughout its
historic range in North America. These
releases helped to re-establish breeding
pairs in areas where the species was
extirpated, and accelerated the recovery
of the species.

Later, reintroduction was also
pursued in eastern Canada using only F.
p. anatum breeding stock from the
boreal regions of the subspecies’ range.
All peregrine falcons released to
augment wild populations in western
North America west of the 100th
meridian, where small numbers of
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American peregrines survived the
pesticide era, were derived from
western anatum stock (Enderson et al.
1995).

The most significant factor in the
recovery of the peregrine falcon was the
restriction placed on the use of
organochlorine pesticides. Use of DDT
was banned in Canada in 1970 and in
the United States in 1972 (37 FR 13369).
Restrictions that controlled the use of
aldrin and dieldrin were imposed in the
United States in 1974 (39 FR 37246).
Since implementation of these
restrictions, residues of the pesticides
have significantly decreased in many
regions where they were formerly used.
Consequently, reproductive rates in
most surviving peregrine falcon
populations in North America
improved, and numbers began to
increase (Kiff 1988; Enderson et al.
1995).

In Alaska and northwest Canada,
American peregrine falcon populations
were locally depressed, but enough
individuals survived the pesticide era to
allow populations to expand without
the need for release of captive-bred
falcons. Likewise, in the southwestern
United States, very few captive-bred
birds were released, and populations
recovered naturally following
restrictions on the use of organochlorine
pesticides. In southwest Canada, the
northern Rocky Mountain States, and
the Pacific Coast States, however, local
populations were greatly depressed or
extirpated, and over 3,400 young
American peregrine falcons were
released to promote recovery in those
areas (Enderson et al. 1995).

American peregrine falcon population
growth was noted in Alaska in the late
1970s (Ambrose et al. 1988b), and, by
1980, population growth was found in
many other areas (Enderson et al. 1995).
The rate of increase varied among
regions of North America, undoubtedly
influenced by variation in patterns of
pesticide use, potential differences in
the rate of pesticide degradation, and
the degree to which local populations
had declined. Populations in some
portions of the range of American
peregrine falcons, such as Alaska,
northwest Canada, and southwestern
United States, reached densities several
years ago that suggested recovery was
approaching completion (Ambrose et al.
1988b; Mossop 1988; Geoff Holroyd,
Canadian Wildlife Service, in litt. 1993;
Enderson et al. 1995). Residual
organochlorine pesticide contamination
continues to affect eggshells in some
areas, such as portions of coastal
California (Jarman 1994) and western
Texas (Bonnie McKinney, Texas Parks
and Wildlife Department, pers. comm.

1997), but these effects are localized.
Despite these localized effects and the
variation in the rate of increase among
regions, local populations throughout
North America have increased in size,
and positive trends in nearly all areas
suggest that an extensive recovery of
American peregrine falcons has taken
place.

Recovery Status
To aid in assessing peregrine falcon

recovery, the current status was
compared to specific recovery plan
objectives for American peregrine
falcons in (1) Alaska, (2) Canada, (3) the
Pacific Coast, (4) the Rocky Mountains
and the Southwest, and for the
peregrine falcon in, and (5) the eastern
United States. The current status of the
subspecies in Mexico is discussed
below, although no recovery plan or
recovery objectives are established for
Mexico.

Alaska
The Peregrine Falcon Recovery Plan,

Alaska Population (Alaska Recovery
Plan) (U.S. Fish and Wildlife Service
1982a) includes both Arctic and
American peregrine falcons nesting in
Alaska. The following discussion relates
only to provisions regarding the
American peregrine falcon, as the Arctic
peregrine falcon was delisted on
October 5, 1994 (59 FR 50796).

The Alaska Recovery Plan established
recovery objectives based on four
measurements for assessing the status of
American peregrine falcons including
population size, reproductive
performance, pesticide residues in eggs,
and eggshell thickness. The recovery
objectives included:

(1) 28 nesting pairs in 2 specified
study areas (16 in upper Yukon and 12
in upper Tanana);

(2) An average of 1.8 young per
territorial pair;

(3) Average organochlorine
concentration in eggs of less than 5 parts
per million (ppm) (wet weight basis
DDE); and

(4) Eggshells no more than 10 percent
thinner than pre-DDT era eggshells.
The Alaska Recovery Plan suggested
that these objectives be maintained in
the specified study areas for 5 years
before reclassifying from endangered to
threatened status, and remain constant
or improve for an additional 5 years
before delisting.

Surveys were conducted in the upper
Yukon and Tanana Rivers, for which
historical population data were
available, using consistent methodology
from 1973 to the present so trends
would be discernable. Surveys
conducted between 1966 and 1998

along the upper Yukon River
demonstrated increases in the number
of occupied nesting territories from a
low of 11 known pairs in 1973 to 46
pairs in 1998 (Ambrose et al. 1988b;
Robert Ambrose, U.S. Fish and Wildlife
Service, in litt. 1997a, 1999). Similarly,
along the upper Tanana River, the
number of occupied nesting territories
increased from 2 in 1975 to 33 in 1998
(R. Ambrose, in litt. 1997a; 1999). The
recovery objective of 28 occupied
nesting territories in the two study areas
was first achieved (post-DDT) in 1988,
with 23 nesting territories on the Yukon
River and 12 on the Tanana River. The
number has increased steadily since that
time to the current level of 79 occupied
nesting territories in 1998, with 46 pairs
on the Yukon River and 33 pairs on the
Tanana River (R. Ambrose, in litt. 1999).
Thus, the recovery objective of 28
occupied nesting territories was
achieved and surpassed for 10 years. A
minimum of 301 breeding pairs of
American peregrine falcons currently
nest in Alaska.

Productivity measured along the
upper Yukon and Tanana Rivers fell to
a low of about 1.0 young per territorial
pair per year (yg/pr) in the late 1960s,
but began to increase in the mid-1970s.
By 1982, productivity exceeded the
objective of 1.8 yg/pr, and varied
between 1.6 and 3.0 yg/pr in the years
since. Between 1994 and 1998,
productivity averaged 2.0 yg/pr (sample
size (N) = 362 nests/pairs). Overall,
between 1982 and 1998, the Yukon
River study area averaged 1.79 yg/pr,
and the Tanana River study area
averaged 1.85 yg/pr (R. Ambrose, in litt.
1999). It is expected that there are yearly
variations in productivity, which most
wildlife species experience. However,
average productivity for the peregrine
falcon was constant or improving, thus
meeting the goal of at least 1.8 yg/pr
over the last 10 years as recommended
by the Alaska Recovery Plan.

Mean concentrations of DDE in
peregrine falcon eggs in excess of 15–20
ppm are associated with nesting failure,
whereas productivity is usually
sufficient to maintain population size if
residues average less than this
concentration (Peakall et al. 1975, as
cited in Peakall and Kiff 1988; Newton
et al. 1989). In Alaska, average DDE
residues in American peregrine falcons
averaged 12.2 ppm from 1979 through
1984, 5.8 ppm from 1988 through 1991,
and 3.5 ppm from 1993 through 1995 (R.
Ambrose, in litt. 1997b). Current data
suggest that the concentrations of less
than 5 ppm DDE residue levels in
peregrine falcon eggs have improved in
the last 10 years (R. Ambrose in litt.
1997b). As a result of lowered DDE
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concentrations, there was consistent
population growth during that time.

In Alaska, eggshells were as much as
20–22 percent thinner than pre-DDT era
shells in the mid-1960s (Cade et al.
1988). By the early 1980s, shells were
about 14 percent thinner than before the
DDT era (Ambrose et al. 1988a).
Eggshells averaged 13.0 percent thinner
from 1979 through 1984, 13.1 percent
thinner from 1988 through 1991, and
12.1 percent thinner from 1993 through
1995 (R. Ambrose, in litt. 1997b). The
average thickness of pre-DDT American
peregrine falcon eggs from Alaska is not
precisely known, so current estimates of
thinning could be inaccurate. While
average eggshell thinning has not yet
reached the level of 10 percent or less
of the pre-DDT era, it has improved over
the last 10 years. Also, reproduction was
sufficient to allow consistent population
growth since the late 1970s, and
productivity has, on average, exceeded
its stated recovery objective for 17 years.

In summary, based on the most
current information (1998 survey and
early 1990s contamination data), we
conclude that goals underlying all four
objectives were met or exceeded. On
average, the number of pairs occupying
nesting territories in the two study areas
and productivity exceeded the recovery
objectives for the past 17 years. Neither
DDE residues in eggs nor eggshell
thinning has prevented a dramatic
population growth since the late 1970s.

Canada
The 1988 Anatum Peregrine Falcon

Recovery Plan for Canada (Canadian
Recovery Plan) (Erickson et al. 1988)
categorized the historical range of the
American peregrine falcon throughout
Canada into three regions, which
include the Western Mountains, Interior
Plains, and the Eastern Seaboard and
Great Lakes. These regions were
subdivided into nine zones on the basis
of historical population levels, habitat,
political boundaries, and restoration
needs. The zones are (1) Maritime, (2)
Great Lakes, (3) Prairies, (4) Mackenzie
River Valley, (5) Northern Mountains,
(6) Southern Mountains, (7) Eastern
Mackenzie Watershed, (8) Western
Canadian Shield, and the (9) Eastern
Canadian Shield. Coastal British
Columbia was excluded from
consideration in the Canadian Recovery
Plan because that area is occupied by
F.p. pealei.

The goal of the Canadian Recovery
Plan was to increase the wild American
peregrine falcon population in Canada
so the subspecies is no longer
considered endangered or threatened by
the Committee on the Status of
Endangered Wildlife in Canada. The

proposed objectives were (1) to establish
by 1992 a minimum of 10 territorial
American peregrine falcon pairs in each
of Zones 1 to 6, and (2) to establish by
1997, in each of 5 of these 6 zones, a
minimum of 10 pairs naturally fledging
15 (1.5 yg/pr) or more young annually,
measured as a 5-year average beginning
in 1993. No recovery objectives were
established for Zones 7, 8, and 9. The
Canadian Recovery Plan did not contain
separate objectives for reclassification of
the subspecies in Canada from its
current endangered status to threatened.

Starting in 1990, the Canadian
Wildlife Service has coordinated and
published a national range-wide
peregrine falcon population survey once
every 5 years. The results of the 1995
national population survey were used in
the following status summary of the
American peregrine falcon in Canada
(Ursula Banasch, Canadian Wildlife
Service, in litt. 1997).

There were 98 known nest sites in
Zones 1 and 2 (southern Ontario and
Quebec, northern Great Lakes, Bay of
Fundy and Labrador), and surveys
located 64 pairs. There were 98 known
nest sites in Zone 3 (Manitoba,
Saskatchewan and Alberta), and surveys
located 41 pairs. There were 117 known
nest sites in Zone 4 (eastern N.W.
Territories), and surveys located 83
pairs. There were 125 known nest sites
in Zone 5 (Yukon), and surveys located
113 pairs. There were 50 known nest
sites in Zone 6 (Interior British
Columbia), and surveys located 18 pairs.
The total known number of pairs for all
six zones in 1995 was 319, with
minimum objectives achieved for every
recovery zone.

The only comprehensive range-wide
productivity surveys available to us
were the national population surveys
coordinated by the Canadian Wildlife
Service in 1990 and 1995 (U. Banasch,
in litt. 1997; Holroyd and Banasch
1996). Surveys conducted in the
intervening years were not nationally
coordinated, and therefore not
complete. Thus, we used the combined
average annual productivity data
collected in the 1990 and 1995 surveys
to address this recovery objective.

In Zones 1 and 2, average productivity
was 1.7 yg/pr (N=104 nests). In Zone 3,
average productivity was 1.5 yg/pr
(N=55). In Zone 4, average productivity
was 2.0 yg/pr (N=171). In Zone 5,
average productivity was 1.8 yg/pr
(N=626). No productivity data were
available for Zone 6. The 2-year average
annual productivity for the Canadian
population of American peregrine
falcons was 1.8 yg/pr.

Although the Canadian Recovery Plan
did not identify recovery objectives for

pesticide residue or eggshell thinning
levels, 205 eggs and 62 samples from 28
specimens of peregrine falcons were
collected in Canada between 1965 and
1987 to assess organochlorine residue
concentrations. In all three subspecies
(F.p. anatum, F.p. tundrius, F.p. pealei),
the proportion of specimens having
residue concentrations above
established critical values
(concentration at which egg failure
occurs, which varies among
organochlorine contaminants) had
decreased and was inversely correlated
with improvements in the reproductive
success of the population (Peakall et al.
1990).

In summary, the Canadian Recovery
Plan identified two objectives to
determine recovery for the American
peregrine falcon population in Canada.
Based on current available information,
both objectives were met. The total
number of pairs for all six zones in 1995
was 319, with minimum objectives
achieved for every recovery zone. This
count exceeds the total recovery
objective of 60 pairs by 259 pairs. The
average annual productivity data for
1990 and 1995 either met or exceeded
objectives in five of the six zones with
an average annual productivity of 1.8
yg/pr for the American peregrine falcon
population in Canada.

Pacific Coast

To reclassify the American peregrine
falcon from endangered to threatened,
the Pacific Coast Recovery Plan (Pacific
Population Plan) (U.S. Fish and Wildlife
Service 1982b) recommended that 122
pairs be established in a specified
distribution spanning California,
Washington, Oregon, and Nevada. The
distribution goals were based on 22
management units distributed
throughout the historic range of the
Pacific Coast peregrine falcon
population. For each management unit,
the population must achieve a specified
minimum number of active pairs before
downlisting can be considered. The
Pacific Population Plan also
recommended that with attainment of
185 wild, self-sustaining pairs
(California 120, Oregon 30, Washington
30, and Nevada 5 pairs) and an average
productivity of 1.5 yg/pr for a 5-year
period, the subspecies could be
considered for delisting. Since this final
rule addresses the delisting of the
peregrine falcon, only the latter two
objectives are discussed in this section.
The Pacific Population Plan defined a
‘‘self-sustaining’’ population as one
whose natural productivity without
human management is equal to or
greater than its mortality.
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By 1976, no American peregrine
falcons were found at 14 historical nest
sites in Washington, and Oregon had
also lost most of its peregrine falcons. In
addition, only 1 or 2 pairs remained on
the California coast, with no more than
10 nest sites known to be occupied in
the entire State (Cade 1994). A steadily
increasing number of American
peregrine falcon pairs breeding in
Washington, Oregon, and Nevada was
indicated by surveys from 1991 through
1998. Known pairs in Washington
increased from 17 to 45, in Oregon from
23 to 51, and in Nevada from 3 to 6
(Gary Herron, Nevada Division of
Wildlife, pers. comm. 1997; Martin
Nugent, Oregon Department of Fish and
Wildlife, in litt. 1999; David Anderson,
Washington Department of Fish and
Game, in litt. 1997). The number of
American peregrine falcons in
California increased from an estimated
low of 5 to 10 breeding pairs in the early
1970s (Herman 1971), to a minimum of
167 occupied sites in 1998 (Janet
Linthicum, Santa Cruz Predatory Bird
Research Group, in litt. 1999). The
increase in California was concurrent
with the restriction of DDT and
management that included the release of
over 750 American peregrine falcons,
including captive-reared and relocated
wild hatchlings, through 1997 (Walton
1997). Recovery of American peregrine
falcons in some areas of California,
however, was impeded by continuing
elevated DDT levels (Jarman 1994;
Walton 1997).

The recovery of the peregrine falcon
could be the result of a lower than
expected first-year mortality of released
birds from the augmentation program,
which accelerated the growth of the
Pacific population (Brian Walton, Santa
Cruz Predatory Bird Research Group,
pers. comm. 1997). As a result, intensive
human management has essentially
ended, and the release of captive-bred
American peregrine falcons was
suspended in Nevada in 1989, in
California in 1992 (although the
relocation of wild hatchlings continues),
and in Oregon and Washington in 1995.
Based on available information, the first
recovery objective was met; a minimum
known population of 270 pairs exceeds
the delisting goal of 185 by 85 pairs.
Also, the distribution goals for the
Pacific Coast population was met in all
four States. Surveys conducted from
1991 through 1998 demonstrate a
steadily increasing number of American
peregrine falcon pairs, indicating that
natural productivity is greater than
mortality in this recovery region.

Productivity measured in Washington
between 1993 and 1998 ranged from 1.3
to 1.8 yg/pr, with an average of 1.5 yg/

pr (N=204) (D. Anderson, in litt. 1999).
In Oregon, productivity between 1993
and 1998 ranged from 0.8 to 1.9 yg/pr,
with an average of 1.3 yg/pr (N=178) (M.
Nugent, in litt. 1997; David Peterson,
U.S. Fish and Wildlife Service, in litt.
1999). Between 1993 and 1998,
productivity in California ranged from
1.4 to 1.7 yg/pr (N=523), with an
average of 1.6 yg/pr (J. Linthicum in litt.
1999). No productivity data were
available for Nevada.

Productivity, an important measure of
population health, can be difficult to
determine in wide-ranging species
nesting in remote landscapes that are
often difficult to access. However,
available data indicate that the average
productivity from 1993 through 1998 in
Washington, Oregon and California was
1.5 yg/pr (D. Anderson, in litt. 1999; M.
Nugent, in litt. 1997; David Peterson,
U.S. Fish and Wildlife Service, in litt.
1999; J. Linthicum in litt. 1999).
Therefore, we consider this objective to
be met.

The Pacific Population Plan did not
identify recovery objectives for pesticide
residue or eggshell thinning levels.
However, organochlorine residues and
eggshell thinning were measured in
California starting in the early 1970s.
Jarman (1994) reported DDE
concentrations in 105 peregrine eggs
collected from California from 1987 to
1992, and 11 eggs from Oregon from
1990 through 1993. Data collected in
nine study regions in California (Jarman
1994) indicated the highest
concentrations of DDE were found in
California eggs from the Channel Islands
and mid-coast with 21 and 13 ppm,
respectively. The southern coast and
San Francisco regions had the lowest
concentrations of 5.5 and 4.3 ppm,
respectively. The DDE concentrations in
eggs collected along the coast of
California (between San Francisco Bay
and 34° N) did not decrease between
1969 and 1992 (Jarman 1994). Eggs from
Oregon contained DDE levels of 10 ppm.

Eggshells from coastal California
continued to show thinning. In northern
and central coastal California, eggshells
collected between 1975 and 1995
averaged 17.7 and 19.1 percent thinner
than pre-DDT era, respectively (J.
Linthicum, in litt. 1996). In northern
interior California, where 104 of the 186
sites were active at least once from
1975–1993, eggshells averaged 15.6
percent thinner than pre-DDT era shells
(J. Linthicum, in litt. 1996). Eggshells
collected on the Channel Islands off the
southern coast of California in 1992–
1995 averaged 19.4 percent thinner than
those collected in California prior to
1947 (J. Linthicum, in litt. 1996). In
montane California, the average was 15

percent thinner than normal, and in the
southern interior (coastal mountains)
the average was 17.9 percent thinner
than normal (J. Linthicum, in litt. 1996).
Urban pairs experienced eggshell
thinning averaging 8.7 percent in the
San Francisco area and 10.9 percent in
the Los Angeles/Orange County area. A
summary of 633 clutch mean
measurements representing 1,237
samples of one or more eggshells
collected between 1975 and 1995 from
the historical range of the American
peregrine falcon in California averaged
16.1 percent thinner (J. Linthicum, in
litt. 1996). However, current
reproduction indicates an expanding
population in most areas despite high
organochlorine residue concentrations
and associated eggshell thinning in
some areas of the Pacific population.

Rocky Mountain/Southwest
The American Peregrine Falcon Rocky

Mountain/Southwest Population
Recovery Plan (U.S. Fish and Wildlife
Service 1984) established three
objectives for delisting, including (1)
increasing the Falco peregrinus anatum
population in the Rocky Mountain/
Southwest region to a minimum of 183
breeding pairs and the following
distribution: Arizona (46), Colorado
(31), Idaho (17), Montana (20), Nebraska
(1), New Mexico (23), North Dakota (1),
South Dakota (1), Texas (8), Utah (21),
and Wyoming (14); (2) sustaining a long-
term average production of 1.25 yg/pr
without manipulation by 1995; and (3)
observing eggshell thinning of no more
than 10 percent from the pre-DDT era
for a 5-year span.

The prairie States of North Dakota,
South Dakota, Nebraska, Kansas, and
Oklahoma contain little peregrine falcon
habitat, and historical data are
incomplete. No recovery goals for a
specific number of peregrine falcon
pairs were set for Kansas or Oklahoma;
nesting peregrine falcons are not known
from Oklahoma. Currently, South
Dakota, Nebraska and Kansas each have
one peregrine falcon pair (Mark Martell,
The Raptor Center, pers. comm. 1998;
Tordoff et al. 1997); no peregrine falcon
pairs are currently known to occur in
North Dakota or Oklahoma.

The Rocky Mountain/Southwest
population of the American peregrine
falcon has made a profound comeback
since the late 1970s when surveys
showed no occupied nest sites in Idaho,
Montana, or Wyoming and few pairs in
Colorado, New Mexico, and the
Colorado Plateau, including parts of
southern Utah and Arizona (Cade 1994).
Surveys conducted from 1991 through
1998 indicated that the number of
American peregrine falcon pairs in the
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Rocky Mountain/Southwest population
is steadily increasing. In 1991, this
population supported 367 known pairs;
in 1998 the number of pairs increased
to 535 (Robert Mesta, U.S. Fish and
Wildlife Service, in litt. 1999). Surveys
conducted from 1992 through 1998
showed that, with the exception of
North Dakota, all States within the
Rocky Mountain/Southwest population
have met or exceeded their specific
delisting goals for breeding pairs.

The current minimum known number
of peregrine falcon pairs for each State
include Arizona 159, Colorado 89, Idaho
17, Montana 18, Nebraska 1, New
Mexico 32, North Dakota 0, South
Dakota 1, Texas 11, Utah 164, Wyoming
42, and Kansas 1 (Greg Beatty, Arizona
Game and Fish Department, in litt. 1997;
James Enderson, Western Peregrine
Falcon Recovery Team, pers. comm.
1999; Dennis Flath, Montana
Department of Fish and Parks, in litt.
1999; Frank Howe, Utah Division of
Wildlife Resources, in litt. 1999; Levine
et al. 1998; McKinney 1994; B.
McKinney, pers. comm. 1999; Robert
Oakleaf, Wyoming Game and Fish
Department, in litt. 1999; Sator O.
Williams III, New Mexico Department of
Game and Fish, in litt. 1999). The
current Rocky Mountain/Southwest
population is 535, which surpasses the
objective of 183 by 352 pairs.

In Arizona , productivity from 1989
through 1997 ranged from 0.9 to 1.8
yg/yr, with an average productivity of
1.1 yg/pr (N=294). Recent average
productivity (1994–1997) is 0.9 yg/pr
(N=194) (Ward and Siemens 1995; G.
Beatty, in litt. 1997).

In 1973, 1974, and 1975, productivity
in Colorado was 0.2 (N=11), 1.9 (N=8),
and 0.7 yg/pr (N=8), respectively,
reflecting the irregular and generally
poor productivity typical of the 1970s
(Platt and Enderson 1988). Long term
productivity measured in Colorado from
1985 through 1998 ranged from 1.2 to
1.9 yg/pr, with an average of 1.6 yg/pr
(N=753) (Gerry Craig, Colorado Division
of Wildlife, in litt. 1999; J.H. Enderson,
pers. comm. 1999). Recent productivity
from 1994 through 1998, averaged 1.6
yg/pr (N=395) (G. Craig, in litt. 1999).

In Idaho, productivity recorded from
1989 through 1998 ranged from 0 to 2.5
yg/pr, with an average of 1.6 yg/pr for
this 10-year period (N=120). Recent
productivity from 1994 through 1998
averaged 1.4 yg/pr (N=75) (Levine et al.
1998). In Montana, productivity
between 1984 and 1998 ranged from 0.3
to 3.0 yg/pr, with an average of 1.7
yg/pr for the 15-year period (N=137).
Recent productivity from 1994 through
1998 averaged 1.5 yg/pr (N=91) (D.
Flath, in litt. 1999). In Nebraska,

productivity between 1992 and 1998 for
a single pair ranged from 0 to 5.0 yg/pr,
with an average of 1.7 yg/pr for the 7-
year period (N=7) (Lloyd Kiff, The
Peregrine Fund, in litt. 1997; Tordoff et
al. 1998).

For the period 1986 through 1998,
New Mexico experienced a 12-year
average productivity of 1.6 yg/pr
(N=278). Recent productivity from 1995
through 1998 averaged 1.4 yg/pr
(N=131) (S. Williams, in litt. 1997,
1999). In Texas, long term productivity
recorded from 1975 through 1998
ranged from 0 to 2.3 yg/pr, with an
average of 0.9 yg/pr (N=185) for the 23-
year period. Recent productivity from
1994 through 1998 averaged 0.5 yg/pr
(N=69) (McKinney 1994; B. McKinney,
pers. comm. 1999).

In Utah, between 1985 and 1987,
productivity averaged 0.8 yg/pr
(N=117). From 1991 through 1996,
productivity ranged from 0.9 to 2.0
yg/pr, with an average of 1.3 yg/pr
(N=629) for the 6-year period (Bunnell
1994; F. Howe, in litt. 1997). In
Wyoming, productivity between 1984
and 1998 ranged from 0.9 to 3.0 yg/pr,
with an average of 1.7 yg/pr (N=282) for
the 15-year period. Recent productivity
between 1994 and 1998 averaged 1.8
yg/pr (N=179) (Joe White, Wyoming
Game and Fish Department, in litt. 1995;
R. Oakleaf, in litt. 1999).

In Kansas, productivity between 1993
and 1998 ranged from 0 to 3.0 yg/pr,
with an average of 1.0 yg/pr (N=6) for
the 4-year period (L. Kiff, in litt. 1997;
Tordoff et al. 1998). In 1998, the first
pair of peregrine falcons were located in
South Dakota; they produced no young.

Although Texas and Arizona have
exceeded their goals for number of
pairs, current productivity is below the
goal of 1.25 yg/pr and below their long
term productivity averages by 44 and 18
percent respectively. Heavy metal
contamination, particularly mercury, in
adults and nestlings may be depressing
productivity in Texas (Andrew Sansom,
Texas Parks and Wildlife Department, in
litt. 1995). Residual mercury
contamination from mines operated
along the Rio Grande River in the early
1900s is the suspected cause (B.
McKinney, pers. comm. 1997). The
current productivity level in Arizona is
not fully understood, but may be a
continuation of the variability exhibited
in productivity between 1989 and 1995
(Garrison and Spencer 1996; Bruce
Taubert, Arizona Game and Fish
Department, pers. comm. 1999).

Kansas and South Dakota are two
more States that currently have not met
the productivity goal of 1.25 yg/pr.
Kansas has had only one peregrine

falcon pair since 1992, and breeding is
sporadic each year.

Average productivity for the 11 States
supporting breeding populations is 1.3
yg/pr, exceeding the goal of 1.25 yg/pr
goal. Even though Texas, Kansas, South
Dakota and Arizona currently have not
met the productivity goal, productivity
throughout the Rocky Mountain/
Southwest region is more than sufficient
for recruitment to exceed mortality, so
dramatic population growth has
resulted.

In Arizona, eggshells collected
between 1978 and 1983 averaged 14.2
percent thinner, and 20 eggshell
replicates collected from 1989 through
1994 averaged 13 percent thinner, than
pre-DDT era eggshells (Ellis et al. 1989,
Ward and Siemens 1995). In Colorado
and New Mexico, shells from 260 eggs
laid between 1977 and 1985 averaged 12
percent thinner than pre-DDT eggshells
(Enderson et al. 1988). In another
analysis of eggs from New Mexico,
eggshells collected in 1977 averaged 20
percent thinner than pre-DDT eggshells,
but in 1985 averaged only 14 percent
thinner (Ponton et al. 1988). Eggshells
collected in Colorado from 1973 through
1997 were as much as 25.1 percent
thinner and at least 6.0 percent thinner
than pre-DDT eggshells, with an average
thinning of 13.5 percent. Only Colorado
has achieved the objective for eggshell
thickness. Sampling in Colorado in
1990, 1991, 1992, 1993, and 1994
produced measurements of 10.6, 11.7,
8.6, 8.1, and 6.0 percent thinning
respectively, with an average annual
mean of 9.0 percent thinning for this
period (G. Craig, in litt. 1995). Although
the recovery objective was not met in
other States in the region, there is a
general trend toward thicker eggshells
in measurements taken since the mid-
1970s (L. Kiff, pers. comm. 1995).

The Rocky Mountain/Southwest
Recovery Plan did not identify a
recovery objective for pesticide residue
levels. However, organochlorine
pesticide residues in American
peregrine falcon eggs measured in
Colorado and New Mexico between
1973 and 1979 averaged 26 ppm DDE,
but the average declined to 15 ppm by
1980–1983 (Enderson et al. 1988). The
average DDE concentration in 5 eggs
collected in Colorado from 1986 through
1989 was 11 ppm (Jarman et al. 1993).

In summary, the first recovery
objective in the Rocky Mountain/
Southwest Recovery Plan was met; the
current population of 535 pairs exceeds
the goal of 183 pairs by 352 pairs. These
pairs are distributed throughout the
Rocky Mountain/Southwest States,
meeting or exceeding the population
goals in 10 of the 13 States in this
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region. The second objective of
sustaining a long-term average
production of 1.25 yg/pr without
manipulation by 1995 was met by all
Rocky Mountain/Southwest States that
have breeding American peregrine
falcons except Texas, Kansas, South
Dakota, and Arizona. By the mid-1980s
the practice of fostering young into
active nests was terminated, therefore,
the long-term average productivity this
recovery region has experienced was
accomplished without nest
manipulation. The current reproductive
level in the 11 States with breeding
populations is 1.3 yg/pr, exceeding the
second objective of 1.25 yg/pr.
Therefore, we consider the intent of this
objective met. Based on the degree of
recovery achieved, the third objective,
that average eggshell thinning be no
more than 10 percent from the pre-DDT
era average for 5 years, appears to be
conservative. The increase in numbers
of American peregrine falcons indicates
the subspecies has recovered without
the necessity of reaching this specific
recovery objective.

Eastern United States

The eastern peregrine population has
a unique history and complex status
under the Act. As stated previously,
peregrine falcons were extirpated in the
eastern United States and southeastern
Canada by the mid-1960s. In 1974,
shortly after the passage of the Act, the
National Audubon Society sponsored a
meeting of experts in peregrine biology,
including representatives from the
Service, to address the conservation of
the species in North America (U.S. Fish
and Wildlife Service 1991). This
sparked the beginning of an effort to
reestablish the peregrine in the eastern
United States through the introduction
of offspring from parents of multiple
subspecies. Peregrine falcons were
raised in captivity from parent
subspecies then listed as endangered
(Falco peregrinus anatum, F. p.
tundrius, F. p. peregrinus), unlisted
subspecies (F. p. pealei, F. p. brookei,
etc.), and combinations of these
subspecies. The first experimental
releases of captive-produced young in
the eastern States occurred in 1974 and
1975 (Cade 1994). These and future
releases, coordinated by the Service,
State fish and wildlife agencies, and
representatives of The Peregrine Fund,
demonstrated that hacking, the practice
of retaining and feeding young captive-
bred birds in partial captivity until they
learn to fly and hunt on their own, was
an effective method of introducing
captive-bred peregrines to the wild (U.S.
Fish and Wildlife Service 1991).

In 1978, we issued a policy statement
confirming support for the use of North
American peregrines to establish an
eastern peregrine falcon population,
supported with endangered species
funds, and the use of peregrines from
other geographic areas for specific
research purposes. The policy applied
only to peregrine falcons in the east
(Keith M. Schreiner, U.S. Fish and
Wildlife Service, in litt. 1978).

Thus, notwithstanding the similarity
of appearance designation, we have
continued to fully support the
restoration of the eastern peregrine
falcon under the 1991 revised Peregrine
Falcon Eastern Population Recovery
Plan. We have given the eastern
peregrine falcon equal consideration
with the American peregrine falcon
with respect to recovery.

The Peregrine Falcon Eastern
Population Recovery Plan (Eastern
Plan), first published in 1979, and
revised in 1985 and 1991 (U.S. Fish and
Wildlife Service 1991), addressed the
recovery of the peregrine falcon in the
Eastern United States, a population re-
established beginning in 1974 and 1975
by releasing captive-bred peregrine
falcons of mixed genetic heritage. The
recovery plan established two recovery
objectives (1) establish a minimum of
20–25 nesting pairs in each of 5
recovery units and sustained them for a
minimum of 3 years; and (2) an overall
minimum of 175’200 pairs
demonstrating successful, sustained
nesting. The five recovery units are (1)
Mid-Atlantic Coast, (2) Northern New
York and New England, (3) Southern
Appalachians, (4) Great Lakes, and (5)
Southern New England/Central
Appalachians.

The first recovery objective is nearly
achieved, with three of the five recovery
units (Mid-Atlantic Coast, Northern
New York and New England, and Great
Lakes) surpassing 20 to 25 nesting pairs
of peregrine falcons for 3 years. The
Mid-Atlantic Coast unit had 65 pairs
fledging 110 young in 1998 and
averaged 62 pairs and 90 fledglings
annually from 1996 through 1998. The
Northern New York and New England
unit had 50 pairs fledging 70 young in
1998 and averaged 47 pairs and 61
fledglings annually from 1996 through
1998. The Great Lakes unit had 44 pairs
fledging 95 young in 1998 and averaged
40 pairs and 74 fledglings from 1996
through 1998. The Southern
Appalachians unit had 14 pairs fledging
seven young in 1998, and averaged 11
pairs fledging 14 young from 1996
through 1998. The Southern New
England and Central Appalachians unit
had 20 pairs fledging 26 young in 1998
and averaged 15 pairs fledging 22 young

from 1996 through 1998 (L. Kiff, in litt.
1997; David Flemming, U.S. Fish and
Wildlife Service, in litt. 1997; Mike
Amaral, U.S. Fish and Wildlife Service,
in litt. 1999). In 1998, there was a total
of 193 pairs counted in the five eastern
State recovery units, which was the
upper minimum recovery level of the
Eastern Plan. The recovery goal,
however, was probably met in 1997,
because up to 10 percent of territorial
pairs in any given year are believed to
escape detection and are not counted
(Cade et al. 1988). Importantly, the
number of territorial pairs recorded in
the eastern peregrine falcon recovery
area has increased an average of 10 per
cent annually for the past 7 years (1992–
1998). Equally important is that the
productivity of these pairs during the
same 7-year period has averaged 1.5
yg/pr, thus demonstrating sustained
successful nesting.

As of 1998, there were at least 32
nesting peregrine pairs in six
midwestern States, which is outside the
recovery area delineated in the 1991
Eastern Plan. The birds are nesting
successfully in a larger area than was
believed likely in 1991. Peregrine
falcons now found in midwestern States
are the result of captive-reared and
released birds, and others that probably
came from the peregrine falcons
released in the eastern States. However,
there appears to be a zone of no nesting
in the northeastern Great Plains that
separates the western American
peregrine falcons from the introduced
eastern peregrine falcons (Chuck Kjos,
U.S. Fish and Wildlife Service, pers.
comm. 1997). There are now more than
225 pairs of peregrine falcons in the
midwestern and eastern States where
peregrine falcons were extirpated.

Mexico

None of the existing recovery plans
written for peregrine falcons in North
America established recovery criteria for
birds that nest in Mexico. There is very
little historical or recent information on
peregrine falcons in Mexico to
accurately assess their current status in
Mexico.

Porter et al. (1988) reported 42 known
nesting territories on the western side of
the Baja California Peninsula. From
1966 through 1971, only three pairs
occurred in this region and none were
found in 1976 (Porter et al. 1988),
indicating a substantial decline had
occurred by the mid-1970s. Most of
these territories apparently were
checked since that time, but seven pairs
were located between 1985 and 1992 in
areas not occupied in previous years
(Massey and Palacios 1994).
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In 1993, three active American
peregrine falcon nests were discovered
in Ojo de Liebre (Scammon’s Lagoon) on
the western side of the Baja California
Peninsula in an area without historical
nesting records (Castellanos et al. 1994).
The central west coast of the Baja
California Peninsula was an important
breeding area with a historical
population of about 13 pairs (Banks
1969). Between 1980 and 1994,
Castellanos et al. (1997) conducted
breeding surveys of American peregrine
falcons in this area of the coast and
found 10 nesting pairs. Castellanos et al.
(1997) studied the reproductive success
of three pairs in 1993 and five pairs in
1994 located at Ojo de Liebre and San
Ignacio Lagoons. An average of three
eggs, 1.8 nestlings, and 1.6 fledglings
were produced per nest. This
productivity appears to be within the
range of normal productivity for healthy
populations (Cade et al. 1988). These
observations suggest some recent
recovery on the west coast of the Baja
California Peninsula.

On the western (Gulf of California)
side of mainland Mexico, Porter et al.
(1988) reported 23 historical nest sites.
A number of new nest sites were found
in this area between 1966 and 1984,
increasing the number of known nest
sites to 51. Territory occupancy
averaged about 82 percent between 1967
and 1971 and 77 percent between 1971
through 1975, indicating that territory
occupancy in that area never declined
as significantly as on the west side of
the Baja California Peninsula. Porter and
Jenkins (1988) believed that the number
of occupied territories in the Gulf area
increased after 1967 following a
reduction in DDE residues in prey.

Between 1989 and 1997, Robert
Mesta, (in litt. 1997) found three pairs
of American peregrine falcons, one pair
on the Rio Aros and two on the Rio
Yaqui, Sonora. Hunt et al. (1988) found
14 occupied nesting territories in the
highlands of northeast Mexico in 1982.
In this area and adjacent west Texas,
territory occupancy averaged about 70
percent during 1973–1985.

Most of what is known about
productivity and pesticide residues in
Mexico comes from the western
mainland near the Gulf of California.
Porter et al. (1988) found that
productivity along the Gulf of California
between 1965 and 1984 was ‘‘somewhat
less than normal,’’ and five addled eggs
collected between 1976 and 1984
averaged 12.8 ppm DDE with a range of
2.4 to 25.0 ppm (Porter and Jenkins
1988). DDE residues in prey in the Gulf
area declined from the 1960s to the
1980s, and this decline correlated with
increases in productivity and the

number of breeding pairs (Porter and
Jenkins 1988). Some prey, however, still
contained high pesticide residues, and
reproduction appeared to be affected by
organochlorine at three of 15 nests
examined (Porter and Jenkins 1988).

Hunt et al. (1988) found that only five
of 14 pairs produced young in northeast
Mexico in 1982. Hunt et al. (1988)
reported significant DDE residues in
peregrine falcon prey species in western
Texas in the mid 1980s, but prey species
in Mexico were not sampled.

In summary, there was little research
on the distribution, numbers, and status
of American peregrine falcons in
Mexico, and most research took place in
the Baja California Peninsula and the
Gulf of California regions. Numbers on
the west coast of the Baja California
Peninsula declined significantly (Porter
et al. 1988), but observations suggest
that numbers may have increased in
recent years (Massey and Palacios 1994;
Castellanos et al. 1994; and Castellanos
et al. 1997). In the Gulf of California
area, territory occupancy never was
known to drop below 77 percent (Porter
et al. 1988), and it increased in the
1970s and 1980s (Porter and Jenkins
1988).

No information on population trends
for American peregrine falcons in
Mexico is available. However, the status
of the Mexican population may be
similar to that of the population
occupying similar habitat in nearby
Arizona (G. Hunt, pers. comm. 1997).
Exposure to organochlorine-based
pesticides by Mexico nesting
populations continues to be a concern.
In 1997, as part of the North American
Agreement for Environmental
Cooperation, a parallel agreement to the
North American Free Trade Agreement
between the United States, Canada, and
Mexico, the Commission for
Environmental Cooperation (CEC)
established a North American Regional
Action Plan (NARA) on DDT. Mexico, a
member nation of the CEC, proposes a
phased reduction of DDT (Philip
Johnson, U.S. Fish and Wildlife Service,
pers. comm. 1999). Specific goals of this
reduction are: (1) Reduce the use of DDT
for malaria control in Mexico by 80
percent in 5 years (beginning in 1997);
(2) eliminate the illegal use of DDT in
agriculture in Mexico; (3) develop a
cooperative approach to minimize
movement of malaria-infected
mosquitos across borders and reduce the
illegal importation of DDT; and (4)
advance global controls on DDT
production, export and use.

Adverse effects of organochlorine
pesticides in the environment remains
an international concern for peregrine
falcons nesting in Mexico, and for

peregrine falcons wintering in or
migrating through Latin America. By
undertaking the steps proposed in the
NARA, the United States, Canada, and
Mexico are committing to ongoing
cooperative activities and yearly
reporting on progress made on these
initiatives and objectives. Annual
reports will be submitted to the North
American Working Group for the Sound
Management of Chemicals and
subsequently disseminated to the
Council of the Commission for
Environmental Cooperation and the
public.

Summary of Peregrine Falcon Recovery
Five regional peregrine falcon

recovery plans, four for American
peregrine falcons in Canada and the
western United States, and one for the
eastern United States introduced
peregrine falcon population, were
written to guide recovery efforts and
establish criteria to be used in
measuring recovery. These recovery
plans included objectives for population
size and reproductive performance.
Only two of the recovery plans included
specific objectives that applied to
pesticide residues in eggs and eggshell
thinning. The combined breeding
population size goal for the four
American peregrine falcon recovery
plans is 456 pairs. Currently, a
minimum of 1,425 pairs occupy the
range of the American peregrine falcon
in Alaska, Canada, and the western
United States. There are 193 peregrine
falcon pairs in the five recovery units
included in the Eastern Plan, and an
additional 32 peregrine falcon pairs
occur in midwestern States in areas not
included in the Eastern Plan recovery
units. In 1998, the total known breeding
population of peregrine falcons was
1,650 pairs in the United States and
Canada.

Productivity is an important measure
of population health, and each of the
four American peregrine falcon recovery
regions met or exceeded their respective
productivity goals, as did the eastern
peregrine population.

Other objectives, including those for
pesticide residues in eggs and the
degree to which eggshells are thinner
than pre-pesticide era eggshells, vary
among the plans. In the case of eggshell
thinning, current measurements
obtained in some areas fall short of
recovery objectives. Eggshell thinning
was originally suggested by recovery
teams as an indicator of whether
organochlorine contamination was
preventing species recovery. Despite the
failure of populations in localized areas
to meet recovery objectives, overall,
populations of American peregrine
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falcons have increased considerably.
This increase continues to occur even
after reintroduction efforts were
curtailed. The consistent and
geographically widespread trends in
increasing population size demonstrate

that current levels of reproductive
failure, pesticide residues, and eggshell
thinning still affecting American
peregrine falcons in some areas have not
prevented recovery of the subspecies in
North America.

Table 1 summarizes the recovery plan
goals for each of the regions and
Canada, as well as the current recovery
status.

TABLE 1.—AMERICAN PEREGRINE FALCON RECOVERY PLAN GOALS AND CURRENT (1998) RECOVERY STATUS.

Recovery plan Delisting goal Current status Comments/degree to which delisting goals are met

Alaska:
Pairs ......................................... 28 pairs in study

areas.
79 pairs in study

areas.
Exceeded goal by 51 pairs in study areas. Approximately 301 pairs

known State-wide.
Productivity (young/pair) .......... 1.8 yg/pr ............ 1.9 yg/pr ............ Exceeded goal.
DDT (parts per million) ............ less than 5 ppm 3.5 ppm ............. Exceeded goal.
Eggshell thinning ...................... less than 10 per-

cent.
12.1 percent ...... Goal not met, but has not prevented recovery; goal probably too

conservative.
Canada:

Pairs ......................................... 60 pairs (10
each in 6
zones).

319 pairs ........... Exceeded goal by 259 pairs.

Productivity ............................... 1.5 yg/pr ............ 1.8 yg/pr ............ Exceeded goal.
Pacific Coast:

Pairs ......................................... 185 pairs ........... 270 pairs ........... Exceeded goal by 85 pairs.
Productivity ............................... 1.5 yg/pr ............ 1.5 yg/pr ............ Goal met.

Rocky Mountain/Southwest:
Pairs ......................................... 183 pairs ........... 535 pairs ........... Exceeded goal by 352 pairs.
Productivity ............................... 1.25 yg/pr .......... 1.3 yg/pr ............ Exceeded goal.
Eggshell thinning ...................... less than 10 per-

cent.
........................... Goal measured by only a few States; cannot be assessed.

Eastern/Great Lakes:
Pairs ......................................... 175–200 pairs

(with no fewer
than 20–25 in
each of 5 re-
covery zones).

193 pairs ........... Exceeded goal in 3 zones; goals in other 2 zones probably were
met; an additional 32 peregrine falcon pairs occur in several Mid-
western States not included under the Eastern Plan.

Summary of Issues and
Recommendations

In the August 26, 1998, proposed rule
(63 FR 45446), we requested that all
interested parties provide information
and comments on the status of and
proposal to delist the American
peregrine falcon. Announcements of the
proposed rule were sent to Federal,
State, county, and city-elected officials,
Federal and State agencies, interested
private citizens, and local area
newspapers and radio stations. We
provided the governments of Canada
and Mexico with the proposed rule, and
both countries responded with
comments. We held public hearings on
December 3, 1998, in Wisconsin and
December 8, 1998, in New Hampshire.
In addition, we solicited formal
scientific peer review of the proposal in
accordance with our July 1, 1994,
Interagency Cooperative Policy for Peer
Review in Endangered Species Act
Activities (59 FR 34270). We requested
three individuals, who possess expertise
in peregrine falcon biology, to review
the proposed rule by the close of the
comment period. All three individuals
responded to our request and their

comments were incorporated into this
final rule.

We considered all comments,
including oral testimony at the public
hearings. We received a total of 29 oral
comments and 893 comment letters
from 49 States, and the District of
Columbia, Canada, Mexico, Germany,
Bali, four Federal agencies, 27 State
resource agencies, 305 falconry
associations or individual falconers, and
40 conservation organizations. Of the
comments received, 633 supported the
proposal to delist, 266 opposed the
proposal, 11 supported downlisting, and
12 letters duplicated comments from
individuals who previously provided
oral comments.

Because many respondents offered
similar comments, those comments of a
similar nature are grouped. These
comments, and our responses, are
presented below.

Issue 1: In the Midwest, delisting will
result in less cooperation by building
owners and managers to protect
peregrine falcons nesting on their
buildings.

Our Response: Currently, 28 States in
the midwestern and eastern United
States support nesting peregrine falcons.
Approximately 87 percent of the

midwestern pairs and 33 percent of the
eastern pairs are nesting on manmade
structures: bridges, buildings and
smokestacks (Martell and McNicoll
1999). Currently, there are 117 nests on
nest boxes or trays in 19 States and the
District of Columbia. Should delisting
the peregrine falcon act as a
disincentive for owners and managers to
protect nesting peregrine falcons on
their buildings, the long-term security of
this urban population could be
threatened (Martell and McNicoll 1999).

Between January and March of 1999,
75 people with information on 95 of the
117 nest sites were asked if delisting
would affect their current management
strategies. Responses were
overwhelmingly in favor of continuing
to manage for the presence of nesting
pairs for some of the following reasons:
pigeon control, good public relations,
positive effect on building employees,
and good environmental stewardship
(Martell and McNicoll 1999). Survey
results do not suggest that delisting of
the peregrine falcon would result in
widespread removal of nest boxes and
trays or discouragement of nesting on
manmade structures. Furthermore, the
survey found the public widely
appreciated and accommodated
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peregrines at the manmade structures on
which they nest (Martell and McNicoll
1999).

Issue 2: Disturbance due to
recreational rock climbing poses a threat
to nesting peregrine falcons.

Our Response: The increasing
popularity of rock climbing throughout
North America, particularly in the
northeast, is becoming a serious
problem for land managers trying to
protect nesting peregrine falcons. Unlike
the western landscape that provides
rock climbers with more and larger cliffs
and thus some alternatives to conflicts
with nesting peregrine falcons, the
smaller and limited cliffs of the
northeast present fewer alternatives to
peregrine/climber conflicts.

The peregrine falcon will still be
protected by the MBTA. Additional
protection is provided by other laws
such as the National Forest Management
Act (16 U.S.C. 1600) and the Federal
Land Management and Policy Act (43
U.S.C. 1701). These continued
protections are adequate to address this
threat. See Factor D under Summary of
Factors Affecting the Species.

In addition, we are aware of several
very effective raptor management plans
that were cooperatively developed by
land managers, representatives of the
climbing community, and other
interested parties (plans that contain
effective public education components).
Some examples include plans
developed by the Prescott National
Forest in Arizona, Yosemite National
Park in California, Adirondack State
Park in New York, Zion National Park
in Utah, Smith Rock State Park in
Oregon, the Nantahala National Forest
in North Carolina, and the Colorado
National Monument in Colorado. All of
these plans include seasonal rock
climbing restrictions to prevent
disturbance of raptor nests from rock
climbing activities. The development of
more of these partnerships is essential
to the preservation of the peregrine
falcon and the sport of rock climbing.
Organizations like the Access Fund
which represent the climbing
community have continued to express a
strong desire to work with both private
and public land managers to resolve any
conflicts originating from the use of
cliffs by climbers.

Issue 3: The Act’s section 6 funds
currently being used by States to
support peregrine falcon monitoring
programs will not be available once the
peregrine is delisted.

Our Response: We are authorized
through the Secretary of the Interior to
provide grants to States to assist in
monitoring the status of recovered
species pursuant to section 4(g) under

section 6 of the Act. Existing and future
Federal assistance in the form of section
6 funding to States for conservation
work will not be affected by the
delisting, as long as States continue to
identify monitoring peregrine falcons as
a high priority.

Issue 4: The data do not support
delisting the American peregrine falcon
throughout its range in the United
States. The Service should consider
downlisting the American peregrine
falcon to threatened rather than
delisting.

Our Response: Recent data show
improvements in numbers of breeding
pairs of peregrine falcons and
productivity (Refer to Table 1,
‘‘Recovery Status,’’ and ‘‘Summary of
Peregrine Falcon Recovery’’), and
demonstrate that goals set for numbers
and productivity for the American
peregrine falcon recovery plans were
met or exceeded. The combined
population size goal for the four
American peregrine falcon recovery
plans is 456 pairs. Currently, a
minimum of 1,425 known pairs occupy
sites in Alaska, Canada, and the western
United States, and a number of
additional pairs have probably gone
undetected. Overall average
productivity goals in all four American
peregrine falcon recovery plans, using
productivity as a recovery criterion,
were met or exceeded.

Only the Alaska recovery plan set a
goal for DDT levels, and only two
recovery plans (Alaska and Rocky
Mountain/Southwest) specified
objectives for eggshell thinning. The
Alaska Recovery Plan set a delisting
goal of less than 5 ppm DDT and less
than 10 percent eggshell thinning.
Recent data for American peregrine
falcon eggs in Alaska indicate DDT
levels at less than 3.5 ppm, exceeding
that goal, and eggshell thinning is at
12.1 percent. Measurements for eggshell
thinning were not consistently taken in
the Rocky Mountain/Southwest States.
Colorado has met the recovery plan
eggshell thinning goal of less than 10
percent; the average of the annual
means for 1990–1994 was 9.0 percent.
Data for other States show a general
trend toward thicker eggshells since the
mid-1970s (refer to Rocky Mountain/
Southwest section under Recovery
Status).

Three of 5 peregrine falcon recovery
units in the eastern United States have
met recovery goals, and 193 pairs
documented in 1998 indicate the overall
recovery goal of 175–200 pairs was met.
In addition, another 32 pairs are nesting
in areas of the Midwest outside the
recovery units specified in the Eastern

Plan but nevertheless contribute to
overall restoration goals.

We believe that the species has
essentially achieved the goals
established for recovery and, in many
areas, has exceeded the goals. We
believe the available information
supports full delisting of the species
throughout its range, and the species
clearly is not in danger of extinction, is
not likely to become endangered within
the foreseeable future throughout a
significant portion of its range, and
warrants full delisting.

Issue 5: American peregrine falcons
should not be delisted because they are
not restored throughout the historical
range.

Our Response: We have determined
the American peregrine falcon has
recovered throughout its historical
range. Restoration of the American
peregrine falcon within every area
throughout its historical range is not
required by the Act, is not required for
recovery, nor was it a goal of any of the
recovery plans. Generally, the goal of a
recovery program is to restore the
species to a point at which protection
under the Act is no longer required. To
be recovered, a species must not be
endangered with extinction, or be likely
to become endangered within the
foreseeable future. Although a few,
localized areas have not quite met their
numerical recovery goals, the overall
status of the American peregrine falcon
has improved significantly such that it
is considered recovered and warrants
delisting. As a species recovers in
numbers and populations expand, more
of the historical range can be re-
occupied where appropriate habitat
remains.

Issue 6: There are gaps in the
scientific knowledge about American
peregrine falcon biology. A population
viability analysis was not done, and
genetic diversity, viable population size,
population dynamics, and long-term
stability of populations have not been
determined.

Our Response: A complete
understanding of the biology of a
species is not required to determine a
species’ conservation status under the
Act. Population viability analyses are
important tools for attempting to
quantify threats to a species,
particularly those facing loss and
fragmentation of habitat, and the
consequences of conservation actions,
as well as aiding in identifying critical
factors for study, management, and
monitoring. These analyses are not
always essential, however, to determine
when a species has achieved recovery,
particularly in the case of the American
peregrine falcon. It is evident that
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recovery of this subspecies was largely
achieved by eliminating the use of DDT
and by successful management
activities, including the reintroduction
of captive-bred American peregrine
falcons. Recovery goals established for
the species were met or exceeded, with
few exceptions.

Issue 7: Organochlorine pesticides
still persist within the breeding range of
the American peregrine falcon and
continue to depress natural
productivity.

Our Response: We recognize that
although the peregrine falcon has made
a dramatic recovery throughout its
historical range in the United States, the
presence of environmental
contaminants is still affecting the
productivity of certain regional
populations. Eggs collected on the
eastern shore of Virginia and Maryland
had slightly elevated levels of DDE,
dieldrin, and mercury, which was
associated with reproductive problems
(U.S. Fish and Wildlife Service 1994).
On the Channel Islands in California,
particularly Catalina, populations are
still affected by organochlorine residues
and eggshell thinning (Jarman 1994). In
west Texas, heavy metal contamination,
particularly mercury may be depressing
productivity (A. Sansom, in litt.1995).
Residual mercury from mines operated
along the Rio Grande River in the early
1900s is the suspected source of this
contamination (B. McKinney, pers.
comm. 1997). We recognize the possible
threat that environmental contaminants
pose to the sustained recovery of this
species and therefore, will include a
contaminant monitoring component in
the post-delisting monitoring plan. Refer
to Factor E under Summary of Factors
Affecting the Species, for an in-depth
discussion of contaminants. See also our
response to issue 8.

Issue 8: The continued unrestricted
use of organochlorine pesticides in
Latin America places the American
peregrine falcon at risk of contamination
while on migration and on its wintering
grounds.

Our Response: Comparisons of blood
samples collected during fall and spring
migration indicate that, although
migrant peregrine falcons are known to
accumulate pesticides while wintering
in Latin America, DDE residues in the
blood taken from female peregrine
falcons captured during spring
migration at Padre Island, Texas
decreased between 1978 and 1994
below levels that would affect
reproduction (Henny et al. 1996).
Despite the use of organochlorines in
Latin America, the American peregrine
falcon has recovered over its historical
range, and Arctic peregrine falcons,

which also winter in Latin America,
were delisted due to their recovery.
Refer to Factor E under Summary of
Factors Affecting the Species for an in-
depth discussion. The North American
Working Group for the Sound
Management of Chemicals promotes a
regional perspective that encourages the
active involvement of Central and South
American countries in the
implementation of the North American
Regional Action Plan on DDT, and is
facilitating international cooperation on
combating malaria in these regions
without the continued use of
organochlorine pesticides. This effort
could eventually eliminate or reduce
one source of DDT in Central and South
American countries.

Issue 9: The take of American
peregrine falcons for falconry after its
delisting will create an additional threat
to the subspecies.

Our Response: Delisting the American
peregrine falcon will not affect the
protection given to all migratory bird
species, including the peregrine falcon,
under the MBTA. The regulations
issued pursuant to the MBTA allow for
issuance of permits to take raptors for
falconry and other purposes provided
the taking will not threaten wildlife
populations (50 CFR 21.28 and
13.21(b)). Currently we are working
with State wildlife agencies to develop
biological criteria and two management
plans to govern the issuance of permits
for take of peregrine falcons to ensure
the taking does not negatively impact
wild populations, particularly those in
need of further restoration. The first
management plan will deal with the
take of eyas (nestling) peregrines. A
second management plan will deal with
the take of passage (migrating first-year)
peregrines. The management plans will
include criteria for harvest,
implementation criteria, and procedures
for evaluating effects of the harvest.
They will pertain to the take of all wild
peregrine falcons in the U.S., including
the American peregrine falcon, and will
apply to all falconry, raptor propagation,
and scientific collecting permits. Take
will not be permitted under the MBTA
until the draft management plans
undergo public review, are approved,
finalized, and published in the Federal
Register. Some exceptions may be made
on a case-by-case basis for scientific
purposes. The effects of take for all
purposes will be assessed during the
monitoring period following delisting.
Refer to Factor D under the Summary of
Factors Affecting the Species section
and the Effects of This Rule section for
further information.

Issue 10: The Canadian Wildlife
Service has expressed concern that

American peregrine falcons breeding in
Canada but migrating to or through the
United States will be taken for falconry
purposes.

Our Response: Canada’s recovery
program for American peregrine falcons
is still in progress and the Canadian
government is concerned that any take
of American peregrines migrating from
Canada could impact recovery. We are
working with the governments of
Canada and Greenland in considering
the appropriateness of harvest of
peregrines migrating through the United
States. If take of these passage birds is
approved, it would be designed to avoid
take of American peregrines originating
in Canada and instead target the more
abundant Arctic peregrines from
northern Alaska, Canada, and
Greenland.

Issue 11: The Service cannot consider
delisting the American peregrine falcon
until all recovery goals in the four
existing recovery plans for this
subspecies are met or exceeded.

Our Response: Section 4(f) of the Act
directs us to develop and implement
recovery plans for species of animals or
plants listed as endangered or
threatened. Recovery is the process by
which the decline of an endangered or
threatened species is arrested or
reversed and threats to its survival are
neutralized so that long-term survival in
nature can be ensured. The goal of this
process is the maintenance of secure,
self-sustaining wild populations of
species with the minimum investment
of resources. One of the main purposes
of the recovery plan is to enumerate
goals (guidelines) that will help us to
determine when recovery for a
particular species is achieved. Meeting
or exceeding all of the specific recovery
goals for a listed species is not required
by the Act before delisting can occur.

We determine whether recovery is
achieved based on a species’
performance relative to the goals set in
its recovery plan and the best available
scientific information. A species is
considered recovered when it is no
longer in danger of extinction (i.e.,
endangered), or likely to become
endangered within the foreseeable
future throughout all or a significant
portion of its range (i.e., threatened).
The American peregrine falcon has
either met, exceeded, or is very close to
meeting the recovery goals set for this
subspecies throughout its range. We
believe that the intent of all the
objectives are met and that the recovery
of the subspecies justifies delisting.

Issue 12: The eastern peregrine falcon
population has not met the recovery
goals set forth in the Eastern Recovery
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Plan and, therefore, should remain on
the endangered species list.

Our Response: The eastern peregrine
falcon population is protected only due
to the similarity of appearance to F. p.
anatum, which has protected individual
eastern peregrine falcons from direct
take. Thus, their status with respect to
recovery has no direct impact on the
decision to delist the American
peregrine falcon. Nevertheless, we have
supported and still fully support the
restoration of this population.

Data through 1998 on the status of the
eastern peregrine falcon population
indicate that the intent of the recovery
goals set for this population are met.
The recovery plan established 2
recovery objectives including (1) a
minimum of 20–25 nesting pairs in each
of 5 recovery units which are
established and sustained for a
minimum of 3 years, and (2) an overall
minimum of 175–200 pairs
demonstrating successful, sustained
nesting. Three of the five recovery units
(Mid-Atlantic Coast, Northern New York
and New England, and Great Lakes)
have surpassed the nesting pair goal for
3 years. The Southern Appalachians and
Southern New England/Central
Appalachians units may not yet have
achieved the goals established for the
number of breeding pairs for those
areas. However, the overall minimum of
175–200 successful pairs in the eastern
region was achieved, and over the past
6 years (1992–1998), the number of
territorial pairs has increased an average
of 10 percent annually. There are now
at least 193 pairs of peregrine falcons in
the eastern States where falcons were
extirpated, and pairs are successfully
nesting throughout a greater range than
was anticipated. We believe the intent
of the recovery objectives are satisfied
and that recovery of the peregrine in the
eastern United States is sufficiently
established. Refer to the Recovery Status
section for additional discussion on this
subject.

Issue 13: The status of the American
peregrine falcon in Mexico was not
adequately addressed.

Our Response: While population
status and trends for falcons nesting in
Mexico are not well known, American
peregrine falcon populations in the
United States and Canada, including
those migrating to and from Latin
America, have met or exceeded their
criteria for delisting. Restoration of the
American peregrine falcon within every
area throughout its historical range is
not required by the Act, nor is it
required for recovery. Mexico’s
proposed phased reduction of DDT
under the North American Regional
Action Plan will make a significant

contribution toward increasing
peregrine falcon populations in Mexico.
Refer to the Mexico section under
Recovery Status for additional
discussion on this subject.

Issue 14: The Service’s delisting
proposal is not supported by an
adequate scientific review.

Our Response: The proposed rule to
remove the peregrine falcon in North
America from the Federal List of
Endangered and Threatened Wildlife
received reviews from a variety of
scientific institutions and individual
scientists. Two examples are the
Ornithological Council and the Raptor
Research Foundation. The
Ornithological Council consists of nine
leading scientific ornithological
societies: the American Ornithologists’
Union, Association of Field
Ornithologists, Consejo Internacional
para la Preservaciòn de las Aves, Cooper
Ornithological Society, Colonial
Waterbird Society, Pacific Seabird
Group, Raptor Research Foundation,
Society of Caribbean Ornithology, and
Wilson Ornithological Society. Together
it has a membership of approximately
6,500 ornithologists. One of its primary
missions is to provide scientific
information about birds to legislators,
regulatory agencies, industry decision
makers, conservation organizations and
others, and to promote the use of
scientific information in the making of
policies that affect birds.

The task of evaluating the proposed
rule on behalf of the Ornithological
Council was accepted by a committee of
Raptor Research Foundation scientists.
The Raptor Research Foundation is a
scientific society that represents
professional raptor scientists and
managers throughout North America
and around the world. This committee
of raptor scientists reviewed the
available data and submitted a report
that was endorsed by both the
Ornithological Council and the Raptor
Research Foundation as their position
on the proposed rule. This report
underwent peer review and was
published in the Wildlife Society
Bulletin (Millsap et al., 1998, WSB
26(3); 522–538). While expressing some
concern about the status of the eastern
peregrine population, the authors
concurred with our position that the
peregrine falcon warranted delisting
range-wide.

Issue 15: Recovery plans used to
evaluate the recovery of the peregrine
falcon are out of date and need to be
revised to reflect more accurate
contemporary goals and the Service
should not misrepresent the goals in the
current plans.

Our Response: As addressed in our
response to Issue 11, section 4(f) of the
Act directs us to develop and
implement recovery plans for species of
animals or plants listed as endangered
or threatened. Recovery is the process
by which the decline of an endangered
or threatened species is arrested or
reversed and threats to its survival are
neutralized so that long-term survival in
nature can be ensured. One of the main
purposes of the recovery plan is to
enumerate goals (guidelines) that will
help us to determine when recovery of
a particular species is achieved. Meeting
or exceeding all of the specific recovery
goals for a listed species before it can be
delisted is not required by the Act.
Section 4 of the Act and regulations (50
CFR Part 424) promulgated to
implement the listing provisions of the
Act, establish the procedures for listing,
reclassifying, and delisting species. We
may list a species if one or more of the
five factors described in section 4(a)(1)
of the Act threatens the continued
existence of the species. A species may
be delisted, according to 50 CFR
424.11(d), if the best scientific and
commercial data available substantiate
that the species is neither endangered or
threatened because of (1) extinction, (2)
recovery, or (3) the original data for
classification of the species were in
error. We have determined that
substantial peregrine falcon recovery
has taken place, and none of the five
factors addressed in section 4(a)(1) of
the Act is currently negatively affecting
the peregrine falcon to the degree that
the species is endangered or threatened.

Issue 16: Post-delisting monitoring for
at least 5 years is essential.

Our Response: We agree. Section
4(g)(1) of the Act requires the Secretary
to implement a system, in cooperation
with the States, to monitor for not less
than 5 years the status of all species
which have recovered to the point that
protection of the Act is no longer
required (section 4(g)). If it becomes
evident during the course of the post-
delisting monitoring that the species
again requires the protection of the Act,
it would be relisted.

Summary of Factors Affecting the
Species

Section 4 of the Act and regulations
(50 CFR Part 424) promulgated to
implement the listing provisions of the
Act, set forth the procedures for listing,
reclassifying, and delisting species on
the Federal lists. We may list a species
if one or more of the five factors
described in section 4(a)(1) of the Act
threatens the continued existence of the
species. A species may be delisted,
according to 50 CFR 424.11(d), if the
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best scientific and commercial data
available substantiate that the species is
neither endangered or threatened
because of (1) extinction, (2) recovery,
or (3) the original data for classification
of the species were in error.

After a thorough review of all
available information, we have
determined that substantial peregrine
falcon recovery has taken place since
the early 1980s. We determined that
none of the five factors addressed in
section 4(a)(1) of the Act, and discussed
below, is currently affecting the species,
including the American peregrine falcon
subspecies and introduced peregrine
falcon populations, such that the
species is no longer endangered (in
danger of extinction throughout all or a
significant portion of its range) or
threatened (likely to become endangered
in the foreseeable future throughout all
or a significant portion of its range).
These factors and their application to
the peregrine falcon in North America
are as follows:

A. The Present or Threatened
Destruction, Modification, or
Curtailment of Its Habitat or Range

Peregrine falcons occupy a variety of
habitat types and nest from the boreal
forest region of Alaska and Canada,
through much of Canada and the
western United States, south to parts of
central and western Mexico. Nesting
habitat includes cliffs and bluffs in
boreal forests, coastal cliffs and islands,
urban skyscrapers and other structures,
and cliffs and buttes in southwestern
deserts. In some breeding areas, such as
the southern United States, some or all
of the birds remain year-round on their
nesting territories. In other breeding
areas, particularly in high latitudes,
many or all of the individuals are highly
migratory; these individuals occupy a
number of regions and habitat types
throughout the year as they nest,
migrate to and from wintering areas, and
occupy their wintering ranges. Due to
the extensive geographic distribution of
the peregrine falcon, the wide variety of
habitat types in which the species nests,
and the immense area that some of the
more migratory individuals occupy
during a year, the peregrine falcon
occupies an extremely broad array of
areas and habitats throughout its range.
As a result, the degree to which
peregrine falcons were affected by
human-caused habitat modification
varies widely by region, habitat type,
and individual falcons within the
population.

As the human population has grown
in North America, the rate of habitat
alteration has unquestionably increased.
Certainly some peregrine falcon habitat

was destroyed, such as the many
wetlands drained in recent years that
were previously used by peregrine
falcons for foraging or as migratory
staging areas during spring and fall. But
peregrine falcons have colonized many
cities in North America due to the
abundance of nest sites on buildings
and the abundance of prey, such as rock
doves (Columba livia), that thrive in
urban areas. Therefore, some forms of
habitat modification have negatively
affected peregrine falcons while other
forms have benefited them. It would be
burdensome to estimate the net, overall
effect of habitat modification on the
species throughout North America.

Although the rate of habitat
modification in North America has
increased in recent decades, the number
of American peregrine falcons
occupying the region has increased
substantially since the late 1970s or
early 1980s. In several parts of their
range, including parts of Alaska, the
Yukon and Northwest Territories,
California, and the southwestern United
States, the number of breeding pairs has
increased rapidly in recent years, and
some local populations now occur at
very high densities (R. Ambrose, pers.
comm. 1997; G. Holroyd, pers. comm.
1997; Enderson et al. 1995). Because
these rapid population growth rates and
high densities were achieved despite
habitat modification in North America,
we conclude that habitat modification
or destruction was not a limiting factor
in peregrine recovery. It does not
currently threaten the existence of the
American peregrine falcon nor is it
likely to in the foreseeable future.

B. Overutilization for Commercial,
Recreational, Scientific, or Educational
Purposes

Delisting the peregrine falcon will not
result in overutilization because the
delisting will not affect protection
provided the peregrine falcon by the
MBTA. The take of all migratory birds,
including peregrine falcons, is governed
by the MBTA’s regulations on the taking
of migratory birds for educational,
scientific, and recreational purposes and
requiring harvest be limited to levels
that prevent overutilization (See Factor
D).

C. Disease or Predation
Peregrine falcons are susceptible to a

number of diseases and parasites such
as tapeworms, mites, ticks, botulism,
fowl pox, and viral encephalitis (U.S.
Fish and Wildlife Service 1982b;
Trainer (1969) as cited in U.S. Fish and
Wildlife Service 1984). However, these
organisms are not known to affect the
peregrine falcon at the population level.

Mammals and other raptors are
known to prey on peregrine falcons,
including such species as the great
horned owl (Bubo virginianus), red-
tailed hawk (Buteo jamaicensis),
raccoon (Procyon lotor), and coyote
(Canis latrans) (U.S. Fish and Wildlife
Service 1982b, 1984). For example, great
horned owls are natural predators of
peregrine falcons (U.S. Fish and
Wildlife Service 1991) and are possibly
responsible for the slow recovery of
peregrine falcons in the two northern
recovery areas in the reestablished
eastern population (M. Amaral in litt.
1995). Great horned owl predation was
not documented as a significant cause of
the decline in peregrine falcons and has
not affected the species’ overall
recovery.

Golden eagles (Aquila chrysaetos) are
also known to prey on young peregrine
falcons. Barbara Behan (U.S. Fish and
Wildlife Service, pers. comm. 1999)
witnessed a golden eagle prey on young
peregrine falcons at a hack site in
Colorado, stooping and footing one of
the falcons, and leaving the area with it
in its talons. The same eagle, or another,
returned numerous times over the next
several days, and the other four falcons
disappeared in that time, despite efforts
by the hack site attendants to scare the
eagles away from the site.

Though the peregrine falcon is
occasionally preyed upon, this factor is
not known to affect the peregrine falcon
at the population level.

D. The Inadequacy of Existing
Regulatory Mechanisms

Protection from take and commerce
for the peregrine falcons under the
Endangered Species Act will be
removed upon delisting. However,
peregrine falcons are still protected by
the MBTA. Section 704 of the MBTA
states that the Secretary of the Interior
is authorized and directed to determine
if, and by what means, the take of
migratory birds is allowed and to adopt
suitable regulations permitting and
governing the take. In adopting
regulations, the Secretary is to consider
such factors as distribution and
abundance to ensure that take is
compatible with the protection of the
species.

The MBTA and its implementing
regulations (50 CFR Parts 20 and 21)
prohibit take, possession, import,
export, transport, selling, purchase,
barter, or offering for sale, purchase or
barter, any migratory bird, their eggs,
parts, and nests, except as authorized
under a valid permit (50 CFR 21.11).
Regulations at 50 CFR 21.28 and 21.30
authorize the issuance of permits to
take, possess, transport and engage in
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commerce with raptors for falconry and
for propagation. Other regulations
authorize the issuance of permits for
scientific collecting (50 CFR 21.23),
special purposes such as rehabilitation
or education (50 CFR 21.27), and
depredation (50 CFR 21.41). Prior to
issuance of these permits, meeting
certain criteria is required, including a
requirement that the issuance will not
threaten a wildlife population (50 CFR
13.21(b)(4)). In cooperation with State
wildlife agencies we will develop draft
biological criteria for management of
take of wild peregrines under the
MBTA. The resulting management plans
will include biological criteria for take,
implementation criteria, and procedures
for evaluating the effects of the taking.
It will pertain to the take of peregrines
in the United States for falconry and
other purposes. With limited
exceptions, take will not be permitted
under MBTA until the draft
management plans undergo public
review, are approved, finalized, and
published in the Federal Register. In
addition to considering the effect on
wild populations, issuance of raptor
propagation permits requires that we
consider whether suitable captive stock
is available and whether wild stock is
needed to enhance the genetic
variability of captive stock (50 CFR
21.30(c)(4)).

These existing regulatory provisions
will adequately protect against
excessive take of peregrine falcons. If
necessary, protective measures could be
expanded by promulgation of a
regulation under the MBTA. We have
both the legal authority and the
obligation to regulate take of peregrines
under the MBTA (see additional
discussion of the MBTA in the Effects
of this Rule section below).

In the absence of habitat protection
under the Act, there are no other
existing Federal laws that specifically
protect the habitat of this species (see
‘‘Critical Habitat’’). However, loss of
habitat was not identified as a threat to
the species and was not a factor
identified as contributing to the species’
listing.

An important regulatory mechanism
affecting peregrine falcons is the
requirement that pesticides be registered
with the Environmental Protection
Agency (EPA). Under the authority of
the Federal Insecticide, Fungicide, and
Rodenticide Act (7 U.S.C. 136), the EPA
requires environmental testing of all
new pesticides. Testing the effects of
pesticides on representative wildlife
species prior to pesticide registration is
specifically required. This protection
from effects of pesticides are not altered
by delisting the peregrine falcon.

On July 1, 1975, peregrine falcons
were included in Appendix I of the
Convention on International Trade in
Endangered Species of Wild Fauna and
Flora. This treaty was established to
prevent international trade that may be
detrimental to the survival of plants and
animals. Generally, both import and
export permits are required by the
importing and exporting countries
before an Appendix I species may be
shipped, and Appendix I species may
not be imported for primarily
commercial purposes. Although CITES
does not itself regulate take or domestic
trade, CITES permits may not be issued
if the export will be detrimental to the
survival of the species or if the
specimens were not legally acquired.
This protection is not be altered by
delisting the peregrine falcon under the
Act.

Peregrine falcons are still afforded
some protection by land management
agencies under laws such as the
National Forest Management Act (16
U.S.C. 1600) and the Federal Land
Management and Policy Act (43 U.S.C.
1701). National Forest Management Act
regulations specify that ‘‘fish and
wildlife habitat shall be managed to
maintain viable populations of existing
native and desired non-native vertebrate
species in the planning area.’’ (36 CFR
219.19). Guidelines for each planning
area must provide for a diversity of
plant and animal communities based on
the suitability of a specific land area.
United States Forest Service regional
foresters are responsible for identifying
sensitive species occurring within their
Region. Sensitive species are those that
may require special management
emphasis to ensure their viability and to
preclude trends toward endangerment
that would result in the need for Federal
listing. The delisting of the peregrine
falcon will require Federal land
managers to consider the need for
designating the peregrine falcon as a
sensitive species to ensure that forest
management activities do not contribute
to a need for relisting. The Federal Land
Policy and Management Act requires
that public lands be managed to protect
the quality of scientific, ecological, and
environmental qualities, among others,
and to preserve and protect certain
lands in their natural condition to
provide food and habitat for fish and
wildlife.

Federal delisting of the peregrine
falcon will not remove the peregrine
falcon from State threatened and
endangered species lists, or suspend any
other legal protections provided by State
law. States may have more restrictive
laws protecting wildlife, including
restrictions on use for falconry, and may

retain State threatened or endangered
status for the peregrine falcon (see 50
CFR 21.28). Depending on the biological
status, States generally list peregrine
falcons as endangered, threatened,
critically imperiled or as a species of
concern. Currently, the peregrine falcon
is State-listed in 38 of the 40 States that
have nesting pairs. The two States that
do not have the species listed—
Colorado and Arizona—removed the
peregrine falcon from their lists due to
its recovery in those States. However,
both will continue to regulate take for
falconry and other purposes. In many
States, falconry is administered
cooperatively by the Service and the
States.

E. Other Natural or Manmade Factors
Affecting Its Continued Existence

Egg collecting, shooting, harvest for
falconry, habitat destruction, climate
change, and the extinction of passenger
pigeons were all considered as possible
factors causing or contributing to the
decline in peregrine falcon populations
in North America; however, no evidence
supports any of these factors as causing
the widespread reproductive failure and
population decline that occurred. In
contrast, an overwhelming body of
evidence has accumulated showing that
organochlorine pesticides affected
survival and reproductive performance
sufficiently to cause the decline. There
currently is no question within the
scientific community that
contamination with organochlorines
was the principal cause for the drastic
declines and extirpations in peregrine
falcon populations that took place in
most parts of North America (Kiff 1988).

Although the use of all
organochlorine pesticides causing
reproductive failure in peregrine falcons
was restricted in the United States and
Canada in the early 1970s, their use
continues in some areas of Latin
America. It was shown, by comparing
blood samples collected during fall and
spring migration, that migrant peregrine
falcons accumulate organochlorines
while wintering in Latin America
(Henny et al. 1982). Henny et al. (1996)
demonstrated that DDE residues in the
blood taken from female peregrine
falcons captured during spring
migration at Padre Island, Texas
decreased between 1978 and 1994. In
second-year peregrines, residues
dropped from 1.43 ppm between 1978
and 1979 to only 0.25 ppm in 1994 and
from 0.88 to 0.41 ppm for older
peregrines; these levels are well below
those that would affect reproduction
(Henny et al. 1996).

The widespread reproductive failure
and population decline of peregrine
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falcons in North America coincided
with the period of heavy organochlorine
use in the United States. Although there
was not an immediate lowering of
pesticide residues in eggs following
restrictions on the use of
organochlorines north of Mexico
(Enderson et al. 1995), residues
gradually declined following the
restrictions (Ambrose et al. 1988b;
Enderson et al. 1988; Peakall et al.
1990), and most surviving populations
began to increase in size thereafter.
Despite the continued use of
organochlorines in Latin America,
populations of American peregrine
falcons in North America have
recovered substantially in recent years.
In fact, Arctic peregrine falcons that
winter predominantly in Latin America
recovered to the point that the
subspecies was removed from the
Federal List of Threatened and
Endangered Wildlife on October 4, 1994
(59 FR 50796).

Additionally, some of the avian prey
used during the nesting season by
peregrine falcons throughout North
America also winter in Latin America.
Many of these prey return to their
nesting areas with pesticide residues
accumulated during the winter (Fyfe et
al. 1990). Peregrine falcons preying
upon these birds during the summer are
further exposed to Latin American
pesticides. Overall, pesticide use in
Latin America does not appear to have
adversely affected reproductive success
in American peregrine falcon
populations in North America.

We recognize that certain populations
of American peregrine falcons have
recovered to a lesser degree, and that in
some of these populations
organochlorine residues are still high
and reproductive rates remain lower
than normal. Populations on the
Channel Islands off southern California
are still affected by high organochlorine
residues and eggshell thinning (Jarman
1994). This is a localized threat, and the
result of using offshore islands as DDT
disposal areas during the 1940s. Despite
the residual effects of organochlorines
on the Channel Islands, this population
is continuing to increase, although some
of the increase could be the result of the
release of a significant number of
captive-bred young or dispersal from
other areas where recovery is greater (B.
Walton, pers. comm. 1997). Based on
published values in the literature,
detected concentrations of DDT in
peregrine falcon eggs collected in New
Jersey were sufficient to impact
reproduction. Productivity and eggshell
thinning data, however, did not support
a conclusion of reproductive
impairment due to DDT contamination

(U.S. Fish and Wildlife Service and New
Jersey Department of Environmental
Protection 1997). Jarman (1994)
suggested that these locally higher egg
residues result from a local source of
DDT or DDE. As a result, the effects are
localized, and the observations do not
reflect the current status of peregrine
falcons as a whole. In recent years,
numbers of peregrine falcons have
increased significantly throughout their
historical range despite the effects of
localized organochlorine residues.

Similarly, American peregrine falcons
in southwest Canada have not recovered
as well as in most other regions of North
America. Despite the release of several
hundred captive-bred young in the
prairie Provinces and western Canada
(Holroyd and Banasch 1990), the
number of pairs occupying territories is
still well below the number of known
historical nest sites (G. Holroyd, in litt.
1993). In southern Canada, including
the prairie region, the proportion of
reintroduced young that entered the
breeding population was considerably
lower than in the United States (Peakall
1990; Enderson et al. 1995). The factor
or factors causing this lower recruitment
rate remain unknown, but survivorship
of peregrine falcons released into this
area may be lower than in adjacent
portions of the subspecies’ range.
Pesticide residues in American
peregrine falcon eggs do not appear to
be higher in southwest Canada than in
the United States (Peakall et al. 1990).
Therefore, higher residual
organochlorine contamination is
apparently not responsible, and the
number of pairs occupying this region
continues to increase.

Exposure to organochlorine pesticides
caused drastic population declines in
peregrine falcons. Following restrictions
on the use of organochlorines in the
United States and Canada, residues in
eggs declined and reproduction rates
improved. Improved reproduction,
combined with the release of thousands
of captive-reared young and relocated
wild hatchlings, allowed the American
peregrine falcon to recover and
peregrine falcons to be successfully
reestablished in those areas of the
historical range from which the species
was extirpated. Pesticide residues,
reproductive rates, and the rate of
recovery have varied among regions
within the vast range of this species. In
some areas, such as the Channel Islands
off the southern coast of California, the
lingering effects of DDT have caused
reproductive rates to remain low. Local
source contamination may even cause
continued reproductive problems in the
Channel Islands. In southwest Canada,
the rate of recovery, or onset of

recovery, apparently lagged behind most
other areas, but recent trends suggest
that historical nest sites will continue to
be gradually re-colonized.

The peregrine falcon has recovered
throughout its historical range.
Although the recovery is slow in a few
parts of the historical range, these areas
represent a small portion of the species’
overall range. Furthermore, evidence
collected in recent years shows that a
combination of lingering residues of
organochlorines in North America and
contamination resulting from the
continued use of organochlorines in
Latin America has not prevented a
widespread and substantial recovery of
peregrine falcons, as numbers of
peregrine falcons continue to increase.
We conclude, therefore, that the
continued existence of the American
peregrine falcon is no longer threatened
by exposure to organochlorine
pesticides.

In summary, due to the reduction in
the effects of pesticides and widespread
positive trends in population size, we
have determined that the American
peregrine falcon has recovered and is no
longer endangered with extinction, or
likely to become endangered within the
foreseeable future throughout all or a
significant portion of its range. We
considered the alternative of
downlisting the species, but recent data
show improvements in breeding pair
numbers and productivity,
demonstrating that the delisting goals
set for the American peregrine falcon in
recovery plans were met or exceeded.
We believe this available information
supports the full delisting of the species
throughout its range. Therefore, we are
removing the peregrine falcon from the
Federal List of Endangered and
Threatened Wildlife, thus, removing
endangered status for the American
peregrine falcon throughout its range,
and the similarity of appearance
provision for all free-flying peregrine
falcons within the 48 conterminous
United States.

In accordance with 5 U.S.C. 553(d),
we have determined that this rule
relieves an existing restriction and good
cause exists to make the effective date
of this rule immediate. Delay in
implementation of this delisting would
cost government agencies staff time and
monies conducting formal section 7
consultation on actions which may
affect species no longer in need of the
protections under the Act. Relieving the
existing restriction associated with this
listed species will enable Federal
agencies to minimize any further delays
in project planning and implementation
for actions that may affect peregrine
falcons.
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Effects of This Rule

This final rule will affect the
protection afforded to North American
peregrine falcons under the Act. It will
not affect the status of the Eurasian
peregrine falcon (F. p. peregrinus),
currently listed under the Act as
endangered wherever it occurs. The
endangered designation under the Act
for the American peregrine falcon will
be removed and the designation of
endangered due to similarity of
appearance for all free-flying peregrine
falcons found within the 48
conterminous United States, including
the Arctic and Peale’s peregrine falcons,
and the reestablished eastern and
midwestern populations, will be
removed. Therefore, taking, interstate
commerce, import, and export of North
American peregrine falcons will no
longer be prohibited under the Act. In
addition, Federal agencies will no
longer be required to consult with the
Service under section 7 of the Act in the
event activities they authorize, fund or
carry out adversely affect peregrine
falcons. However, as previously
discussed, removal of the protection of
the Act will not affect the protection
afforded all peregrine falcons under the
MBTA.

The take and use of peregrine falcons
must comply with appropriate State
regulations. State regulations applying
to falconry vary among States and are
subject to change over time. The
applicable State regulations may be
more but not less restrictive than
Federal regulations.

This rule will not affect the peregrine
falcon’s Appendix I status under CITES,
and CITES permits will still be required
to import and export peregrine falcons
to and from the United States. CITES
permits will not be granted if the export
will be detrimental to the survival of the
species or if the falcon was not legally
acquired.

Critical Habitat

Critical habitat for the American
peregrine falcon includes five areas in
northern California (50 CFR 17.95). The
Act defines critical habitat as ‘‘specific
areas within the geographical area
occupied by the species, at the time it
is listed on which are found those
physical or biological features essential
to the conservation of the species and
which may require special management
considerations or protection.’’ Since
critical habitat can be designated only
for species listed as endangered or
threatened under the Act, all currently
designated American peregrine falcon
critical habitat will be removed upon
publication of this final rule.

Monitoring

Section 4(g)(1) of the Act requires us
to monitor a species for at least 5 years
after delisting. A monitoring plan was
provided in the proposed delisting rule
on August 26, 1998 (63 FR 45446). We
are currently developing a revised
monitoring plan which will be made
available for public review in the
Federal Register in the near future.

Take for Falconry and Other Purposes

Wild American and Arctic peregrine
falcons were unavailable for falconry
and raptor propagation in the
contiguous United States since these
two subspecies of peregrine falcons
were listed under the Act in 1970. In
Alaska, the Arctic peregrine became
available for take in 1994 when it was
delisted, but take of this subspecies was
still restricted in the contiguous United
States pursuant to the similarity of
appearance provision of the Act. Take of
Peale’s peregrines also was restricted in
the contiguous United States since 1984
pursuant to the similarity of appearance
provisions of the Act.

With this delisting, which removes
protection of the Act, regulation and
management of peregrine falcons in the
United States will fall primarily under
the MBTA and State regulations. In
anticipation of delisting, we are working
with the State wildlife agencies to
develop draft biological criteria for
management of take of peregrines. These
criteria will serve as the basis for
discussions with authorities in Canada
and Greenland to identify appropriate
limits for take of passage birds. We will
then prepare environmental assessments
on the management of nestlings and
passage birds and solicit public
comment. The resulting management
plans will include biological criteria for
harvest, implementation criteria, and
procedures for evaluating the harvest.
One objective of the plans is to allow a
level of take that does not compromise
continuing restoration of peregrine
falcons in North America. We expect to
complete the management plan for
nestlings by the Spring of 2000, and the
management plan for passage birds by
the Fall of 2000. Take of peregrine
falcons in the conterminous United
States is not permitted under the MBTA
until the management plans undergo
public review and are finalized,
approved, and published in the Federal
Register. Some permit exceptions may
be made for scientific research. In
Alaska, take of American peregrine
falcons is not permitted but take of
Peale’s and Arctic peregrines may be
authorized.

Executive Order 12866
This rule was not reviewed by the

Office of Management and Budget under
Executive Order 12866.

Paperwork Reduction Act
Office of Management and Budget

(OMB) regulations at 5 CFR 1320, which
implement provisions of the Paperwork
Reduction Act, require that interested
members of the public and affected
agencies have an opportunity to
comment on agency information
collection and recordkeeping activities
(see 5 CFR 1320.8(d)). We cannot
conduct or sponsor, and a person is not
required to respond to a collection of
information, unless we are in possession
of a current OMB Control Number. We
intend to collect information from the
public during the post-delisting
monitoring period. A description of the
information that will be collected was
provided in the proposed delisting rule.
We are revising the monitoring plan that
was described in the proposed delisting
rule, and will obtain a revised OMB
Control Number for, and request public
comment on, the revised monitoring
plan in the Federal Register in the near
future.

National Environmental Policy Act
We have determined that an

environmental assessment or
environmental impact statement, as
defined under the authority of the
National Environmental Policy Act of
1969, need not be prepared in
connection with regulations adopted
pursuant to section 4(a) of the
Endangered Species Act of 1973, as
amended. We published a notice
outlining our reasons for this
determination in the Federal Register
on October 25, 1983 (48 FR 49244).

References Cited
A list of all references cited herein is

available upon request from the Ventura
Fish and Wildlife Office (see ADDRESSES
section).

Author
The primary author of this proposed

rule is Robert Mesta, U.S. Fish and
Wildlife Service, Ventura Fish and
Wildlife Office (see ADDRESSES section).

List of Subjects in 50 CFR Part 17
Endangered and threatened species,

Exports, Imports, Reporting and
recordkeeping requirements,
Transportation.

Regulation Promulgation
For the reasons set out in the

preamble, we hereby amend part 17,
subchapter B of chapter I, Title 50 of the

VerDate 18-JUN-99 12:03 Aug 24, 1999 Jkt 183247 PO 00000 Frm 00017 Fmt 4701 Sfmt 4700 E:\FR\FM\A25AU0.020 pfrm07 PsN: 25AUR2



46558 Federal Register / Vol. 64, No. 164 / Wednesday, August 25, 1999 / Rules and Regulations

Code of Federal Regulations, as set forth
below:

PART 17—[AMENDED]

1. The authority citation for part 17
continues to read as follows:

Authority: 16 U.S.C. 1361–1407; 16 U.S.C.
1531–1544; 16 U.S.C. 4201–4245; Pub. L. 99–
625, 100 Stat. 3500; unless otherwise noted.

§ 17.11 [Amended]

2. Section 17.11(h) is amended by
removing the entries for ‘‘Falcon,
American peregrine, Falco peregrinus
anatum’’ and ‘‘Falcon, peregrine, Falco
peregrinus’’ under ‘‘BIRDS’’ from the
List of Endangered and Threatened
Wildlife.

§ 17.95 [Amended]

3. Section 17.95(b) is amended by
removing the critical habitat entry for
‘‘American Peregrine Falcon.’’

Dated: August 17, 1999.
Jamie Rappaport Clark,
Director, U. S. Fish and Wildlife Service.
[FR Doc. 99–21959 Filed 8–20–99; 8:45 am]
BILLING CODE 4310–55–P
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Revised 11/02/12, Revision 2  

Section 3.1 
SITE DEVELOPMENT PLAN NARRATIVE 

30 TAC §330.63(a) 

A Site Development Plan has been provided as Part III of this MPA application 
submittal as per the regulations set forth in 30 TAC §330.63.  The following Section 
3.1 provides a narrative which includes the criteria that, in the selection and design of 
the facility, will provide for the safeguarding of the health, welfare, and physical 
property of the people and the environment.  This is accomplished through 
consideration of the site geology and soil conditions, drainage, land use, zoning, and 
adequacy of access roads and highways. 

3.1.1 Site History 
The Landfill is located approximately 20 miles northeast of downtown El Paso near 
the intersection of McCombs Road and Stan Roberts (FM 2529).  The limits of the 
facility are approximately defined as McCombs Road to the west, Stan Roberts (FM 
2529) to the south, State Highway/County Road 293 to the north, and vacant desert 
land to the east.  

The McCombs Landfill was originally permitted on August 13, 1976 under Permit No. 
729 for operation on 25 acres.  A permit amendment was issued on May 30, 1984 
which increased the total permitted area from 25 acres to 327 acres (327.292 acres in 
Section 6, Block 80, Township 1, Texas and Pacific Railway Survey, per the site legal 
description).  The facility ceased regular solid waste disposal activities on February 3, 
2005 and has only received limited waste since this time from City clean-up projects 
and storm events.  Prior to landfilling operations, the site was owned by Prices 
Producers, Inc. (Prices).  The City of El Paso purchased the property from Prices in 
September 1954.  The site was subsequently leased to El Paso Sand Products to be 
used for aggregate mining.  

Previous landfill activities were confined to approximately 95 acres of land on the 
southwest quadrant of the permitted facility.  A paved access road just north of the 
intersection of McCombs Road and Stan Roberts (FM 2529) provides access to the 
landfill facility.  

3.1.2 Permit Amendment Overview 
This MPA application develops a vertical expansion of the Landfill from a current 
maximum height of 4,125 feet MSL to 4,305 feet MSL.  This corresponds to an 
increase in capacity of 46,148,275 CY from a previously permitted volume of 
22,348,549 CY to a new permitted volume of 68,496,824 CY.  The expansion will 
apply to all areas of the landfill, including the previously-filled 95 acre area in the 
southwest corner.  78-acres of this 95-acre area will have a piggyback liner, as 
described in Section 3.4.  The remaining 17-acres (currently Subtitle D lined) will 
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continue to be used for MSW disposal (including RACM disposal as described in 
Section 4.9.22), but at an increased elevation.   

This vertical expansion will not involve excavation below the previous permitted 
elevations for the Landfill.   

This MPA also increases the permitted/facility area from 327.292 acres (as described 
in Section 3.1.1) to 346.74 acres within Section 6, Block 80, Township 1, Texas and 
Pacific Railway Survey.  An updated metes and bounds is provided in Appendix 1C. 

3.1.3 Geology and Soil Conditions 
A detailed discussion of the geology and soil conditions at the Landfill can be found in 
Appendix 3K – Geology of this MPA application. 

The Landfill is located on deposits of the Hueco Bolson, probably Camp Rice 
Formation.  The Camp Rice Formation unconformably overlies the Fort Hancock 
Formation and is primarily composed of gravel, sand, silt and occasional 
discontinuous lenses of volcanic ash.  The Camp Rice Formation is composed of two 
basic subdivisions, a fluvial and a piedmont facies.  The fluvial facies is chiefly sand 
to pebbly river-channel deposits with subordinate fine-grained overbank units.  This 
facies thickens toward the bolson axes and commonly wedges out against the 
piedmont facies.  The permitted landfill area is probably underlain by fluvial deposits 
of the Camp Rice Formation. 

The Hueco Bolson deposits primarily consist of clay, sand, and gravel, with some 
caliche.  The landfill site is underlain by Tertiary and Quaternary basin (bolson) 
deposits, overlain by areas of gravel and caliche rimrock.  Recent Quaternary alluvial 
deposits are also present in the landfill vicinity in topographically low areas. 

In general, the relatively clean sand and silty sand are non-plastic, while clayey sand 
ranges from low to high plasticity.  Permeability tests were not considered necessary 
based on the soil types encountered during the site characterization.  Estimated 
coefficient of permeability are between 0.01 and 0.04 centimeters per second (cm/sec).   

3.1.4 Surface Water and Drainage 
The complete Facility Surface Water Drainage Report can be found in Section 3.3 of 
this MPA application submittal.   

The stormwater on site is directed away from active portions of the landfill by ditches 
designed for the 25-year 24-hour storm event.  The ditches direct water to the three 
onsite stormwater retention ponds (A, D, and E).  These ponds are designed to hold 
the 100-year 24-hour storm event as well as contingency storage for sediment.  

Four ponds will exist in the final cover condition (A, B, C, and E).  Perimeter ditches 
will be constructed as the intermediate elevations increase above existing grade.  
These ditches will direct water to the retention ponds where they will retain the 100 
year 24-hour event and sediment.  The landfill will provide care and management, 
both during construction and long term, of soil erosion and control of sediment due to 
surface water.  
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The care and management of soil erosion and sedimentation is outlined in Appendix 
3B – Surface Water Drainage Analysis.  The facility will prevent discharge of 
pollutants to waters of the state.  There are no waters of the United States or Corps of 
Engineers’ jurisdictional waters of the state on site therefore no Section 404 permit is 
required. The McCombs Landfill submitted a notice of intent (NOI) to comply with 
the TPDES Multi-Sector General Permit relating to stormwater discharge and received 
Permit No. TXR05L795 from the TCEQ on October 28, 2011.  A copy of this permit 
is included in Appendix 2D – TPDES Multi-Sector General Permit. 

3.1.5 Land Use and Zoning 
A detailed analysis of the land use and zoning of the area immediately surrounding the 
Landfill is included in Appendix 2B – Land Use Analysis of this MPA application.  
As described in this analysis, the Landfill is located within the City limits 
approximately 10 miles northeast of downtown, and lies within 500 feet of the Texas-
New Mexico border.   

In Texas, the land surrounding the landfill is predominately zoned for light or heavy 
industrial use, or as a ranch or farm district.  From El Paso county plat records and 
from a visual survey conducted on November 10, 2010, the land immediately 
surrounding the landfill is primarily owned by the City and is mostly undeveloped. 

In New Mexico, the surrounding land use is zoned as a Performance District (PD).  
According to the Dona Ana County Land Use Regulations and Zoning Ordinance, the 
purpose of zoning a region as a PD is to allow flexibility for land use activities in the 
rural areas of the County by acting as a mixed use zone.   

No schools, licensed day-care facilities, churches, hospitals, cemeteries, or lakes were 
identified through visual survey or parcel records within one mile of the Landfill.  One 
man-made pond was identified approximately 1,800-feet east of the facility.  The pond 
is part of the CEMEX quarry area for stormwater control and is dry most of the year.  
It should also be noted that due to ongoing quarry operations, the size, number, and 
location of man-made ponds may vary at different times during mining operations. 

3.1.6 Access Roads and Highways 
A traffic impact analysis (TIA) completed by the City of El Paso has been included in 
Appendix 2C – Traffic Analysis of this MPA application.  

The TIA explored the impact of the background traffic growth with the addition of the 
Landfill traffic to determine the level of mobility (LOM) for McCombs Road, the 
main access road for the site.  As stated in the analysis, McCombs Road between State 
Line Road and Stan Roberts Sr. Road is projected to reach “serious” LOM by the year 
2040 as a result of the continuing background traffic growth.   

With the addition of traffic generated by the Landfill, the volume to capacity (V/C) 
ratio increases, but does not result in worse LOM rankings.  Because the Landfill does 
not adversely affect the LOM ranking for the roadway, it is recommended that the 
improvements to McCombs Road are implemented as recommended in the City’s 
Metropolitan Transportation Plan (MTP). 
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Section 3.2 
GENERAL FACILITY DESIGN 

30 TAC §330.63(b) 

3.2.1 Facility Access and Site Security 
All public access will be controlled to minimize unauthorized traffic, illegal dumping 
and exposure to hazardous materials.  Access to the Landfill will be restricted by 
existing barbed wire fencing along the perimeter of the facility as well as a locking 
gate at the facility entrance.  These measures will act as deterrents for unauthorized 
entry during and outside of normal Landfill operating hours.  Existing earthen berms 
along the western and northern boundaries of the Landfill also act as natural deterrents 
and provide a method of visual screening.  The City will install debris netting as 
needed along the facility boundary. 

During times in which the Landfill is accepting waste, access to the Landfill will be 
restricted to designated Landfill personnel, approved waste haulers, and citizens who 
have been properly identified by Landfill personnel.  Citizens will be directed to a 
public drop-off area (PDA) and may only be granted access to the working face under 
the direction of Landfill staff.   

3.2.2 Waste Movement 
As noted in Section 2.2.1, the Landfill will accept MSW as defined by 30 TAC 
§330.3, inert construction and demolition waste (Class 3 like), and several types of 
special wastes.  Special wastes accepted include Class II industrial waste and 
municipal commercial waste such as treated medical waste, processed grease/grit trap 
waste, dead animals, slaughterhouse wastes, and petroleum-product or crude oil 
contaminated soil.  The Landfill also intends to accept RACM.  The specific 
procedures for acceptance, processing and disposal of these wastes are described in 
Part IV – Site Operating Plan of this MPA application submittal. 

Drawing P3-1 shows the general waste movement flow chart for the Landfill.  As can 
be seen from this drawing, all waste will enter the Landfill through the site entrance 
and will be screened and documented by the scale house attendant.  The scale house 
attendant will be knowledgeable in the types of waste that are accepted and not 
accepted at the Landfill and will direct each waste hauler to the appropriate area for 
processing and disposal.  Landfill personnel will have the authority to reject any waste 
that cannot be accepted at the facility.  Haulers identified as sources of identified 
prohibited waste will be responsible for removing the prohibited waste from the 
Landfill.   

In the event that unauthorized waste is not discovered until after the waste hauler has 
left the Landfill, the waste will be separated and controlled as necessary.  Landfill 
personnel will make an effort to identify the source of the unauthorized waste and 
have the waste hauler return to the site to remove the waste.  If a positive identification 
cannot be achieved, Landfill personnel will notify the TCEQ and seek guidance on 
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practical disposal of the waste.   A record of the removal of unauthorized waste will be 
kept in the Site Operating Record. 

3.2.2.1 Public Drop-Off Area 
All residents and some commercial haulers will be directed to the PDA to dispose of 
wastes in roll-off containers.  Trained Landfill personnel will be positioned at the 
public drop-off area and working face to visually screen for prohibited items.   

3.2.2.2 Bulky Items Storage 
Customers disposing of bulky items and white goods will be directed towards the 
public drop-off area for unloading (as identified on Drawing P3-17).  Acceptable 
bulky items and white goods include automobiles, metal tanks, large metal pieces, and 
household appliances that have had all chlorinated fluorocarbons (CFCs) removed in 
accordance with 40 CFR §82.156(f).   These items will be recycled by a permitted 
salvage company under contract with the City.   

3.2.3 Sanitation and Water Pollution Control 
As described in Section 3.3 – Facility Surface Water Drainage Report, the Landfill 
will retain all stormwater collected from the property in on-site collection ponds.  
These ponds are designed to hold the runoff from the facility during the 100-year 
storm event with 25 percent emergency capacity as well as the volume of silt 
generated from the drainage area. 

Stormwater runoff from the covered waste mass (i.e., not active) will be collected in v-
ditches around the perimeter of the landfill.  These v-ditches are designed to convey 
the 25-year storm event for each drainage basin and will direct the stormwater runoff 
into existing stormwater retention ponds.  The retention ponds on site do not have an 
outlet structure and will drain down via infiltration (or evaporation).  Stormwater 
runoff from the active waste mass will be contained with site run-on/runoff berms as 
described in Appendix 3I and will be treated as leachate. 

Containment areas for the public drop-off area are identified on the Moreno Cardenas 
Drawing C13 (Appendix 3E).  Additionally calculations for storage capacity as well as 
high water and top elevation for the containment ponds are provided on the drawing. 

3.2.3.1 Public Drop-Off Area and Bulky Items Storage 
Stormwater from the PDA will be conveyed to stormwater retention ponds located in 
the entrance facility area (Drawing P3-17 in Appendix 3E).  Interior roads leading 
from the entrance of the facility to the grade-separated PDA will be paved using 
asphalt.  The area under the roll-off containers will be paved with concrete.  Both the 
asphalt and the concrete will be sloped to prevent ponding and to encourage the 
conveyance of water to the stormwater retention ponds.   
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3.2.4 Endangered Species Protection 
Correspondence with the Texas Parks and Wildlife Department and the U.S. Fish and 
Wildlife Service regarding the identification and protection of endangered and 
threatened species is provided in Section 2.10 and Appendix 2F.  Landfill staff will 
follow the recommendations specified if a species identified is encountered during 
excavation or filling operations. 
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Section 3.3 
FACILITY SURFACE WATER DRAINAGE REPORT 

30 TAC §330.63(c) 

This report has been prepared consistent with the requirements of 30 TAC §330.301-
330.307.  Included in this report are pre-developed, existing, and developed drainage 
area maps along with erosion control measures and drainage control features.  Also 
provided are hydrologic calculations for pre-developed, existing and developed 
Landfill conditions.  These calculations demonstrate that there is no significant 
alteration in drainage patterns due to the development of the Landfill.  During all 
phases of construction, the Facility will be constructed, maintained and operated to 
ensure that run-on and runoff during the 25-year storm event is controlled within the 
site.  

3.3.1 Drainage Analysis 

3.3.1.1 Concepts and Methods 
The hydrologic and hydraulic methods employed in this report are consistent with 
TCEQ regulations.  The criterion used is located in the Texas Department of 
Transportation Bridge Division Hydraulic Design Manual (DOT Drainage Manual).  
The hydrologic and hydraulic analyses were performed using the Rational Method and 
Manning’s Equation respectively.  The Rational Method is based on the maximum 
flow rate from a drainage area being produced by flows at a given rainfall intensity 
contributing to the flow at the point of discharge.  

The Rational Method equation (in English Units) is as follows: 

Q = CIA  

Where: 

Q = Flow rate of Discharge, in cubic feet per second (cfs) 

C = Runoff Coefficient, which is unitless 

I = Rainfall Intensity, in inches per hour (in/hr) 

A = Drainage Area, in acres 

The Intensity (I) for a rainstorm is determined from the formula (in English units): 

I = b/[Tc+d)e] 

Where: 

I = Rainfall Intensity, in inches per hour 

Tc = Time of Concentration, in minutes (Calculated using the Watershed Lag Method) 

e,b,d = Coefficients for specific frequencies, unitless 
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The runoff coefficient, C, is based on the topography, land cover, and land 
development of the contributing drainage area.  Values of C from the DOT Drainage 
Manual are shown in Appendix 3B, Attachment 1 – Stormwater Calculations. 

The rainfall intensity, I, is based on the time of concentration, Tc, in minutes.  This is 
the time it takes the runoff to flow from the furthest point in the drainage area to the 
point of discharge. 

The coefficients used for El Paso County, as obtained from the DOT Drainage Manual 
are shown in Appendix 3B, Attachment 1 – Stormwater Calculations. 

The 24-hr, 25-yr storm event was used for the design of conveyance facilities and the 
24-hr, 100-yr storm event was used for the design of ponding facilities and to check 
overtopping of conveyance facilities.   

The volume of runoff for each drainage sub-basin was found using the NRCS Runoff 
Curve Number Method as discussed in the DOT Drainage Manual.  

The NRCS method is expressed by the following equation (in English units): 

S = (1000/CN)-10 

Where: 

S = Potential Maximum Retention (inches) 

CN = Curve Number 

Runoff Depth is determined from the formula (in English units): 

R = [(P-0.2S)2]/[P+0.8S] 

Where: 

R = Runoff Depth (inches) 

P = Precipitation (inches) 

A curve number of 68 was used for existing conditions, representing range land 
conditions.  The closed Landfill with the rock armoring was given a conservative 
curve number of 73 for final developed conditions.  The precipitation for the design 
events as discussed in the DOT drainage manual can be seen Appendix 3B, 
Attachment 1 – Stormwater Calculations. 

3.3.1.2 Existing Conditions 
The McCombs Landfill is an existing municipal solid waste disposal facility located in 
Section 6, Block 80, Township 1, within the city limits of El Paso, at the intersection 
of McCombs Road and FM 2529 (Stan Roberts Sr. Road).  The site covers 347 acres 
and the surrounding areas are largely undeveloped.  Located west of McCombs Road 
is the Public Service Board - El Paso Water Utilities’ Sludge Monofill.  

The soils in the Landfill area are predominantly Turney-Berino Association, 
moderately deep over soft caliche, in the Hueco Bolson.  The soils are characterized as 
moderately permeable, having high water-holding capacity, and having a slow runoff 
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rate.  Caliche covers the entire Bolson surface and ranges in thicknesses of 
immeasurable to 8 feet thick. 

Pre-Developed drainage patterns and flow rates are shown on Drawing P3-3 – Pre-
developed Drainage Conditions, in Appendix 3C.  This drawing and drainage 
discharge values are from the permit dated April 2002, by Moreno Cardenas and 
remain the same in the Permit Modification dated April 2009 by Parkhill, Smith and 
Cooper, Inc. (PSC).  The existing drainage patterns and flow rates are shown on 
Drawing P3-4 - Existing Drainage Conditions, in Appendix 3C.  It should be noted 
that the existing drainage patterns have been updated to include the 19.4 acre site 
facilities drainage area. 

Stormwater runoff is collected in a v-ditch around the perimeter of the existing 
Landfill units and is directed into one of the site stormwater ponds.  Runoff generated 
to the north and east of the existing Landfill is captured in the mined pit area.  Some of 
the runoff in the northwest corner continues to the site of existing Retention Pond A.  
Runoff generated to the west and south of the existing Landfill area is conveyed into 
existing Retention Pond D (located west of the existing fee house) and existing 
Retention Pond E (located in the southeastern corner of the developed Landfill area).  
Stormwater from the 19.4 acre site entrance facilities area (existing conditions) 
generally flows to natural low lying areas infiltrates.   

Intermediate and long term erosion stability of this site will be dependent upon the 
implementation of both structural and non-structural best management practices 
(BMPs) which are also discussed in Appendix 3B – Surface Water Drainage Analysis. 

3.3.1.3 Developed Conditions 
The Final Drainage Conditions plan, provided in Appendix 3C, Drawing P3-6 shows 
the final developed conditions.  The final contours include four ponds to break up 
drainage areas (the existing Retention Ponds A and E, and Ponds B and C), and in 
effect reduce sheet flow and minimize erosion.  Existing Pond D is no longer needed 
as that area is filled to grade and flow is conveyed in a v-ditch to Pond E.  Also, the 
final drainage conditions plan for the site entrance facilities area is provided as 
Drawing C-13 in Appendix 3E.  Stormwater from the site entrance facilities area will 
be contained in one of six onsite detention areas (labeled as DA-1 through DA-6).  All 
runoff from the site will be contained in onsite retention basins. 

A total of eight drainage sub-areas are included in the developed drainage conditions 
plan as shown on Drawing P3-6 - Final Drainage Conditions.  Peak flow rates were 
calculated for each sub-area and are shown on a table within the drawing.  
Calculations for peak flow rates are included in Appendix 3B, Attachment 1 – 
Stormwater Calculations. 

Stormwater runoff down the side slopes will be captured by a v-ditch, and directed to 
one of the four ponds.  The perimeter drainage system of v-ditches is designed to 
convey the 25-yr storm event for each drainage basin. All ditches have also been 
checked to ensure no overtopping occurs in the 100-yr storm event.  Calculations for 
the perimeter ditch designs are provided in Appendix 3B, Attachment 2 – Ditch 
Calculations.  The earthen v-ditches range in depth from 1.71 to 2.26 feet in depth 
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with 3H:1V side slopes which includes at least 25% depth of freeboard.  Velocities in 
the ditches range from 3.42 to 6.74 feet per second, as shown in Appendix 3B, 
Attachment 2 – Ditch Calculations. The ditches with velocities exceeding 4.0 feet per 
second will require erosion protection, according to maximum non-erodible velocities 
as published in the USDA-SCS Engineering Field Manual, as outlined in a table on 
the Final Drainage Conditions drawing (Drawing P3-6).   

Culverts will be required to convey water from the existing stormwater Retention 
Pond E to Pond C, as shown on the Final Drainage Conditions drawing.  The culverts 
were sized by Moreno Cardenas using the Heasted Methods Flowmaster program and 
are provided in Appendix 3B, Attachment 3.  The final drainage conditions of the 
updated closure plan have been evaluated to ensure the culverts sized previously are 
adequate. The culverts can be seen on the Final Drainage Conditions drawing and the 
details as provided previously by Moreno Cardenas are provided on Drawings P3-9 
and P3-10 in Appendix 3C.  

There are two future retention ponds (B and C) and two existing retention ponds (A 
and E) for the McCombs Landfill final conditions.  The ponds are designed to hold the 
runoff from the 100-yr storm event, 25% emergency capacity, and silt volume (0.012 
ac-ft/acre) generated from the drainage area.  Pond A is located in the northwest 
corner of the site within the 100-year floodplain and retains water from drainage areas 
DEV-2, DEV-3 and DEV-4.  See Section 3.3.2 for a discussion of the 100-Year 
Floodplain area.  This area is not regulated under the Section 404 provisions of the 
Clean Water Act and the Department of the Army permit is not required.  A letter 
from the Department of the Army, date July 2002, is provided in Appendix 3B, 
Attachment 4.  Pond B is located in the northeast corner of the site and retains water 
from drainage areas DEV-5 and DEV-6, which includes some minimal offsite run-on 
storm water from just outside the east property boundary.  Pond C is located in the 
southeast corner of the site and retains water from drainage areas DEV-7, DEV-8 and 
discharge from Pond E, through three 36 inch culverts, which retains water from 
drainage area DEV-1.  The ponds are shown on Drawing P3-6 - Final Drainage 
Conditions.  Calculations for the pond capacities are provided in Appendix 3B, 
Attachment 1 – Stormwater Calculations.  Results of modeling the culverts from the 
existing pond are provided in Appendix 3B, Attachment 3 – Culvert Calculations. 

Developed drainage patterns do not alter the pre-developed and existing conditions in 
such a way that hinders off-site areas.  The perimeter v-ditches and ponding areas will 
control all runoff generated within the site.  The Landfill retains the stormwater onsite 
as well as accepts some off-site run-on from adjacent properties located to the north, 
east and south. The off-site run-on is created by visual screening berms that are 
located approximately 30 feet beyond the property line.  All drainage calculations for 
the facility (both existing and future conditions) include the additional run-on from 
these off-site areas.   

The mined pit area will act as a natural low-lying infiltration basin during interim 
phases of Landfill operation (applicable to Sectors A through F).  The low-lying areas 
will be graded during Sector construction so that the drainage is away from the 
developed Sector, preventing run-on.  In addition, as each Sector is developed, 
delineation berms will be placed around the current Sector to prevent runoff from the 
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working face and run-on from the surrounding features.  Retention Ponds B and C will 
be developed as fill progresses and interim phases are built (Sectors F and D, 
respectively); Retention Ponds A and E are already constructed.  The site retention 
basins are designed to handle stormwater during all phases of construction (and also 
for final closure) for any stormwater runoff that leaves the non-active Landfill 
footprint.  The calculations provided for the site retention basins in Appendix 3B, 
Attachment 7 are for the final closure condition (i.e., the worst case scenario in which 
the most runoff will be directed to the retention basins); therefore the basins are 
adequately sized for all phases of Landfill construction.  The site drainage collection, 
conveyance, and detention structures are designed to operate during all phases of 
Landfill construction so that the existing drainage patterns will not be adversely 
altered in accordance with 30 TAC §330.305(a).  Existing and final stormwater 
calculations are provided in Appendix 3B, Attachment 7 – Drainage Calculations.  
Interim structures include delineation (run-on, runoff) berms as identified on Drawing 
P3-29, Detail 4.  Non-erodible velocities and soil loss calculations during all phases of 
Landfill construction are summarized in Appendix 3B (calculations are provided in 
Appendix 3B, Attachment 7 and 5, respectively). 

3.3.1.4 Erosion and Sedimentation Control Plan 
The facility has been designed to prevent discharge of pollutants into waters of the 
State or waters of the United States, as defined by the Texas Water Code and the 
Federal Clean Water Act.  An Erosion and Sedimentation Control Plan is provided in 
Appendix 3B.  The Landfill supervisor is responsible for maintaining drainage 
structures to ensure proper working order per the Site Operating Plan maintenance 
requirements.  The Landfill submitted a notice of intent (NOI) to comply with the 
TPDES Multi-Sector General Permit relating to stormwater discharge and received 
Permit No. TXR05L795 from the TCEQ on October 28, 2011.  A copy of this permit 
is included in Appendix 2D – TPDES Multi-Sector General Permit. 

3.3.2 Flood Control and Analysis 
There is an area of the Landfill, including existing Pond A, to the northwest corner 
that lies in the 100-year floodplain as shown on the Flood Insurance Rate Map (FIRM) 
Panel No. 480214 0004 C and Appendix 3D, Drawing P3-14 - 100-Year Floodplain 
Map.  The zone designation for the floodplain is A1, which is an area of 100-year 
flood with already determined base flood elevations (BFE’s) and flood hazard factors.   
The BFE’s were converted from NGVD29 Datum to the City of El Paso Datum with a 
factor provided by Land-Mark Professional Surveying Incorporated.  As shown on 
Drawing P3-8, the BFE’s are below the site berms located around the site, and 
therefore the 100-year flood will be diverted around the Landfill site to the north and 
will not affect stormwater elevations within Pond A nor will the BFE’s affect Landfill 
operations.  The FIRM map is provided in Appendix 3D, Drawing P3-13. 

Pond A was sized as described above with a storage capacity of 19.77 ac-ft.  The 100-
year 24-hour storm event contributes 17.67 ac-ft of runoff volume (including 25% 
emergency capacity and silt volume of 0.012 ac-ft/yr).  Note from the high-water 
elevation provided on the cross sections, at least three feet of freeboard is provided in 
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accordance with 30 TAC §330.307(b)(1).  Pond A was sized to contain the volume of 
runoff plus a 25% emergency capacity and silt accumulations thus minimizing the 
impact to the BFEs for the area.  The floodplain does not come into contact with the 
Landfill operational areas as described above.  

3.3.3 Conclusion 
The facility has been designed to comply with 30 TAC §330.301 through §330.307.  
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Section 3.4 
WASTE MANAGEMENT UNIT DESIGN PLAN 

30 TAC §330.63(d) 

This waste management unit design plan for the Landfill addresses all weather 
operation, identifies the method used for landfilling, identifies the deepest excavation, 
estimates the waste deposition rate, projects site life, provides cross sections of the 
Landfill, provides a liner quality control plan, and provides a final cover quality 
control plan. 

3.4.1 Landfill Unit Design 

3.4.1.1 Provisions for All-Weather Operation  
30 TAC §330.63(d)(4)(A) 
Precautions will be taken to ensure all roads are passable during all weather 
conditions.  New all-weather roads will be constructed as fill progresses in each area 
of the Landfill.  The roads will consist of a compacted layer on the road surface to 
minimize mud tracking and allow access during all weather conditions.  The main 
access road to the site will be constructed with a top layer of flexible pavement.  

3.4.1.2 Proposed Landfill Method  
30 TAC §330.63(d)(4)(B) 
The McCombs Landfill has broken up development into eleven sectors.  These sectors 
are identified as A through K.  Drawings depicting this layout, existing site conditions, 
final fill height, drainage structures, and entrance facilities are provided in Appendix 
3E - Site Layout Plans.  Area filling will take place in each sector before moving onto 
the next.  The settlement rate will be affected by the method of landfilling, the amount 
of moisture in the refuse, and by the amount of compaction received.  Poor 
compaction and high lifts would result in more settlement.  Decomposition is 
anticipated to be slow due to the low amount of precipitation received on average in 
the area.  An in-place density of 1,200 pounds per cubic yard (lb/cy) or greater will 
reduce the amount of settlement.  

Excavation side slopes and final side slopes will be no steeper than 3H:1V, and the 
final top slope will be approximately 7%.  Placement of final cover will generally 
follow the same sequence of development, sector A through K.  Closure of each sector 
will be in accordance with the closure plan provided in Section 3.8 – Final Closure 
Plan. 
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3.4.1.3 Elevation of Deepest Excavation  
30 TAC §330.63(d)(4)(C) 
The deepest elevation of excavation will be approximately 4017 feet above mean sea 
level (msl) in the leachate collection sumps.  The minimum waste placement elevation 
will be approximately 4024 above msl (minimum base elevation of 4022 plus two-feet 
for protective sand layer).  The maximum elevation of final cover will be 4305 feet 
above msl.  The maximum elevation for disposed waste will be 4301.7 feet above msl 
(for the alternative cover profile).  All elevations listed are in City of El Paso vertical 
datum. 

3.4.1.4 Estimated Waste Deposition Rate and Site Life  
30 TAC §330.63(d)(4)(D) 
The estimated rate of disposal was calculated assuming an annual population increase 
of 2% in growth, and assuming a disposal rate of 497,309 tons per year (in 2014 
tonnage) until Clint Landfill closes in 2030. 3,000 tons per year are assumed from 
2011 through 2013.  After Clint Landfill closes, McCombs Landfill will receive all of 
the waste that would have previously been received at the Clint Landfill, therefore the 
disposal rate at McCombs will raise from 45% of the county waste allocation to 100%.  
The 1990 base population for central, northeastern and northwestern areas of El Paso 
(areas where solid waste is planned to go to the McCombs Landfill) was used for the 
growth rate estimation.  The population for the above mentioned areas in 1990 was 
322,842 people.  Using the rate above, and an airspace utilization factor of 1200 lb/cy, 
the estimated life of the Landfill is to 2059. 

The total remaining Landfill volume available for waste disposal in Sector A is 
approximately 640,890 cubic yards (including waste and daily, intermediate and final 
cover), which provides capacity through 2014, based on table 3.4H-1 in Appendix 3H 
- Site Life Projections.  The total remaining Landfill volume available for waste 
disposal including the remainder of Sector A and all subsequent planned sectors (B 
through K) is 62,532,764 CY, which provides a site life until 2059.  Calculations and 
assumptions for this waste volume and site life are included in Appendix 3H - Site 
Life Projections. 

3.4.1.5 Landfill Cross-Sections  
30 TAC §330.63(d)(4)(E)and(F) 
Cross sections of the Landfill are located in Appendix 3F.  These sections show the 
existing ground elevations; anticipated base elevation of excavation; bottom, side 
slope and vertical fill elevations; permitted fill elevations; existing groundwater 
monitoring wells; and the liner and cover system elevations.  Top of waste elevation; 
perimeter or toe berm details; gas vents or wells; and groundwater elevations are 
included by reference to other portions of the permit document.  The sections shown 
are representative of the entire site. 
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3.4.1.6 Liner Quality Control Plan  
30 TAC §330.63(d)(4)(G) 
A quality control plan for the base composite liner system in accordance with 
§330.339 is provided in Appendix 3J - Liner Quality Control Plan.  The components 
of the current prescriptive composite liner system are listed from top to bottom in 
Table 3.4-1 and components of the alternative composite liner system are listed from 
top to bottom in Table 3.4-2.  For ease of distinguishing the difference between the 
two alternative liners for the facility, the previously permitted alternative liner will be 
referenced as the “prescriptive liner” throughout this permit and the new alternative 
liner will be referred to as the “alternative liner”.  It should be noted that the modeling 
results for both the previously approved prescriptive liner and the new alternative liner 
are provided in Appendix 3J.  The components for the expansion piggyback onto the 
existing MSW area are listed from top to bottom in Table 3.4-3.  The expansion 
piggyback liner will be placed in Sectors H, I, and J (approximately 78 acres).  Detail 
drawings of the liner system are located in Appendix 3G - Construction Design 
Details, Drawing P3-28 – Landfill Base Plan 

Table 3.4-1 
Components of the Prescriptive Composite Liner System in Descending Order 

Liner System Component Description Thickness 

Protective Cover 
Sand with coefficient of permeability 

greater than or equal to 1x10-3 
cm/sec 

24 inches 

Geomembrane Liner Textured HDPE Geomembrane 60 mil 

Composite Liner 
Compacted Caliche with a 

coefficient of permeability less than 
or equal to 1x10-7 cm/sec 

6 inches 

Compacted Soil Liner Compacted Native Soil or Interim 
Cover Soil 6 inches 

Table 3.4-2 
Components of the Alternative Composite Liner System in Descending Order 

Liner System Component Description Thickness 

Protective Cover 
Sand with coefficient of permeability 

greater than or equal to 1x10-3 
cm/sec 

24 inches 

Geomembrane Liner Textured HDPE Geomembrane 60 mil 

Composite Liner 
Geosynthetic Clay Liner (GCL) with 

a coefficient of permeability less 
than or equal to 5x10-9 cm/sec 

NA 

Compacted Soil Liner Compacted Native Soil or Interim 
Cover Soil  6 inches 
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Table 3.4-3 
Components of the Composite Liner System for the Expansion Piggyback Liner in 

Descending Order 

Liner System Component Description Thickness 

Protective Cover 
Sand with coefficient of permeability 

greater than or equal to 1x10-3 
cm/sec 

24 inches 

Geomembrane Liner Textured HDPE Geomembrane 60 mil 

Composite Liner 
Geosynthetic Clay Liner (GCL) with 

a coefficient of permeability less 
than or equal to 5x10-9 cm/sec 

NA 

Geogrid Stabilization Layer Uniaxial Layers Placed 
Perpendicular to One Another 2 layers 

Interim Cover Soil 
Sand with coefficient of permeability 

greater than or equal to 1x10-3 
cm/sec 

6 inches 

Compacted Buffer Soil On Site Soil 36 inches 

3.4.1.7 Final Cover Quality Control Plan  
30 TAC §330.457 
A quality control plan for the final cover system is included in Appendix 3O.  Detail 
drawings of the final cover system are provided in Appendix 3G, Drawing P3-33 - 
Final Cover Plan, and Drawing P3-34 – Final Cover Details.  The components of the 
prescriptive final cover system for lined areas of the Landfill are listed from top to 
bottom in Table 3.4-4 below.  The components of the prescriptive final cover system 
for unlined areas of the Landfill are listed from top to bottom in Table 3.4-5.  The 
components of the alternative final cover system (for both lined and unlined Landfill 
areas) are listed from top to bottom in Table 3.4-6. 

Table 3.4-4 
Components of the Prescriptive Final Cover System in Descending Order (Lined Landfill) 

Cover System 
Component Description Thickness 

Topsoil Layer Native Topsoil or Rock Armoring 6 inches  topsoil or 4 inches  
rock 

Erosion Layer Earthen Material  12 inches 
Flexible Membrane Cover Textured LLDPE or VLPE Liner 40 mil 

Infiltration Layer Sand with a permeability less than or equal to 
1x10-5 cm/sec 

18 inches 

Intermediate/Daily Cover Native Soil 12 inches 
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Table 3.4-5 
Components of the Prescriptive Final Cover System in Descending Order (Unlined 

Landfill) 

Cover System 
Component Description Thickness 

Topsoil Layer Native Topsoil or Rock Armoring 6 inches  topsoil or 4 inches  
rock 

Erosion Layer Soil with a coefficient of permeability less than or 
equal to 1x10-5 cm/sec 

18 inches 

Intermediate/Daily Cover Native Soil 12 inches 

Table 3.4-6 
Components of the Alternative Final Cover System in Descending Order 

Cover System 
Component Description Thickness 

Top Layer Rock Armoring 4 inches 
Erosion Layer Material placed at 90% compaction 18 inches 
Support Layer Material placed at 80% compaction 6 inches 

Intermediate/Daily Cover Native Soil 12 inches 

3.4.2 Storage and Transfer Units 

3.4.2.1 Citizen’s Collection Area 
All residents and some commercial haulers will be directed to the PDA to dispose of 
wastes in roll-off containers.  Trained Landfill personnel will be positioned at the 
public drop-off area and working face to visually screen for prohibited items.  
Customers disposing of bulky items and white goods will also be directed towards the 
PDA for unloading.  Acceptable bulky items and white goods include automobiles, 
metal tanks, large metal pieces, and household appliances that have had all chlorinated 
fluorocarbons (CFCs) removed in accordance with 40 CFR §82.156(f).   These items 
will be recycled by a permitted salvage company under contract with the City.   
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Section 3.5 
GEOLOGY REPORT 

30 TAC §330.63(e) 

The geologic data submitted to the TCEQ as part of the 2002 MPA has been reviewed 
and approved by George Richardson, Professional Geologist in the State of Texas.  
The geologic data, including the boring logs and cross sections, are located in 
Appendix 3K – Geology.   

An updated Site Characteristics and Monitoring Plan has been developed by Parkhill, 
Smith and Cooper to conform with the requirements of 30 TAC §330.63(e) (Appendix 
3K, Attachment 1). 

The information provided within the Geology Report and supporting documents in 
Appendix 3K generally conforms with the requirements of 30 TAC §330.63(e).  This 
permit amendment includes a request for a vertical expansion of the Landfill but no 
lateral expansion of the Landfill footprint.  Prior to starting work on this permit 
amendment and during the subsequent permit review and comment period, TCEQ 
stated, since there is no lateral expansion of the Landfill no additional geologic site 
characterization is necessary.   

 



 

11/22/2011  

Section 3.6 
GROUNDWATER SAMPLING AND ANALYSIS PLAN 

30 TAC §330.63(f) 

A Groundwater Sampling and Analysis Plan prepared by Parkhill, Smith and Cooper 
(PSC) in 2009 has been provided in Appendix 3L – Groundwater Sampling and 
Analysis.  This plan was prepared in accordance with the standards set forth in 30 
TAC §330.63(f). 
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Section 3.7 
LANDFILL GAS MANAGEMENT PLAN 

30 TAC §330.63(g), §330.371 

3.7.1 Introduction 
This landfill gas (LFG) management plan (Plan) has been developed as required by 30 
TAC §330.63(g) for the Landfill located in El Paso, Texas.  This LFG management 
plan is consistent with the requirements set forth in 30 TAC §330.371 and provides a 
site-specific approach for completing LFG management.  This Plan describes the 
existing and potential future LFG management system and discusses the operation and 
monitoring of these systems, including verification of results, notification procedures, 
and possible remediation activities.  Landfill Gas Management Plans developed by 
R.W. Beck, dated April 3, 2009, VIVA Environmental, Inc, dated November 27, 2001, 
and AGRA Earth and Environmental Group, dated April 8, 1994, were used in the 
development of the following section and are included for reference as Appendix 3M, 
Attachment 4. 

3.7.1.1 Purpose 
Compliance with §330.371(a) requires landfills to implement a routine LFG 
monitoring program to ensure that the following conditions are met: 
 Concentrations of methane gas does not exceed 1.25% by volume in facility 

structures (excluding gas control or recovery system components); and 
 Concentrations of methane gas does not exceed 5% by volume in monitoring 

points, probes, or other matrices at the facility boundary. 

The purpose of this plan is to provide guidelines for the management of LFG and to 
provide guidance if the levels of methane exceed the limits specified above.  Pursuant 
to §330.371(c), if methane levels are exceeded, the owner or operator shall take the 
following steps: 
 Ensure protection of human health, and notify the Executive Director, local and 

county officials, emergency officials, and the public of the exceedance; 
 Within seven days of the detection, operating records shall be updated to reflect the 

concentration of methane gas levels detected and the steps that were taken to 
protect human health; and 

 Within 60 days of exceedance, a remediation plan shall be implemented to control 
methane gas releases.  Copies of the remediation plan shall be placed in the 
operating record, provided to the Executive Director, and notification to the 
Executive Director that the plan has been implemented.  The remediation plan shall 
include the nature and extent of the problem and the proposed remedy.  After 
review, the Executive Director may require additional remediation measures.  
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3.7.1.2 General 
In accordance with §330.371(d), the Executive Director may establish alternative 
schedules for demonstrating compliance with subsections §330.371(b) and 
§330.371(c). 

In accordance with §330.371(e), the LFG monitoring and control program will 
continue for a period of 30 years after certification of final closure of the facility or 
until the owner or operator receives written authorization to reduce the program.  
Authorization to reduce LFG monitoring and control shall be based on demonstration 
that there is not potential for gas migration beyond the property boundary or into site 
structures.  Demonstration shall be supported by collected data and additional studies, 
as required. 

In accordance with §330.371(f), the LFG monitoring and control system shall be 
revised as needed to maintain current and effective LFG monitoring and control.  Post-
closure shall not interfere with the function of the LFG monitoring and control 
systems.  Any underground utility trenches that cross the facility boundary shall be 
vented and monitored regularly. 

3.7.2 Site Characteristics 
In accordance with §330.371(b), the Landfill shall implement a routine LFG 
monitoring program to ensure the standards of §330.371(a) are met.  The type and 
frequency of monitoring shall be based on the existing site conditions.  The minimum 
frequency of monitoring shall be quarterly. 

3.7.2.1  Soil Conditions 
The site geologic conditions present at the Landfill are discussed in Appendix 3K - 
Geology. 

3.7.2.2 Hydrogeologic Conditions 
The hydrogeologic conditions present at the Landfill are discussed in Appendix 3K – 
Geology. 

3.7.2.3 Hydraulic Conditions 
Hydraulic conditions at the Landfill are discussed in Section 3.3 – Facility Surface 
Water Drainage Report. 

3.7.2.4 Facility Structures within the Property Boundary 
The Landfill has a permit boundary of approximately 347-acres of which 277-acres 
will be available for waste placement.  The existing structures located within the 
property boundary include the existing gatehouse (fee collection building), the 
maintenance building and a small storage building.  The scale house building shall be 
monitored quarterly with a hand held gas meter at the base of each exterior wall and 
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ambient air.  As part of the facility expansion, it is anticipated that a new equipment 
maintenance building and scale house will be constructed to the south of the existing 
buildings outside of the property boundary (Drawing P3-17 in Appendix 3E).  

3.7.2.5 Underground Utilities 
Underground utility lines that exist within the future disposal footprint of the landfill 
will be removed prior to the landfill expansion.  No utility lines exist within the 
current disposal footprint of the landfill.  Overhead lines provide electricity and 
telephone service to the buildings on-site.  Consequently, monitoring or reporting of 
easement for buried utilities is not applicable. 

3.7.2.6 Offsite Structures  
As stated previously, as part of the facility expansion, it is anticipated that a new 
equipment maintenance building and scale house will be constructed to the south of 
the existing buildings outside of the property boundary (Drawing P3-17 in Appendix 
3E).  Any new landfill structures will be monitored similarly to the existing structures 
located within the property boundary.  

In accordance with §330.371(h), since off-site habitable structures are located within 
3,000 feet of the waste placement boundary, a permanent perimeter monitoring system 
is installed at the Landfill and is discussed in more detail below.   

3.7.3 Existing Monitoring System 
The existing LFG systems consists of gas monitoring probes (GMP) located along the 
perimeter of the landfill property as well as a landfill gas migration control system 
(GMCS) located along the western perimeter of the Landfill.  The existing systems are 
shown on Drawing P3-43 in Appendix 3M and are described in further detail below. 

3.7.3.1 Gas Monitoring Probes  
GMP-1 through GMP-8 were installed in 1994.  Description of the installation 
practices and sample boring and well installation logs are provide in the Landfill Gas 
Management Plan prepared by AGRA Earth & Environmental Group (AGRA) on 
April 8, 1994.  

GMP-9 through GMP-17 were installed in 2001 by VIVA Environmental, Inc. 
(VIVA).  Description of the installation practices, boring logs and well installation 
logs are provide in the Landfill Gas Management Plan prepared by VIVA on 
November 27, 2001.  

In 2003, GMP-3 was replaced with GMP-3A and GMP-3 was decommissioned, 
plugged and abandoned.  GMP-3A was installed adjacent to GMP-3 at a depth of 
approximately 67 feet below ground surface (bgs).  The City also decommissioned, 
plugged and abandoned GMP-4, GMP-5, and GMP-6 based on previous TCEQ 
approval due to the GMPs no longer falling on the outside perimeter of the landfill.  
The GMPs were abandoned in November 2003. 
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In 2004, GMP-18 and GMP-19 were installed to eventually replace GMP-2 and GMP-
3A, respectively.  The current locations of GMP-2 and GMP-3A are too close to the 
waste limits, and the locations of GMP-18 and GMP-19 are more suitable for gas 
monitoring at these two locations.  GMP-2 and GMP-3A readings have returned to 
compliance due to the installation and operation of the active GMCS along a portion 
of the western perimeter as part of the gas migration remediation plan, but the GMPs 
have yet to be decommissioned, plugged and abandoned.   

Temporary gas monitoring probes GMP-20, GMP-21, and GMP-22 were installed in 
2006 to provide additional information on gas migration.  Readings taken from the 
temporary probes have demonstrated that the gas migration issue has been mitigated.  
These probes are to be decommissioned, plugged and abandoned at a future date. 

Boring and well installation logs for GMP-18 through GMP-22 are provided in the 
Landfill Gas Management Plan prepared by R.W. Beck in 2009.  

The permanent Site Methane Monitoring Network currently consists of fourteen (14) 
GMPs (GMP-1 and GMP-7 through GMP-19) spaced approximately 1,000 feet apart.  
The GMPs were installed along the permitted area and property boundary.  A review 
of on-site geological/soil data revealed little evidence of any laterally extensive 
stratographic units which could significantly influence migration of any gases 
produced within the landfill cells (AGRA, 1994).  Additionally, geomembrane liner 
systems that will exist in future landfill cells should minimize potential for LFG 
migration away from the landfill footprint.   

3.7.3.2 Passive Gas Vents 
In June 2000, two passive venting wells (PV-1 and PV-2) were installed in order to 
intercept and vent methane gas prior to reaching GMP-2 and GMP-3.  Both venting 
wells were installed to a depth of approximately 60-feet bgs in order to capture 
methane gas at depths where the majority of the elevated methane gas levels were 
detected and may be generated.  In 2001, one vertical passive venting well (PV-3) was 
installed to a depth of 55-feet below grade.   

In November of 2003, PV-1A and PV-2A were constructed to help mitigate the high 
methane readings recorded in GMP-2 and GMP-3.  PV-1, PV-1A and PV-2A still 
exist within in the LFG management system; however, these wells were capped during 
the installation of the GMCS.   

Five additional passive gas vents were installed in 2006 to provide additional gas 
venting in the area between GMP-2 and GMP-3.  PV-3R was a replacement vent of 
PV-3 installed in 2001.  PV-3 was abandoned in November 2003 as it falls within the 
landfill footprint and was no longer required to reduce methane levels measured at 
GMP-4.   

PV-2 through PV-7 were converted into active gas extraction wells as part of the 
GMCS construction.  The GMCS system is described in more detail in Section 3.7.3.3 
below. 

It should be noted that existing PVs (capped and active) will likely be 
decommissioned, plugged and abandoned prior to the vertical expansion on top of the 
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existing landfill, assuming that this section of the existing landfill is no longer 
producing significant amounts of LFG at that time.  However, in the event that the 
PVs still contain a significant amount of LFG, the PVs will be piped horizontally to 
the landfill perimeter for LFG venting/collection.  PVs will not be extended vertically 
through the future expansion landfill geomembrane liner. 

The locations of all active and abandoned GMPs and PVs are shown on Drawing P3-
42 in Appendix 3M.  Table 3.7-1 provides the approximate coordinates, elevations, 
and installed depths below ground surface at the time of installation of the GMPs and 
PVs of the existing system.   
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Table 3.7-1 
Existing LFG Monitoring System Monitoring Points 

Reference 
Point 

Date 
Installed Northing1 Easting1 

Depth Below 
Ground Surface 

Ground 
Elevation 

GMP-1 1994 10738395.3 413850.0 55-feet 4086.412 
GMP-2 1994 10739603.6 413889.0 55-feet 4088.112 
GMP-3 1994 Abandoned 

GMP-3A 2003 10740576.6 413938.6 55-feet 4096.682 
GMP-4 1994 Abandoned 
GMP-5 1994 Abandoned 
GMP-6 1994 Abandoned 
GMP-7 1994 10738660.9 415896.4 10-feet 4072.612 
GMP-8 1994 10738332.2 414822.2 55-feet 4072.382 
GMP-9 2001 10738234.7 416875.7 55-feet 4078.552 
GMP-10 2001 10739228.3 417042.1 55-feet 4084.322 
GMP-11 2001 10740226.8 417080.2 55-feet 4087.332 
GMP-12 2001 10741225.2 417116.3 55-feet 4082.852 
GMP-13 2001 10742226.1 417153.5 55-feet 4082.212 
GMP-14 2001 10742561.4 416214.0 55-feet 4075.692 
GMP-15 2001 10742613.3 415216.7 55-feet 4067.692 
GMP-16 2001 10742664.4 414138.6 55-feet 4048.132 
GMP-17 2001 10741690.8 413989.8 55-feet 4056.372 
GMP-18 2004 10739597.9 413835.6 65-feet 4086.001 
GMP-19 2004 10740582.1 413863.0 65-feet 4085.391 
GMP-20 2006 10740260.4 413927.8 65-feet 4098.001 
GMP-21 2006 10739947.8 413908.1 65-feet 4094.531 
GMP-22 2006 10740120.7 413858.4 65-feet 4085.691 

PV-1 2000 10739588.0 413938.6 60-feet 4092.702 
PV-1A 2003 10739578.0 413938.6 55-feet 4090.001 
PV-2 2000 10740520.5 413971.0 60-feet 4101.282 

PV-2A 2003 10740550.5 413971.0 55-feet 4093.111 
PV-3 2001 Abandoned 

PV-3R 2006 10740452.5 414057.0 60-feet 4081.812 
PV-4 2006 10740279.1 414045.0 60-feet 4102.001 
PV-5 2006 10740094.4 414034.1 60-feet 4101.721 
PV-6 2006 10739890.3 414088.3 60-feet 4101.501 
PV-7 2006 10739641.6 414044.0 60-feet 4090.411 

 
1 Northing and Easting locations and ground elevations provided are approximate and based on existing conditions 

locations and 2011 surveyed contours.  
2 Elevations obtained from VIVA, 2001.  
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3.7.3.3 Gas Migration Control System (Western Perimeter) 
Existing gas monitoring probes (GMP-2, GMP-3, GMP-20, and GMP-21) located 
along the western perimeter of the Landfill have had periodic elevated methane 
readings above the regulatory limit of 5%.  The Landfill was placed under 
enforcement action by the TCEQ to mitigate the affected GMPs due to the elevated 
methane readings. 

In an attempt to reduce the methane readings, PV-1A and PV-2A were installed in 
2003 and PV-3R through PV-7 were installed in 2006 along the western waste limit of 
the Landfill; however, the passive vents installed were not effective in controlling gas 
migration toward the affected GMPs.  As a result, the City decided to install an active 
gas migration control system (GMCS) as part of the site gas remediation plan. 

The GMCS is an active extraction system to control LFG migration in the affected 
area.  The system is a partial active system, because it was installed only along a 
distance of approximately 1,000 feet over the northwestern portion of the unlined 
landfill.  Existing PV-2 through PV-7 were converted into active gas extraction wells 
as part of the GMCS.  In addition to the 6 converted extraction wells, the GMCS 
consists of LFG header and lateral pipes, a condensate sump and pump system, a 
blower/flare station, a condensate storage tank, and an air compressor system to power 
the condensate pump system.  Since the GMCS system installation and subsequent 
start up in August of 2009, the GMP readings have been in compliance.  If there are 
methane readings out of compliance in the future, further investigation will be 
conducted to ensure that the existing system is performing optimally.  In the case that 
the system is running at peak performance and methane readings are still out of 
compliance, additional PVs may be added to the GMCS network.  GMCS details are 
provided in the R.W. Beck Landfill Gas Management Plan of 2009.  

3.7.4 Potential Future LFG Management System 

3.7.4.1 NSPS Requirements 
Pursuant to 40 CFR Part 60, Subpart Cc §60.33c, “a State plan shall include control of 
MSW landfill emissions at each MSW landfill meeting the following three conditions: 

1. The landfill has accepted waste at any time since November 8, 1987, or has 
additional design capacity available for future waste deposition; 

2. The landfill has a design capacity greater than or equal to 2.5 million megagrams 
and 2.5 million cubic meters.  The landfill may calculate design capacity in either 
megagrams or cubic meters for comparison with the exemption values.  Any 
density conversions shall be documented and submitted with the design capacity 
report; and, 

3. The landfill has a nonmethane organic compound emission rate of 50 megagrams 
per year or more.” 
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Design Capacity 
One threshold for NSPS requirements is the Landfill having a design capacity of 2.5 
million megagrams (Mg) or cubic meters.  The Landfill design capacity is over the 
NSPS threshold of 2.5 million Mg.   

NMOCs 
Because the Landfill is over the design capacity threshold, nonmethane organic 
compound (NMOC) monitoring is required at a Tier II level.  The last NMOC 
monitoring event conducted at the Landfill was completed in March 2007.  The results 
from the NMOC monitoring indicate that the maximum NMOC concentration will 
occur in year 2047 at a concentration of 34.69 Mg (under the 50 Mg threshold).  
According to the 2007 test results, the Landfill is currently under the annual air 
emissions threshold of the Federal New Source Performance Standards (NSPS), and as 
a result, there is no present requirement for the City to install a LFG collection and 
control system (GCCS) covering the entire landfill.  The latest NMOC results are 
provided in Appendix 3M. 

NMOC monitoring will continue, as necessary, in accordance with the site air permit 
and the Landfill will continue to evaluate the need for an active GCCS based on future 
NMOC monitoring results. 

3.7.4.2 Active Gas Collection and Control System 
Although the Landfill is currently not required to install an active GCCS system, the 
following system has been designed with the assumption that the Landfill will either 
eventually have to comply with NSPS standards, or will choose to install an active 
GCCS voluntarily to further landfill gas to energy efforts. 

The designed active GCCS will consist of a series of wells and piping used to convey 
LFG to an open flare station for combustion or to a landfill-gas-to-energy conversion 
system.  The GCCS will be constructed in a similar manner to the GMCS and may 
include some of the same components as the GMCS.  GCCS components will include: 
 Header/Manifold 
 Lateral 
 Vertical Gas Wells (GW) 
 Cleanout Stations 
 Condensate Sumps 
 Flare Station 

As shown on Drawing P3-39 in Appendix 3M, the GWs were designed at a radius of 
influence (ROI) of 150-feet.  The ROI was developed based on previous experience 
with similar type soils (silty sand/sandy) and drier waste moisture content.  The actual 
location of the GWs may vary dependent on site conditions at the time of installation. 
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3.7.4.3 Existing System Modifications 
Upon Landfill expansion, it is anticipated that GMP-7 will be removed from the 
monitoring system and that GMP-23 will replace GMP-7 in the monitoring network 
(Drawing P3-43 in Appendix 3M).  GMP-23 will be located on the outside of the 
Landfill limits, but inside the property boundary.  GMP-7 will be decommissioned, 
plugged and abandoned upon installation of GMP-23.  GMP-23 will be installed 
following the guidelines set forth in Section 4.2 of the AGRA Landfill Gas Monitoring 
Plan, 1994 (Appendix 3M, Attachment 4). 

3.7.5 Monitoring Plan 

3.7.5.1 Perimeter Monitoring  
Perimeter Monitoring Network 
The LFG monitoring probe network at the Landfill includes a total of fourteen existing 
LFG monitoring probes (GMP-1 and GMP-7 through GMP-19) located along the 
perimeter of the waste fill area.  Locations of the existing GMPs are shown on 
Drawing P3-43 in Appendix 3M.  As mentioned previously, GMP-7 will be replaced 
with GMP-23 in the permanent monitoring network. 

Landfill Gas Monitoring Probes 
LFG monitoring probes have been installed along the perimeter of the waste fill area.  
Boring logs and typical construction details for the GMPs have been provided in 
previous versions of the LFG Management Plan (R.W. Beck 2009, VIVA 2001, 
AGRA 1994) which are provided in Appendix 3M, Attachment 4.  Future LFG 
monitoring probes will be installed in accordance with the detail shown on Drawing 
P3-44 in Appendix 3M.   

Monitoring Procedures 
During each monitoring event, the GMPs will be monitored for the following 
parameters: 
 Probe gas pressure at each probe; 
 Methane gas concentrations at each probe; 
 Barometric pressure during the monitoring event; and 
 Ambient temperature during the monitoring event. 

Monitoring for gas composition and pressure will be performed using a portable 
combustible gas indicator capable of measuring the above parameters.  Prior to the 
start of monitoring, the tester shall calibrate monitoring instruments in accordance 
with the manufacturer’s specifications.  The instrument is factory calibrated semi-
annually.  The tester should also record time, temperature, barometric pressure, and 
weather conditions prior to the start of the monitoring period.  Each GMP shall be 
monitored using the following monitoring procedures: 
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 Check GMP’s integrity; 
 Determine pressure within sealed monitoring tube; 
 Determine methane concentrations at each location; and 
 Record all data on the LFG Monitoring Report Form (Appendix 3M). 

Maintenance Procedures 
Each time LFG monitoring is conducted, the sampler will inspect the integrity of the 
LFG monitoring probes.  The sampler will record pertinent information on the LFG 
Monitoring Report Form provided in Appendix 3M.  The LFG Monitoring Report 
Form will be kept in the Site Operating Record.  The sampler will perform the 
following at each monitoring event: 
 Verify that the GMP identification number is clearly labeled on the outer casing or 

lid; 
 Verify that the protective casing is intact and is not bent or excessively corroded; 
 Verify that the protective barrier pipes are intact; 
 Verify that the working pad is intact; 
 Verify that the lock is functional;  
 Verify that the hinged cover is in working order; and 
 Verify that the inner casing is intact. 

If damage or excessive wear to the LFG monitoring probe is observed, it will be 
reported to the landfill manager and repaired within 30 days of the date damage is 
observed.  If it is not possible to repair the GMP, the LFG monitoring probe will be 
decommissioned and replaced within 60 days from the TCEQ approval date of the 
permit modification requesting replacement of the GMP.  Upon completion of the 
replacement GMP, an as-built documentation report including boring and well 
installation logs will be submitted to the TCEQ.   

The combustible gas monitoring instrument will be calibrated and maintained in 
accordance with the manufacturer’s instructions. 

3.7.5.2 GMCS/GCCS Monitoring 
GMCS Monitoring Network 
The gas migration control system network currently consists of 6 active gas wells that 
were converted from passive gas vents (PV-2 to PV-7).  The system was installed to 
mitigate methane exceedance detected in GMP-2, GMP-3, GMP-20 and GMP-21 
along the western perimeter of the unlined landfill area.  In the event that the levels of 
methane increase above regulatory standards in the affected GMPs, expansion of the 
existing GMCS may occur.  It is anticipated that this system will eventually be 
replaced by the GCCS network. 
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GCCS Monitoring Network 
The GCCS is anticipated to be installed either upon the landfill reaching NSPS 
standards requirements or on a voluntary basis.  This is dependent both on the current 
permitted waste capacity (which the landfill is currently exceeding the limits of 2.5 
million megagrams or 2.5 million cubic meters) and the current NMOC concentration 
within the LFG.  As described in Section 3.7.4.1, the actual timing for the Landfill 
reaching NSPS standards is currently unknown and will be dependent on future 
NMOC monitoring. 

Monitoring Procedures 
The GMCS and GCCS are designed to collect LFG and prevent fugitive emissions 
from the Landfill.  Since the rate of LFG production within the landfill varies, the 
amount of gas withdrawn by the GMCS/GCCS GWs should also be adjusted.  During 
each monitoring event, the Flare (and/or potential gas-to-energy conversion system) 
will be monitored and the GWs will likely be monitored for the following parameters: 
 Gas flow at each location; 
 Gas pressure at each location; 
 Gas temperature at each location; 
 Methane gas concentrations at each location; 
 Oxygen gas concentrations at each location; 
 Barometric pressure during the monitoring event; and 
 Ambient temperature during the monitoring event. 

Monitoring for gas composition, pressure, and temperature will be performed using a 
portable combustible gas indicator capable of measuring the above parameters.  Prior 
to the start of monitoring, the tester shall calibrate monitoring instruments in 
accordance with the manufacturer’s specifications.  The GMCS/GCCS will likely be 
sampled using the following sampling procedure: 
 Record date, time and current weather conditions; 
 Record initial data from Flare skid; 
 Perform GW maintenance check at each GW; 
 Record above parameters at each GW; 
 Adjust flow through the wellhead at each GW based on the methane and oxygen 

measurements (if necessary); and 
 Record end data from Flare skid. 

Maintenance Procedures 
When the GCMS/GCCS monitoring includes the monitoring of the GWs, the sampler 
will inspect the integrity of the GWs.  The sampler will record pertinent information 
on the LFG Monitoring Report Form which will be placed in the Site Operating 
Record.  The sampler will also observe the wellhead during the monitoring event to 
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ensure no damage has occurred to the wellhead.  If damage or excessive wear to the 
GW or wellhead is observed, it will be reported to the landfill manager and repaired 
within 30 days of the date damage is observed.  If it is not possible to repair the GW, 
the Landfill will evaluate the effectiveness of replacing the GW within the gas 
collection system.  If the GW is replaced, an as-built documentation report will be 
submitted to the TCEQ including boring and well installation logs.   

The combustible gas monitoring instrument will be calibrated and maintained in 
accordance with the manufacturer’s instructions. 

3.7.5.3 Facility Structures Monitoring 
Monitoring Procedures 
On-site buildings and structures designed for human occupation will be monitored, at 
a minimum, quarterly with a portable combustible gas indicator.  The buildings shall 
be monitored quarterly with a hand held gas meter at the base of each exterior wall 
and also the ambient air. 

If methane concentration exceeded allowable limits within structures, the building will 
be immediate evacuated and ventilated by opening doors and windows and placing a 
portable blower to blow clean air into the building.  Notification consistent with the 
procedures outlined in Section 3.7.6.2 will be implemented immediately. 

Maintenance Procedures 
The combustible gas monitoring instrument will be calibrated and maintained in 
accordance with the manufacturer’s instructions. 

3.7.5.4 Recordkeeping/Reporting 
Field monitoring data records will be placed in the Site Operating Record and 
maintained onsite for inspection.  Field data will be recorded on the LFG Monitoring 
Report Form provided in Appendix 3M.   

3.7.5.5 Monitoring Frequency 
LFG monitoring probes and facility structures will be monitored quarterly at a 
minimum.  The facility will monitor the locations more frequently if monitoring 
results indicate that LFG migration is occurring or is accumulating in the structures. 

GMCS monitoring is required on a monthly basis; however, Landfill personnel 
typically monitor on a weekly basis.  GCCS monitoring will occur similarly to the 
GMCS monitoring and shall comply with 40 CFR Part 60, Subpart WWW §60.756. 
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3.7.6 Action Plan 

3.7.6.1 Initial Response Measures 
This action plan has been prepared for the protection of human health in the event 
concentrations of methane exceed allowable limits as required under 30 TAC 
§330.371.  The action plan will address methane level exceedance measurements for 
both buildings and perimeter monitoring probes. 

Emergency Action 
As defined in Section 3.7.1.1, the first action in the event that methane is detected at 
levels above regulatory limits is to protect human health.  The following actions will 
be taken to protect human health dependent on the exceedance location. 

Permit Boundary 
If methane levels are detected above the regulatory limit in one of the GMPs, the 
landfill manager will be notified.  The immediate emergency response measure will be 
for the landfill manager to determine if any nearby buildings or structures (including 
offsite) are at risk and if evacuation of the buildings or structures should be requested. 

Structures 
If methane concentration exceeded allowable limits within structures, the building will 
be immediate evacuated and ventilated by opening doors and windows and placing a 
portable blower to blow clean air into the building.  The landfill manager will be 
notified of the exceedance, and personnel will not be allowed to reenter the building 
until additional measurements are taken. 

Verification Procedures 
Once emergency action measures have been taken to protect human health, the landfill 
manager will require monitoring personnel to begin verification procedures.  
Verification procedures are intended to determine if the methane levels detected are 
accurate, or if erroneous levels have been detected. 

Permit Boundary 
Verification of the detected methane levels above regulatory limits in the GMPs will 
be conducted within 24 hours using the following procedures: 
 Recalibrate gas detection equipment according to manufacturer’s 

recommendations; 
 After recalibration of the gas detection equipment, recheck the methane 

concentration in the GMP; and 
 Recheck the methane concentration again within 7 days of the initial reading. 

If the measured concentrations of methane are not above regulatory limits in the 
verification procedure, routine monitoring procedures will resume. 
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If the follow-up readings suggest that there are methane gas levels exceeding the 
regulatory limits, notification and remediate procedures must be implemented as 
described in Section 3.7.6.2 and Section 3.7.7. 

Structures 
Verification of detected methane levels in the facility structures shall be conducted 
within 24 hours of the exceedance by monitoring methane levels throughout the 
structure using a portable gas meter.  Readings will be taken in each room and in any 
confined spaces.  If any natural gas appliances exist in the structure, they should be 
checked for leaks. 

If concentrations of methane above the regulatory limit are not detected, personnel 
may return to the structure.  Daily follow-up verification readings must be made for a 
period of one week after the exceedance measurement.  If the follow-up readings 
suggest that there are methane gas levels exceeding the regulatory limits, notification 
and remediate procedures must be implemented as described in Section 3.7.6.2 and 
Section 3.7.7. 

3.7.6.2 Notification Procedures 
When methane concentrations are detected above the regulatory limit, notification will 
be made immediately in accordance with §330.371.  Within seven days from the date 
of an initial reading above allowable limits, the owner shall place in the Site Operating 
Record: 
 Concentration of methane gas levels detected as well as time, date, and location; 
 Description of steps taken to protect human health; and 
 Information regarding the notifications to the Executive Director, local and county 

officials, emergency officials, and the public of the exceedance; 

Within 60 days, the City shall take the following actions: 
 Submit and implement a remediation plan for the methane gas releases that 

describes the nature and extent of gas migration and proposed remedy to the 
Executive Director; and 

 Provide notification to the Executive Director that the remediation plan has been 
implemented. 

 Place a copy of the remediation plan in the Site Operating Record. 

3.7.7 Remediation Plan 
If verification procedures confirm that the methane levels detected are above the 
regulatory limits in either an onsite structure or GMP, remediation actions shall be 
implemented within 60 days of detection.  The initial remediation action will be an 
investigation of the cause of the exceeding methane levels.  The investigation will be 
completed using all or part of the following items: 
 Additional gas sampling at the landfill to determine concentrations of methane; 
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 Soil gas sampling to determine the extent of gas migration beyond the permitted 
landfill facility; 

 Additional or increased GMP monitoring in the area of exceedance; 
 Installation of additional GMPs or PVs in the area of exceedance; and 
 Installation/expansion of an active LFG collection and control system. 

Based on the results of the investigation, the Landfill will determine the appropriate 
course of action to ensure future methane concentration levels are below regulatory 
standards.  In accordance with 30 TAC §330.371, a remediation plan describing the 
nature and extent of the problem and the proposed remedy will be submitted to the 
Executive Director within 60 days of detection that notifies the Executive Director of 
the plan and that the plan has been implemented.  Copies of the remediation plan will 
be kept in the Site Operation Record.  If the remediation plan includes any changes to 
the LFG Management Plan, approval will be received from the TCEQ prior to 
implementation. 

3.7.8 Backup Plan 
This backup plan will be applicable under the assumption that the active GCCS is 
required to be installed under NSPS and has been developed in accordance with 30 
TAC §330.371(g)(3).  In the event that the GMCS/GCCS breaks down, the backup 
plan will be to repair the GMCS/GCCS as soon as possible, dependent on weather, 
contractor, material, and equipment availability.  During the repair period, monitoring 
frequency on the site GMPs will increase to monitoring levels determined at the time 
of repair. 
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Section 3.8 
FINAL CLOSURE PLAN 

30 TAC §330.63(h) 

The Final Closure Plan has been prepared in compliance with applicable regulations 
(30 TAC §330.63(h), 330.457, and 330.459) for the McCombs Landfill.  Within 180 
days of the last receipt of wastes for any MSWLF unit, the owner or operator will 
complete the installation of a final cover system as permitted, designed and 
constructed to minimize infiltration and erosion.  This final closure plan includes the 
following: 
 A description of the prescriptive final cover design, including methods for 

installation; 
 A description of the alternative final cover design, including justification in 

accordance with the Guidance for Authorizing a Water Balance Alternative Final 
Cover for a Municipal Solid Waste Landfill, and methods for installation; 

 An estimate of the largest area requiring final cover at any time during the active 
life of the landfill;  

 An estimate of the maximum inventory of wastes on-site over the active life of the 
landfill; and 

 A schedule for completing all final cover activities. 

A copy of this closure plan will be included in the site operating record. 

The Final Contour Map for the Landfill depicting the final contours, site access roads, 
top and side slopes, and surface drainage features is located in Appendix 3E - Site 
Layout Plans. 

The estimated cost to hire a third party to perform the closure project can be found in 
Appendix 3N, Attachment 2 - Closure Cost Estimates. 

3.8.1 Description of Final Cover Design 
30 TAC §330.457(e)(1) 
The final cover will be applied to areas of the Landfill as they reach final contour 
elevations shown on the Final Cover Plan in Appendix 3G - Construction Design 
Details, Drawing P3-33.  The prescriptive final cover for areas of the Landfill with a 
synthetic bottom liner consists of a minimum of an eighteen inch infiltration layer over 
the intermediate and daily cover layers having a coefficient of permeability less than 
or equal to 1x10-5 cm/sec.  The infiltration layer is then overlain with a synthetic 
flexible membrane with permeability less than that of the bottom liner system.  
Twelve inches of earthen material are then placed, providing the erosion layer.  On top 
of the erosion layer, six inches of vegetative layer (or 4 inches of rock layer) is placed 
that can support and sustain native plan growth.  The rock layer, if used instead of the 
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vegetative layer, would consist of rounded to sub-rounded river rock, crushed angular 
to sub-angular rock, or a combination of the two.  

The synthetic membrane shall be a minimum of 40 mils (LLDPE) to ensure proper 
seaming.  Drawing P3-34 in Appendix 3G - Construction Design Details, shows 
details for the prescriptive final cover system design for areas of the landfill that have 
a synthetic bottom liner.  Drawing P3-29 in Appendix 3G details the Typical Landfill 
Perimeter Section, which shows how the liner is anchored to the existing grades.  

An alternative final cover system has been designed for the McCombs Landfill.  The 
alternative cover system includes only soil cover as opposed to a synthetic liner.  The 
system will include the 12 inches of preliminary cover (6 inches of daily cover and 6 
inches of intermediate cover) as is in the prescriptive cover, a 6 inch support layer, an 
18 inch erosion layer, and a 4-inch top layer consisting of rock armor. The alternative 
final cover is in lieu of the low permeability soil, synthetic membrane liner and topsoil 
(or rock) described in the prescriptive cover above.  Drawing P3-35 in Appendix 3G 
provides detail on the alternative final cover profile. 

Appendix 3N - Closure Details presents a demonstration of the infiltration equivalency 
of the two final cover system options and justification for the alternative earth cover in 
accordance with the “Guidance for Authorizing a Water Balance Alternative Final 
Cover for a Municipal Solid Waste Landfill”.  

Appendix 3B, Attachment 5 presents the calculated soil loss for the two final cover 
system options. 

The prescriptive cover sequencing will be different for areas with bottom liner than for 
those without and both are described below. 

3.8.1.2 Sequence of the Final Cover Installation 
The following provides a general sequencing plan for the prescriptive final cover 
system installation for the Landfill areas that include a synthetic bottom liner: 
 Apply the final six inches of daily cover, and if not closed within 180 days apply 

six inches of intermediate cover; 
 Place 18 inches of earthen material (with a coefficient of permeability less than or 

equal to 1 X 10-5 cm/sec) that will serve as the infiltration layer; 
 Place 40 mil LLDPE geomembrane; 
 Place 12 inches of earthen material that will serve as the erosion layer; 
 Place the 6 inch minimum earthen vegetative layer that is capable of supporting 

and sustaining native plant growth (or place 4 inches of crushed rock or river rock 
armoring in lieu of 6 inch earthen vegetative layer); and 

 Refer to Drawing P3-34 - Final Cover Details, in Appendix 3G for details of this 
final cover system design. 

The following provides a general sequencing plan for the prescriptive final cover 
system installation for the McCombs Landfill areas that do not include a synthetic 
bottom liner: 
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 Apply the final six inches of daily cover, and if not closed within 180 days apply 
six inches of intermediate cover; 

 Place 18 inches of earthen material (with a coefficient of permeability less than or 
equal to 1 X 10-5 cm/sec) that will serve as the infiltration layer; 

 Place the 6 inch minimum earthen vegetative layer that is capable of supporting 
and sustaining native plant growth (or place 4 inches of crushed rock or river rock 
armoring in lieu of 6 inch earthen vegetative layer); 

 Refer to Drawing P3-34 in Appendix 3G for details of this final cover system 
design. 

It should be noted that the only area that may receive the prescriptive final cover for 
areas that do not include a synthetic bottom liner include areas of existing unlined 
Landfill that will not receive any further waste, the western outside slope of Sector I 
and the southern outside slope of Sector J.  The areas of the slopes for Sectors I and 
Sectors J are identified on Drawing P3-28 in Appendix 3G, Attachment 4.  All other 
areas will either receive the prescriptive final cover system (with bottom liner) or the 
alternative final cover system described below. 

The following provides a general sequencing plan for the alternative final cover 
system installation for the McCombs Landfill areas (both with and without a synthetic 
bottom liner: 
 Apply the final six inches of daily cover and 6 inches of intermediate cover; 
 Apply 6 inches of support soil compacted to 80%; 
 Apply 18 inches of erosion soil compacted to 90%; 
 Apply 4 inches of top layer consisting of rock armor; 
 Refer to Drawing P3-35 - Alternative Cover Details, in Appendix 3G for details of 

this final cover system design. 

3.8.1.3 Site Preparation 
Site preparation includes clearing and grubbing vegetation in areas to receive 
intermediate cover.  The intermediate cover will be prepared and graded to meet the 
criteria set forth in the Final Cover Quality Control Plan.  Additional clean fill material 
from on-site native soil can be used to meet the required contour elevations.  

3.8.1.4 Prescriptive Final Cover Construction 
Testing and Evaluation of the prescriptive final cover system will be completed in 
accordance with 30 TAC §330.457(c).  For the prescriptive cover, the infiltration 
material will be placed in accordance with the Final Cover Quality Control Plan 
(located in Appendix 3P) and will be tested at least once per surface acre for 
coefficient of permeability.  Permeability data will be submitted to the TCEQ 
executive director.  A liquid limit (LL) of not less than 30 and a plasticity index (PI) of 
not less than 15 are required, but lower values of Atterburg limits may be acceptable.   
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The remaining layers (membrane, erosion and vegetative or rock layers) will be 
installed in accordance with the Final Cover Quality Control Plan.  If rock is chosen as 
the final layer, it will be graded to provide an interlocking framework for slope 
stability and to minimize erosion for surface water. 

3.8.1.5 Alternative Final Cover Construction 
Testing and Evaluation of the alternative final cover system will be completed in 
accordance with the TCEQ Guidance for Authorizing a Water Balance Alternative 
Final Cover for a Municipal Solid Waste Landfill and findings of the Unsat-H model 
and report found in Appendix 3N - Closure Details.  For the alternative cover, the 
support layer will be much less dense than the infiltration material utilized in the 
prescriptive cover.  The Interstate Technology and Regulatory Council (ITRC) 
Alternative Landfill Technologies Team states that a range of 75-85% compaction is 
best for evapotranspiration monolithic soil final cover systems.  This layer will be 
placed at 80% compaction. 

The erosion layer will be installed in accordance to the TCEQ Guidance for 
Authorizing a Water Balance Alternative Final Cover for a Municipal Solid Waste 
Landfill and finding of the Unsat-H model and report found in Appendix 3N.   This 
layer will be placed at 90% compaction.   

3.8.1.6 Final Cover Construction Activities for both Prescriptive 
and Alternative Systems 

A gas venting system will be implemented to dissipate the gas produced by anaerobic 
degradation of the waste at the site.  Drawings P3-41 and P3-42, in Appendix 3M - 
Landfill Gas Management Details, provide landfill gas venting system details.  Any 
gas collection system used at the site will be designed and installed with approval of 
the TCEQ. 

Erosion and soil loss preventative measures and maintenance will be required for the 
final cover.  Calculations using the Revised Universal Soil Loss Equation (RUSLE) 
for estimating soil loss on the final cover of the landfill can be seen in Appendix 3B, 
Attachment 5 – Closure Soil Loss Calculations.  Refer to Appendix 3G for slope 
stability analysis. 

3.8.2 Largest Area Requiring Final Cover 
30 TAC §330.457(e)(2) 
The total final cover area at the McCombs Landfill is not expected to exceed 
approximately 222.8 acres for areas that will ever require final cover.  The landfill 
development plan has been broken into different sections to be constructed over time 
and therefore smaller sections of the total may be closed individually or collectively as 
they reach permitted maximum elevations.  The largest area of closure is during Sector 
G development, prior to the closure of Sector F, for which the total open area is 113.2 
acres and the incremental closure area is 18.3 acres.  Also included at that time will be 
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70.8 acres in the existing unlined landfill area and 20.5 acres lined landfill area in the 
existing Phase I and II areas.  The filling sequence is provided in the Appendix 3E - 
Site Layout Plans.   

3.8.3 Maximum Waste Inventory 
30 TAC §330.457(e)(3) 
Approximately 5,964,060 cubic yards (cy) of waste (and intermediate cover) have 
been landfilled in the existing completed phases of the Landfill, as of December 31, 
2010.  

The total Landfill volume was estimated using AutoCAD by comparing the top of 
geomembrane to the top of final cover.  The total remaining Landfill volume available 
for waste disposal in Sector A is approximately 640,890 cubic yards (including waste 
and daily, intermediate, and final cover), which provides capacity through 2014 based 
on table 3H-1 in Appendix 3H-Site Life Projections.  The total remaining Landfill 
volume available for waste disposal including the remainder of Sector A and all 
subsequent planned sectors (B through K) is 62,532,764 CY.  Given the remaining 
capacity above, the remaining estimated life of the Landfill is until 2059.  The total 
volume in place at that time will be 68,496,824 CY. 

3.8.4 Closure Schedule 
30 TAC §330.457(e)(4), 330.457(f), and 330.457(g) 
The McCombs Landfill will be efficiently closed by the following procedure: 
 The Owner/Operator will provide written notification to the TCEQ within 45 days 

prior to beginning final closure activities stating their intent to close a section of the 
facility or the entire facility site.  This notice will also be placed in the operating 
record. 

 The Owner/Operator will publish a public notice of final closure in the largest 
circulating newspaper in the facility area within 90 days prior to beginning final 
closure activities of the entire facility site.  This notice will include name, address, 
location of the facility, permit number, and date of final receipt of waste.  Copies of 
the final closure plan will be made available for the public to review. 

 At least one sign will be posted at the main entrance (and others where appropriate 
around the site perimeter) following the closure date notifying readers of the final 
date of closure. 

 Barriers shall be installed at all entrances, gates, or access points to the Landfill 
following closure in order to prevent unauthorized dumping of solid waste. 

 Final closure for the entire facility site shall begin no later than 30 days after the 
date on which the Landfill receives final waste.  If the Landfill has remaining 
capacity and will likely continue to receive additional waste then final closure will 
continue no later than one year after receipt of final waste.  If time beyond the one 
year is necessary, a request for extension may be submitted to the executive 
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director for review and approval.  The request must include documentation 
demonstrating the site had capacity to receive additional waste and that the 
owner/operator has taken steps and will continue to take steps to prevent threats to 
human health and environment from the unclosed portions of the site.  

 The Final closure in accordance with this plan shall be completed within 180 of 
initiation of final closure activities.  If it is likely to take beyond 180 days, an 
extension can be requested in writing to the executive director. The request must 
include all documentation demonstrating that closure will take longer than 180 
days and that the owner/operator has taken steps and will continue to take steps to 
prevent threats to human health and environment from the unclosed portions of the 
site. 

 Documented certification by an independent licensed Professional Engineer will be 
submitted to the TCEQ following completion of final closure certifying completion 
in accordance with the final closure plan and including all documentation necessary 
for certification of final closure.  A copy of the approved certification from the 
TCEQ will be placed in the operating record. 

 Within 10 days of final completion of closure activities for the Landfill, the 
owner/operator will submit a certified copy of an Affidavit to the Public to the 
Executive Director.  A copy will also be placed in the operating record.  The 
affidavit will include an updated metes and bounds description of the extent of the 
disposal areas. 

 A certified notation will be recorded on the deed to the property the facility is on 
that will in perpetuity notify a potential purchaser that the land has previously been 
used as a landfill.  The use of this land will be restricted to the provisions specified 
in Section 3.9 - Post-Closure Plan.  The owner/operator will submit a certified copy 
of the modified deed to the Executive Director and place a copy in the site 
operating record within 10 days of final completion of closure activities for the 
Landfill. 

3.8.5 Final Contour Map 
30 TAC §330.457(e)(5) 
A final contour map depicting the final contours, 100-year floodplain, and establishing 
top slopes and sideslopes for the McCombs Landfill is provided in Appendix 3E - Site 
Layout Plan, Drawing P3-16.  No structural designs for collection and conveyance 
along the top and side slopes (i.e., berms, dikes, chutes) are recommended as the final 
cover design meets the requirements for soil loss and non-erodible velocities.  

3.8.6 Final Closure Costs 
30 TAC §330.503 
The estimated cost to hire a third party to perform the closure project (for the largest 
area to ever require final cover, identified in section 3.3.2) can be found in Appendix 
3N, Attachment 3 - Closure Cost Estimates. 
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Additionally, in order to comply with 30 TAC §330.503(b), a copy of the City’s 
current financial assurance cost estimates for the facility are provided in Appendix 3N, 
Attachment 3. 
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Section 3.9 
Post-Closure Plan 

30 TAC §330.63(i) 

The Post-Closure Plan has been prepared in compliance with applicable regulations 
(30 TAC §330.463(b) and 330.465) for the McCombs Landfill.  Post-closure care 
maintenance will begin upon completion of final-closure activities and approval by the 
TCEQ.  This post closure plan includes the following: 
 Provisions for groundwater and landfill gas monitoring, leachate collection, and 

maintenance activities for the final cover system and drainage facilities to be 
conducted during post-closure care period, and the frequency at which these 
activities will be performed; 

 Provisions for reducing the post-closure care period; 
 The name, address, and phone number for the responsible party in charge of the 

post-closure care activities during the duration of the 30-year post-closure period; 
and 

 Provisions for certification at the completion of the post-closure care period. 

3.9.1 Post-Closure Monitoring and Maintenance Activities 
The period of post-closure will be 30 years unless approval from TCEQ allows a 
change in duration.  The City of El Paso will maintain the right of entry and all right-
of-ways to the facility throughout this period.  Maintenance activities include annual 
site inspections (unless otherwise stated below) with a written summary and will 
consist of, but are not limited to the following: 
 Maintenance and/or remediation activities, as needed, to maintain the integrity and 

effectiveness of the final cover system, site vegetation, and storm water drainage 
control systems.  Activities may include regrading, addition of soil, seeding, and 
erosion and sedimentation control structure repairs; 

 Control surface run-on and run-off in order to minimize erosion of the final cover 
system.  Activities may include regarding, addition of soil, seeding, and erosion 
and sedimentation control structure repairs or cleaning; 

 Control of undesirable vegetation growth on the final cover system; 
 Correct the effects of settlement, subsidence, ponded water, erosion, or other events 

or failures in as much as these situations are detrimental to the integrity of the 
closed landfill.  Activities may include regarding, addition of soil, seeding, or 
removal of water or sediment; 

 Maintain the integrity of on-site structures, roads, gates and fences; 
 Maintain groundwater monitoring in accordance with Section 3.6, Groundwater 

Sampling and Analysis Plan and 30 TAC §330.401–330.421.  The monitoring 
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frequency shall be semi-annual.  Parameters to be monitored will be in accordance 
with 30 TAC §330.419 unless otherwise approved by the TCEQ; 

 Maintain and operate the leachate control system in accordance with Section 3.5, 
Waste Management Unit Design Plan, Appendix 3I, Leachate and Contaminated 
Water Plan, and 30 TAC §330.331 and 330.333 unless otherwise approved by the 
TCEQ and leachate no longer poses a threat to human health and the environment; 

 Maintain and operate the landfill gas monitoring system in accordance with Section 
3.7, Landfill Gas Management Plan and 30 TAC §330.371.  Monitoring frequency 
shall be quarterly unless otherwise approved by the TCEQ; 

 Retain the Site Operating Record and documentation of post-closure care activities, 
including monitoring results and records of inspections and maintenance 
performed; 

 Maintain the required benchmark and landfill markers; and 
 Repair/Replace gas probes, gas extraction wells, leachate collection and removal 

system components, groundwater monitoring system components as necessary. 

3.9.2 Post-Closure Care Period 
The length of the post-closure maintenance period may be decreased or increased by 
the TCEQ.  If the Landfill submits documentation, signed by an independent 
registered professional engineer, that demonstrates that a reduced period will 
sufficiently protect human health and the environment, the TCEQ may review and 
approve a decrease in the post-closure care period.  If it is determined that an 
increased duration is necessary to protect human health and the environment, 
notification will be given to the Landfill prior to any such change by the TCEQ.  

Certification of completion of the post-closure care period and voluntary permit 
revocation will be in accordance with 30 TAC §330.465 upon completion of the post-
closure care maintenance period.  The Landfill must submit a documented 
certification, signed by an independent registered professional engineer, verifying the 
post-closure care has been in accordance with the approved plan.  The submittal shall 
also include all necessary documentation for certification of completion of post-
closure care.  

3.9.3 Contact for Post-Closure Activities 
The following is the current responsible party overseeing the post-closure care 
maintenance activities for the facility: 

The City of El Paso 
Environmental Services 
7968 San Paulo Drive 
El Paso, Texas 79907 
Phone: (915) 621-6700 
Fax: (915) 621-6711 
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The person responsible for post-closure care activities is subject to change. In the 
event there is a change, the TCEQ will be notified. 

3.9.4 Post-Closure Land Use 
Other than open space, there are no proposed uses or plans at this time for the 
McCombs Landfill following closure.  Any proposed uses will be submitted to the 
TCEQ for review and approval.  

3.9.5 Post-Closure Costs 
30 TAC §330.507 
The estimated costs associated with post-closure care maintenance of the McCombs 
Landfill can be found in Appendix 3O - Post-Closure Details. 

Additionally, in order to comply with 30 TAC §330.503(b), a copy of the City’s 
current financial assurance cost estimates for the facility are provided in Appendix 3N, 
Attachment 3. 
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Appendix 3B 
Erosion and Sedimentation Control Plan 

30 TAC §330.305 

The Erosion and Sedimentation Control Plan has been developed to provide proper 
management and control measures for existing and developed conditions.  These 
measures will provide management of soil erosion and control of sedimentation due to 
stormwater runoff. 

3B.1 Drainage Conditions 
The McCombs Landfill is an existing municipal solid waste disposal facility located in 
Section 6, Block 80, Township 1, within the city limits of El Paso, at the intersection 
of McCombs Road and FM 2529 (Stan Roberts Sr. Road).  The site covers 347 acres 
and the surrounding areas are largely undeveloped.  To the west of McCombs Road is 
the Public Service Board - El Paso Water Utilities’ Sludge Monofill.  

The soils in the Landfill area are predominantly Turney-Berino Association, 
moderately deep over soft caliche, in the Hueco Bolson.  The soils are characterized as 
moderately permeable, having high water-holding capacity, and having a slow runoff 
rate.  Caliche covers the entire Bolson surface and ranges in thicknesses of 
immeasurable to 8 feet thick. 

3B.1.1 Existing Conditions 
The existing drainage patterns and flow rates are shown on Drawing P3-4 - Existing 
Drainage Conditions in Appendix 3C. 

Stormwater runoff is collected in a v-ditch around the perimeter of the Landfill units 
and is directed into an existing stormwater pond.  Runoff from north of the existing 
Landfill is currently captured within the mined pit area.  Some of the runoff in the 
northwest corner continues to the site of existing Retention Pond A.  Runoff generated 
to the east is captured in the mined pit area.  Runoff generated in the existing landfill 
areas is conveyed into existing Retention Pond D, west of the existing fee house, and 
existing Retention Pond E, in the southeastern corner of the developed Landfill area.  
These exiting stormwater patterns are shown on Drawing P3-4 - Existing Drainage 
Conditions, in Appendix 3C.  Stormwater from the 19.4 acre site entrance facilities 
area (existing conditions) generally flows to natural low lying areas and infiltrates.   

There is an area of the Landfill, including Pond A, to the northwest corner that lies 
within the 100-year floodplain as shown on the Flood Insurance Rate Map (FIRM) 
Panel No. 480214 0004 C and Appendix 3D, Drawing P3-14 – 100-Year Floodplain 
Map.  The base flood elevations (BFE’s) were converted from NGVD 29 Datum to the 
City of El Paso Vertical Datum with a factor provided by Land-Mark Professional 
Surveying Incorporated.  As shown on Drawing P3-8, the BFE’s are below the site 
berms located around the site, and therefore the 100-year flood will be diverted around 
the Landfill site to the north and will not affect stormwater elevations within Pond A 
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nor will the BFE’s affect Landfill operations.  The FIRM map is provided in Appendix 
3D, Drawing P3-13.   

3B.1.2 Developed Conditions 
The Landfill Completion Plan is provided as Drawing P3-16 in Appendix 3E and 
shows all final developed conditions.  The final contours include four ponds to break 
up drainage areas (the existing Retention Ponds A and E, and Ponds B and C), and in 
effect reduce sheet flow and minimize erosion.  Existing Pond D is no longer needed 
as that area is filled to grade and flow is conveyed in a v-ditch to Pond E. 

During construction, temporary diversions and drainage swales will be constructed to 
prevent unauthorized discharge of surface water and sediment.  The final developed 
conditions will include perimeter v-ditches and ponding areas to control all site 
stormwater runoff.  The retention ponds on site do not have an outlet structure and 
water will drain down via infiltration or evaporate.  Drawing P3-6 in Appendix 3C 
shows final drainage conditions and controls.   

The final drainage conditions plan for the site entrance facilities area is provided as 
Drawing C-13 in Appendix 3E.  Stormwater from the site entrance facilities area will 
be contained in one of six onsite detention areas (labeled as DA-1 through DA-6).  All 
runoff from the site will be contained in onsite retention basins. 

3B.2 Erosion and Sedimentation Controls 
3B.2.1 TPDES Multi-Sector General Permit 
The facility has been designed to prevent discharge of pollutants into waters of the 
State or waters of the United States, as defined by the Texas Water Code and the 
Federal Clean Water Act.  An erosion and sedimentation control plan is provided in 
Appendix 3C, Drawing P3-11.  The McCombs Landfill submitted a notice of intent 
(NOI) to comply with the TPDES Multi-Sector General Permit relating to stormwater 
discharge and received Permit No. TXR05L795 from the TCEQ on October 28, 2011.  
A copy of this permit is included in Appendix 2D – TPDES Multi-Sector General 
Permit. 

3B.2.2 Best Management Practices (BMP’s) 
During construction phases, temporary controls will be implemented for erosion and 
sedimentation management.  Throughout the entire phasing of construction 
intermediate controls will be implemented and upon final closure permanent erosion 
control practices will be implemented.  

Structural controls may include, but are not limited to, silt fence, earthen diversion 
berms and dikes, drainage swales, and rip-rap.  These structural controls will be 
implemented as follows: 
 Upon final completion of Landfill development and closure, perimeter v-ditches 

will be constructed to divert stormwater runoff to the ponding areas shown on 
Drawing P3-11 - Erosion Control Plan.  Ditches having velocities that exceed 4 
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feet per second (fps) will be protected against erosion as required by the maximum 
non-erodible velocities as published in the USDA-SCS Engineering Field Manual.  

 When areas of the Landfill reach final design elevations, proper care will be taken 
to ensure that the vegetative layer is maintained to support native plant growth or 
that the rock cover is properly maintained.  Intermediate slopes may also be 
vegetated depending on the length of time the area is exposed prior to commencing 
final grade preparations. 

 In accordance with the Final Closure Plan, Section 3.8, a vegetative layer will be 
established upon final closure to prevent erosion.  The soils used for the vegetative 
layer shall be evaluated for proper nutrient contact for supporting native plant life. 

 Silt fence or earthen berms will be installed around stockpile areas, construction 
areas, or other areas of open soil to prevent sedimentation to stormwater runoff.  
Other BMP’s as stated above may be utilized during different phases of Landfill 
development.   

 Structural control parameters for the installation of structural controls as 
established in the permit revision 2 dated July 2009 by Parkhill, Smith & Cooper, 
Inc. in the Erosion and Sedimentation Control Plan, Table 6-E-1, are still 
applicable to this permit revision.  The erosion and sediment control plan is 
provided in Appendix 3B, Attachment 6. 

Non-structural controls include maintenance during daily operations at the Landfill.  
Any visual evidence of soil erosion shall be addressed by placing addition soil or 
adding/relocating structural controls.  All drainage ways will be inspected for 
accumulation of sediment and maintained as necessary to ensure proper capacity for 
stormwater conveyance.  The suggested inspection and maintenance schedule and the 
Controls Installation Schedule provided in the permit revision 2 dated July 2009 by 
Parkhill, Smith & Cooper, Inc. in the Erosion and Sedimentation Control Plan, Tables 
6-E-2 and 6-E-3 respectively (Appendix 3B, Attachment 6), are still applicable to this 
permit revision.  It is the Site Supervisors responsibility to ensure that these 
maintenance activities are completed and controls are in place and operational.  

As per 30 TAC §330.305(e) the Landfill will be maintained such that: 

1) “The owner or operator shall maintain the collection, drainage, and/or storage 
units as designed, and shall restore and repair the drainage system in the event 
of washout or failure; and 

2) The Owner or operator shall control erosion and sedimentation, including 
having interim controls for phased development.” 

3B.3 Soil Loss Calculation 
Calculations for soil loss have been performed using the Revised Universal Soil Loss 
Equation (RUSLE) as provided by the National Resource Conservation Service 
(NRCS), El Paso office.  This calculation demonstrates long-term erosion stability of 
the Landfill and an estimation of soil loss as required by the TCEQ Solid Waste 
Regulations.  Calculations can be seen in Appendix 3B, Attachment 5 – Closure Soil 
Loss Calculations.  The utilized soil loss RUSLE values are provided in Appendix 3B, 
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Attachment 5 as well as in the Erosion and Sedimentation Control Plan completed by 
Parkhill, Smith & Cooper, Inc. (revision 2 dated July 2009) included in Appendix 3B, 
Attachment 6.  It should be noted that the rainfall value “R” has been updated from 
previous calculations provided to the TCEQ, as it appears the value previously used 
was incorrect for the City of El Paso. 

The soil loss calculations for final cover conditions and intermediate cover conditions 
are summarized below in Table 3B-1. 

 
Table 3B-1 

Soil Loss Calculation Results 

Cover Conditions Location Cover Type Soil Loss 
(tons/acre-year) 

Interim Cover Side Slope N/AC 7.43B 
Intermediate Cover Side Slope N/AC 6.48B 

Final Cover Side Slope Vegetation 1.12A 

Final Cover Side Slope Rock Cover 0.27A 

Intermediate Cover Top Dome N/AC 1.10B 

Final Cover Top Dome Vegetation 0.19A 

Final Cover Top Dome Rock Cover 0.05A 

A – TCEQ maximum recommended loss for final cover conditions is 2 tons/acre-year. 
B – TCEQ maximum recommended loss for intermediate cover conditions is 50 tons/acre-year. 
C – It is assumed that the interim and intermediate cover will have no ground cover. 

3B.4 Non-Erodible Velocities 
In accordance with 30 TAC §330.305(d)(1), estimated peak velocities for top surfaces 
and external embankment slopes have been compared to the permissible non-erodible 
velocities under similar conditions.  The permissible non-erodible velocities were 
obtained from the Erosion and Sedimentation Control Plan by Parkhill, Smith & 
Cooper, Inc. (revision 2 dated July 2009) included in Appendix 3B, Attachment 6.   
Top surfaces and external embankment slopes were designed to minimize erosion and 
soil loss through the use of appropriate side slopes, vegetation, and other structural and 
non-structural controls during all phases of Landfill operation in accordance with 30 
TAC §330.305(d)(2).  Table 3B-2 provides the maximum velocity for each service 
compared to the permissible velocity for the cover condition.  Calculations for each 
drainage area are provided in Appendix 3B, Attachment 7 – Drainage Calculations. 
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Table 3B-2 
Non-Erodible Velocities

Flow Surface Condition Max Velocity 
(fps) 

Max Non-Erodible 
Velocity (fps) 

Acceptable 

Intermediate Cover
Interim Side Slope 

(3:1) 
Non-

Vegetated 
1.19 1.5 Yes 

External Side 
Slope (3:1) 

Non-
Vegetated 

1.24 1.5 Yes 

Top Dome (7%) Non-
Vegetated 

0.69 1.5 Yes 

Final Cover 
External Side 
Slope (3:1) 

Vegetated 1.55  4.0 Yes 

Top Dome (7%) Vegetated 1.15  4.0 Yes 
External Side 
Slope (3:1) 

Rock 
Armored 

3.09  20 Yes 

Top Dome (7%) Rock 
Armored 

2.30  20 Yes 

Channels 
Channel 1 Rip Rap 4.40 20.0 Yes 
Channel 2 Concrete 6.74 20.0 Yes 
Channel 3 Rip Rap 4.69 20.0 Yes 
Channel 4 Vegetated 3.42 4.0 Yes 
Channel 5 Rip Rap 4.07 20.0 Yes 
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Ditch Calculations 
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Culvert Calculations 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

358.309 68   (2.143 Ac, 2.982 Ac, 10.111 Ac, 10.276 Ac, 90.57 Ac, 113.22 Ac, 129.01 Ac)

358.309 68 TOTAL AREA

Revised November 2, 2012 Page 7
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Page 3HydroCAD® 10.00  s/n 05001  © 2012 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.000 HSG D

358.309 Other 2.143 Ac, 2.982 Ac, 10.111 Ac, 10.276 Ac, 90.57 Ac, 113.22 Ac, 129.01 Ac

358.309 TOTAL AREA

Revised November 2, 2012 Page 8
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 358.309 358.309 2.143 Ac, 2.982 Ac, 
10.111 Ac, 10.276 
Ac, 90.57 Ac, 113.22 
Ac, 129.01 Ac

0.000 0.000 0.000 0.000 358.309 358.309 TOTAL 
AREA

Revised November 2, 2012 Page 9
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Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=2.143 ac   0.00% Impervious   Runoff Depth=0.68"Subcatchment 2.143 Ac: EX-5
   Flow Length=432'   Slope=0.0324 '/'   Tc=12.7 min   CN=68   Runoff=1.82 cfs  0.122 af

Runoff Area=2.982 ac   0.00% Impervious   Runoff Depth=0.68"Subcatchment 2.982 Ac: EX-4
   Flow Length=534'   Slope=0.0075 '/'   Tc=31.3 min   CN=68   Runoff=1.41 cfs  0.170 af

Runoff Area=10.111 ac   0.00% Impervious   Runoff Depth=0.68"Subcatchment 10.111 Ac: EX-7
   Flow Length=1,096'   Slope=0.0146 '/'   Tc=39.8 min   CN=68   Runoff=4.02 cfs  0.577 af

Runoff Area=10.276 ac   0.00% Impervious   Runoff Depth=0.68"Subcatchment 10.276 Ac: EX-6
   Flow Length=555'   Slope=0.0288 '/'   Tc=16.5 min   CN=68   Runoff=7.50 cfs  0.586 af

Runoff Area=90.570 ac   0.00% Impervious   Runoff Depth=0.68"Subcatchment 90.57 Ac: EX-2
   Flow Length=1,299'   Slope=0.0293 '/'   Tc=32.2 min   CN=68   Runoff=41.81 cfs  5.164 af

Runoff Area=113.217 ac   0.00% Impervious   Runoff Depth=0.68"Subcatchment 113.22 Ac: EX-1
   Flow Length=3,785'   Slope=0.0135 '/'   Tc=111.7 min   CN=68   Runoff=20.90 cfs  6.455 af

Runoff Area=129.010 ac   0.00% Impervious   Runoff Depth=0.68"Subcatchment 129.01 Ac: EX-3
   Flow Length=1,329'   Slope=0.0211 '/'   Tc=38.7 min   CN=68   Runoff=52.25 cfs  7.356 af

Peak Elev=4,052.38'  Storage=320,390 cf   Inflow=52.25 cfs  7.356 afPond 3: Low Area in EX-3
   Outflow=0.00 cfs  0.000 af

Peak Elev=4,082.49'  Storage=7,400 cf   Inflow=1.41 cfs  0.170 afPond 4: 
   Outflow=0.00 cfs  0.000 af

Peak Elev=4,074.31'  Storage=5,310 cf   Inflow=1.82 cfs  0.122 afPond 5: 
   Outflow=0.00 cfs  0.000 af

Peak Elev=4,066.65'  Storage=25,140 cf   Inflow=7.50 cfs  0.586 afPond 6: 
   Outflow=0.00 cfs  0.000 af

Peak Elev=4,074.96'  Storage=25,104 cf   Inflow=4.02 cfs  0.577 afPond 7: 
   Outflow=0.00 cfs  0.000 af

Peak Elev=4,044.00'  Storage=224,947 cf   Inflow=41.81 cfs  5.164 afPond A: Existing Pond A
   Outflow=0.00 cfs  0.000 af

Peak Elev=4,067.50'  Storage=280,893 cf   Inflow=20.90 cfs  6.455 afPond E: Existing Pond E
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 358.309 ac   Runoff Volume = 20.430 af   Average Runoff Depth = 0.68"
100.00% Pervious = 358.309 ac     0.00% Impervious = 0.000 ac

Revised November 2, 2012 Page 10
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Summary for Subcatchment 2.143 Ac: EX-5

Runoff = 1.82 cfs @ 12.06 hrs,  Volume= 0.122 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 yr - 24 hr Event Rainfall=3.11"

Area (ac) CN Description
* 2.143 68

2.143 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 432 0.0324 0.57 Lag/CN Method, 

Subcatchment 2.143 Ac: EX-5

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (

cf
s)

2

1

0

Type II 24-hr
25 yr - 24 hr Event Rainfall=3.11"

Runoff Area=2.143 ac
Runoff Volume=0.122 af

Runoff Depth=0.68"
Flow Length=432'

Slope=0.0324 '/'
Tc=12.7 min

CN=68

1.82 cfs
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Summary for Subcatchment 2.982 Ac: EX-4

Runoff = 1.41 cfs @ 12.31 hrs,  Volume= 0.170 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 yr - 24 hr Event Rainfall=3.11"

Area (ac) CN Description
* 2.982 68

2.982 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
31.3 534 0.0075 0.28 Lag/CN Method, 

Subcatchment 2.982 Ac: EX-4

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (

cf
s)

1

0

Type II 24-hr
25 yr - 24 hr Event Rainfall=3.11"

Runoff Area=2.982 ac
Runoff Volume=0.170 af

Runoff Depth=0.68"
Flow Length=534'

Slope=0.0075 '/'
Tc=31.3 min

CN=68

1.41 cfs
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Summary for Subcatchment 10.111 Ac: EX-7

Runoff = 4.02 cfs @ 12.43 hrs,  Volume= 0.577 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 yr - 24 hr Event Rainfall=3.11"

Area (ac) CN Description
* 10.111 68

10.111 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
39.8 1,096 0.0146 0.46 Lag/CN Method, 

Subcatchment 10.111 Ac: EX-7

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (

cf
s)

4

3

2

1

0

Type II 24-hr
25 yr - 24 hr Event Rainfall=3.11"

Runoff Area=10.111 ac
Runoff Volume=0.577 af

Runoff Depth=0.68"
Flow Length=1,096'

Slope=0.0146 '/'
Tc=39.8 min

CN=68

4.02 cfs
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Summary for Subcatchment 10.276 Ac: EX-6

Runoff = 7.50 cfs @ 12.11 hrs,  Volume= 0.586 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 yr - 24 hr Event Rainfall=3.11"

Area (ac) CN Description
* 10.276 68

10.276 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 555 0.0288 0.56 Lag/CN Method, 

Subcatchment 10.276 Ac: EX-6

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (
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s)
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Type II 24-hr
25 yr - 24 hr Event Rainfall=3.11"

Runoff Area=10.276 ac
Runoff Volume=0.586 af

Runoff Depth=0.68"
Flow Length=555'

Slope=0.0288 '/'
Tc=16.5 min

CN=68

7.50 cfs
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Summary for Subcatchment 90.57 Ac: EX-2

Runoff = 41.81 cfs @ 12.31 hrs,  Volume= 5.164 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 yr - 24 hr Event Rainfall=3.11"

Area (ac) CN Description
* 90.570 68

90.570 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
32.2 1,299 0.0293 0.67 Lag/CN Method, 

Subcatchment 90.57 Ac: EX-2

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (
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s)
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Type II 24-hr
25 yr - 24 hr Event Rainfall=3.11"

Runoff Area=90.570 ac
Runoff Volume=5.164 af

Runoff Depth=0.68"
Flow Length=1,299'

Slope=0.0293 '/'
Tc=32.2 min

CN=68

41.81 cfs
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Summary for Subcatchment 113.22 Ac: EX-1

Runoff = 20.90 cfs @ 13.52 hrs,  Volume= 6.455 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 yr - 24 hr Event Rainfall=3.11"

Area (ac) CN Description
* 113.217 68

113.217 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
111.7 3,785 0.0135 0.56 Lag/CN Method, 

Subcatchment 113.22 Ac: EX-1

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (
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Type II 24-hr
25 yr - 24 hr Event Rainfall=3.11"

Runoff Area=113.217 ac
Runoff Volume=6.455 af

Runoff Depth=0.68"
Flow Length=3,785'

Slope=0.0135 '/'
Tc=111.7 min

CN=68

20.90 cfs
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Summary for Subcatchment 129.01 Ac: EX-3

Runoff = 52.25 cfs @ 12.42 hrs,  Volume= 7.356 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  25 yr - 24 hr Event Rainfall=3.11"

Area (ac) CN Description
* 129.010 68

129.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
38.7 1,329 0.0211 0.57 Lag/CN Method, 

Subcatchment 129.01 Ac: EX-3

Runoff

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (
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s)
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Type II 24-hr
25 yr - 24 hr Event Rainfall=3.11"

Runoff Area=129.010 ac
Runoff Volume=7.356 af

Runoff Depth=0.68"
Flow Length=1,329'

Slope=0.0211 '/'
Tc=38.7 min

CN=68

52.25 cfs
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Summary for Pond 3: Low Area in EX-3

Inflow Area = 129.010 ac, 0.00% Impervious,  Inflow Depth = 0.68"    for  25 yr - 24 hr Event event
Inflow = 52.25 cfs @ 12.42 hrs,  Volume= 7.356 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,052.38' @ 26.24 hrs   Surf.Area= 57,729 sf   Storage= 320,390 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,045.00' 2,274,080 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,045.00 29,699 0 0
4,050.00 48,031 194,325 194,325
4,060.00 88,713 683,720 878,045
4,070.00 134,664 1,116,885 1,994,930
4,072.00 144,486 279,150 2,274,080

Pond 3: Low Area in EX-3

Inflow

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (

cf
s)

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=129.010 ac
Peak Elev=4,052.38'
Storage=320,390 cf

52.25 cfs
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Summary for Pond 4: 

Inflow Area = 2.982 ac, 0.00% Impervious,  Inflow Depth = 0.68"    for  25 yr - 24 hr Event event
Inflow = 1.41 cfs @ 12.31 hrs,  Volume= 0.170 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,082.49' @ 25.81 hrs   Surf.Area= 21,043 sf   Storage= 7,400 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,082.00' 505,396 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,082.00 9,139 0 0
4,084.00 57,691 66,830 66,830
4,086.00 125,485 183,176 250,006
4,088.00 129,905 255,390 505,396

Pond 4: 

Inflow

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642
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Inflow Area=2.982 ac
Peak Elev=4,082.49'

Storage=7,400 cf

1.41 cfs
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Summary for Pond 5: 

Inflow Area = 2.143 ac, 0.00% Impervious,  Inflow Depth = 0.68"    for  25 yr - 24 hr Event event
Inflow = 1.82 cfs @ 12.06 hrs,  Volume= 0.122 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,074.31' @ 24.73 hrs   Surf.Area= 18,595 sf   Storage= 5,310 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,074.00' 856,004 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,074.00 16,005 0 0
4,076.00 32,882 48,887 48,887
4,078.00 49,247 82,129 131,016
4,080.00 59,954 109,201 240,217
4,082.00 67,894 127,848 368,065
4,084.00 75,540 143,434 511,499
4,086.00 87,806 163,346 674,845
4,088.00 93,353 181,159 856,004

Pond 5: 

Inflow

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642
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Inflow Area=2.143 ac
Peak Elev=4,074.31'

Storage=5,310 cf

1.82 cfs
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Summary for Pond 6: 

Inflow Area = 10.276 ac, 0.00% Impervious,  Inflow Depth = 0.68"    for  25 yr - 24 hr Event event
Inflow = 7.50 cfs @ 12.11 hrs,  Volume= 0.586 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,066.65' @ 24.94 hrs   Surf.Area= 70,878 sf   Storage= 25,140 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,066.00' 6,518,580 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,066.00 6,541 0 0
4,068.00 204,667 211,208 211,208
4,070.00 284,587 489,254 700,462
4,072.00 368,419 653,006 1,353,468
4,074.00 423,258 791,677 2,145,145
4,076.00 436,696 859,954 3,005,099
4,078.00 438,253 874,949 3,880,048
4,080.00 439,503 877,756 4,757,804
4,082.00 440,288 879,791 5,637,595
4,084.00 440,697 880,985 6,518,580

Pond 6: 

Inflow

Hydrograph

Time  (hours)
72706866646260585654525048464442403836343230282624222018161412108642

F
lo

w
  (

cf
s)

8

7

6

5

4

3

2

1

0

Inflow Area=10.276 ac
Peak Elev=4,066.65'

Storage=25,140 cf

7.50 cfs
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Summary for Pond 7: 

Inflow Area = 10.111 ac, 0.00% Impervious,  Inflow Depth = 0.68"    for  25 yr - 24 hr Event event
Inflow = 4.02 cfs @ 12.43 hrs,  Volume= 0.577 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,074.96' @ 26.28 hrs   Surf.Area= 45,915 sf   Storage= 25,104 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,074.00' 5,182,547 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,074.00 6,537 0 0
4,076.00 88,813 95,350 95,350
4,078.00 221,764 310,577 405,927
4,080.00 338,943 560,707 966,634
4,082.00 406,222 745,165 1,711,799
4,084.00 435,796 842,018 2,553,817
4,086.00 437,995 873,791 3,427,608
4,088.00 438,826 876,821 4,304,429
4,090.00 439,292 878,118 5,182,547

Pond 7: 

Inflow

Hydrograph

Time  (hours)
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Inflow Area=10.111 ac
Peak Elev=4,074.96'

Storage=25,104 cf

4.02 cfs
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Summary for Pond A: Existing Pond A

Inflow Area = 90.570 ac, 0.00% Impervious,  Inflow Depth = 0.68"    for  25 yr - 24 hr Event event
Inflow = 41.81 cfs @ 12.31 hrs,  Volume= 5.164 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,044.00' @ 25.84 hrs   Surf.Area= 234,888 sf   Storage= 224,947 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,042.00' 2,731,456 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

4,042.00 24,911 828.4 0 0 24,911
4,044.00 234,832 1,999.4 224,152 224,152 288,435
4,046.00 269,364 2,202.0 503,801 727,953 356,302
4,048.00 315,141 2,380.0 583,907 1,311,860 421,367
4,050.00 358,700 2,479.0 673,371 1,985,231 459,954
4,052.00 387,713 2,618.0 746,225 2,731,456 516,563

Pond A: Existing Pond A

Inflow

Hydrograph

Time  (hours)
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Inflow Area=90.570 ac
Peak Elev=4,044.00'
Storage=224,947 cf

41.81 cfs
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Summary for Pond E: Existing Pond E

Inflow Area = 113.217 ac, 0.00% Impervious,  Inflow Depth = 0.68"    for  25 yr - 24 hr Event event
Inflow = 20.90 cfs @ 13.52 hrs,  Volume= 6.455 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,067.50' @ 30.29 hrs   Surf.Area= 272,616 sf   Storage= 280,893 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,060.00' 2,469,482 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,060.00 5,874 0 0
4,062.00 8,361 14,235 14,235
4,064.00 11,864 20,225 34,460
4,066.00 17,520 29,384 63,844
4,068.00 358,515 376,035 439,879
4,070.00 509,709 868,224 1,308,103
4,072.00 651,670 1,161,379 2,469,482

Pond E: Existing Pond E

Inflow

Hydrograph

Time  (hours)
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Inflow Area=113.217 ac
Peak Elev=4,067.50'
Storage=280,893 cf

20.90 cfs
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

331.260 73   (14.89 Ac, 33.23 Ac, 35.26 Ac, 37.14 Ac, 37.45 Ac, 38.02 Ac, 53.21 Ac, 82.06 Ac)

331.260 73 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.000 HSG D

331.260 Other 14.89 Ac, 33.23 Ac, 35.26 Ac, 37.14 Ac, 37.45 Ac, 38.02 Ac, 53.21 Ac, 82.06 Ac

331.260 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 331.260 331.260 14.89 Ac, 33.23 Ac, 
35.26 Ac, 37.14 Ac, 
37.45 Ac, 38.02 Ac, 
53.21 Ac, 82.06 Ac

0.000 0.000 0.000 0.000 331.260 331.260 TOTAL 
AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 E 4,060.00 4,046.00 289.0 0.0484 0.013 36.0 0.0 0.0
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Time span=1.00-72.00 hrs, dt=0.01 hrs, 7101 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Sim-Route method  -  Pond routing by Sim-Route method

Runoff Area=14.890 ac   0.00% Impervious   Runoff Depth=1.42"Subcatchment 14.89 Ac: DEV-6
   Flow Length=2,205'   Tc=42.0 min   CN=73   Runoff=13.84 cfs  1.763 af

Runoff Area=33.230 ac   0.00% Impervious   Runoff Depth=1.42"Subcatchment 33.23 Ac: DEV-3
   Flow Length=1,450'   Tc=17.8 min   CN=73   Runoff=54.54 cfs  3.934 af

Runoff Area=35.260 ac   0.00% Impervious   Runoff Depth=1.42"Subcatchment 35.26 Ac: DEV-8
   Flow Length=1,811'   Tc=24.0 min   CN=73   Runoff=48.31 cfs  4.175 af

Runoff Area=37.140 ac   0.00% Impervious   Runoff Depth=1.42"Subcatchment 37.14 Ac: DEV-2
   Flow Length=2,570'   Tc=44.7 min   CN=73   Runoff=33.08 cfs  4.397 af

Runoff Area=37.450 ac   0.00% Impervious   Runoff Depth=1.42"Subcatchment 37.45 Ac: DEV-7
   Flow Length=2,707'   Tc=51.0 min   CN=73   Runoff=30.33 cfs  4.434 af

Runoff Area=38.020 ac   0.00% Impervious   Runoff Depth=1.42"Subcatchment 38.02 Ac: DEV-4
   Flow Length=2,295'   Tc=37.9 min   CN=73   Runoff=38.10 cfs  4.501 af

Runoff Area=53.210 ac   0.00% Impervious   Runoff Depth=1.42"Subcatchment 53.21 Ac: DEV-5
   Flow Length=2,013'   Tc=26.9 min   CN=73   Runoff=67.60 cfs  6.300 af

Runoff Area=82.060 ac   0.00% Impervious   Runoff Depth=1.42"Subcatchment 82.06 Ac: DEV-1
   Flow Length=4,673'   Tc=149.4 min   CN=73   Runoff=29.15 cfs  9.716 af

Peak Elev=4,045.36'  Storage=558,984 cf   Inflow=95.53 cfs  12.833 afPond A: Existing Pond A
   Outflow=0.00 cfs  0.000 af

Peak Elev=4,052.91'  Storage=351,185 cf   Inflow=78.16 cfs  8.063 afPond B: Pond B
   Outflow=0.00 cfs  0.000 af

Peak Elev=4,058.56'  Storage=798,155 cf   Inflow=65.26 cfs  18.324 afPond C: Pond C
   Outflow=0.00 cfs  0.000 af

Peak Elev=4,061.19'  Storage=7,866 cf   Inflow=29.15 cfs  9.716 afPond E: Existing Pond E
36.0"  Round Culvert x 3.00  n=0.013  L=289.0'  S=0.0484 '/'   Outflow=29.06 cfs  9.715 af

Total Runoff Area = 331.260 ac   Runoff Volume = 39.220 af   Average Runoff Depth = 1.42"
100.00% Pervious = 331.260 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 14.89 Ac: DEV-6

Runoff = 13.84 cfs @ 12.41 hrs,  Volume= 1.763 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 yr - 24 hr Event Rainfall=3.85"

Area (ac) CN Description
* 14.890 73

14.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.3 541 0.0827 1.09 Lag/CN Method, Top Dome
4.3 520 0.2884 2.01 Lag/CN Method, Side Slope

29.4 1,144 0.0219 0.65 Lag/CN Method, Ditch
42.0 2,205 Total

Subcatchment 14.89 Ac: DEV-6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 yr - 24 hr Event Rainfall=3.85"

Runoff Area=14.890 ac
Runoff Volume=1.763 af

Runoff Depth=1.42"
Flow Length=2,205'

Tc=42.0 min
CN=73

13.84 cfs
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Summary for Subcatchment 33.23 Ac: DEV-3

Runoff = 54.54 cfs @ 12.11 hrs,  Volume= 3.934 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 yr - 24 hr Event Rainfall=3.85"

Area (ac) CN Description
* 33.230 73

33.230 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 863 0.0676 1.08 Lag/CN Method, Top Dome

4.5 587 0.3216 2.18 Lag/CN Method, Side Slope
17.8 1,450 Total

Subcatchment 33.23 Ac: DEV-3

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 yr - 24 hr Event Rainfall=3.85"

Runoff Area=33.230 ac
Runoff Volume=3.934 af

Runoff Depth=1.42"
Flow Length=1,450'

Tc=17.8 min
CN=73

54.54 cfs
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Summary for Subcatchment 35.26 Ac: DEV-8

Runoff = 48.31 cfs @ 12.19 hrs,  Volume= 4.175 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 yr - 24 hr Event Rainfall=3.85"

Area (ac) CN Description
* 35.260 73

35.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.8 947 0.0634 1.06 Lag/CN Method, Top Dome

5.9 715 0.2595 2.03 Lag/CN Method, Side Slope
3.3 149 0.0671 0.76 Lag/CN Method, Ditch

24.0 1,811 Total

Subcatchment 35.26 Ac: DEV-8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 yr - 24 hr Event Rainfall=3.85"

Runoff Area=35.260 ac
Runoff Volume=4.175 af

Runoff Depth=1.42"
Flow Length=1,811'

Tc=24.0 min
CN=73

48.31 cfs
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Summary for Subcatchment 37.14 Ac: DEV-2

Runoff = 33.08 cfs @ 12.46 hrs,  Volume= 4.397 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 yr - 24 hr Event Rainfall=3.85"

Area (ac) CN Description
* 37.140 73

37.140 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.9 916 0.0688 1.10 Lag/CN Method, Top Dome

3.9 510 0.3333 2.15 Lag/CN Method, Side Slope
26.9 1,144 0.0262 0.71 Lag/CN Method, Ditch
44.7 2,570 Total

Subcatchment 37.14 Ac: DEV-2
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Type II 24-hr
100 yr - 24 hr Event Rainfall=3.85"

Runoff Area=37.140 ac
Runoff Volume=4.397 af

Runoff Depth=1.42"
Flow Length=2,570'

Tc=44.7 min
CN=73

33.08 cfs
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Summary for Subcatchment 37.45 Ac: DEV-7

Runoff = 30.33 cfs @ 12.53 hrs,  Volume= 4.434 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 yr - 24 hr Event Rainfall=3.85"

Area (ac) CN Description
* 37.450 73

37.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 993 0.0605 1.05 Lag/CN Method, Top Dome

4.3 526 0.2945 2.04 Lag/CN Method, Side Slope
30.9 1,188 0.0211 0.64 Lag/CN Method, Ditch
51.0 2,707 Total

Subcatchment 37.45 Ac: DEV-7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 yr - 24 hr Event Rainfall=3.85"

Runoff Area=37.450 ac
Runoff Volume=4.434 af

Runoff Depth=1.42"
Flow Length=2,707'

Tc=51.0 min
CN=73

30.33 cfs
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Summary for Subcatchment 38.02 Ac: DEV-4

Runoff = 38.10 cfs @ 12.34 hrs,  Volume= 4.501 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 yr - 24 hr Event Rainfall=3.85"

Area (ac) CN Description
* 38.020 73

38.020 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 820 0.0695 1.08 Lag/CN Method, Top Dome

4.2 526 0.3150 2.11 Lag/CN Method, Side Slope
21.1 949 0.0316 0.75 Lag/CN Method, Ditch
37.9 2,295 Total

Subcatchment 38.02 Ac: DEV-4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 yr - 24 hr Event Rainfall=3.85"

Runoff Area=38.020 ac
Runoff Volume=4.501 af

Runoff Depth=1.42"
Flow Length=2,295'

Tc=37.9 min
CN=73

38.10 cfs
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Summary for Subcatchment 53.21 Ac: DEV-5

Runoff = 67.60 cfs @ 12.22 hrs,  Volume= 6.300 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 yr - 24 hr Event Rainfall=3.85"

Area (ac) CN Description
* 53.210 73

53.210 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.2 1,226 0.0518 1.01 Lag/CN Method, Top Dome

6.7 787 0.2288 1.95 Lag/CN Method, Side Slope
26.9 2,013 Total

Subcatchment 53.21 Ac: DEV-5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 yr - 24 hr Event Rainfall=3.85"

Runoff Area=53.210 ac
Runoff Volume=6.300 af

Runoff Depth=1.42"
Flow Length=2,013'

Tc=26.9 min
CN=73

67.60 cfs
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Summary for Subcatchment 82.06 Ac: DEV-1

Runoff = 29.15 cfs @ 13.78 hrs,  Volume= 9.716 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 yr - 24 hr Event Rainfall=3.85"

Area (ac) CN Description
* 82.060 73

82.060 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.7 1,020 0.0637 1.08 Lag/CN Method, Top Dome

7.0 759 0.1976 1.80 Lag/CN Method, Side Slope
126.7 2,894 0.0052 0.38 Lag/CN Method, Ditch
149.4 4,673 Total

Subcatchment 82.06 Ac: DEV-1

Runoff
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Time  (hours)
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Type II 24-hr
100 yr - 24 hr Event Rainfall=3.85"

Runoff Area=82.060 ac
Runoff Volume=9.716 af

Runoff Depth=1.42"
Flow Length=4,673'

Tc=149.4 min
CN=73

29.15 cfs
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Summary for Pond A: Existing Pond A

Inflow Area = 108.390 ac, 0.00% Impervious,  Inflow Depth = 1.42"    for  100 yr - 24 hr Event event
Inflow = 95.53 cfs @ 12.21 hrs,  Volume= 12.833 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,045.36' @ 26.53 hrs   Surf.Area= 258,042 sf   Storage= 558,984 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,042.00' 2,731,456 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

4,042.00 24,911 828.4 0 0 24,911
4,044.00 234,832 1,999.4 224,152 224,152 288,435
4,046.00 269,364 2,202.0 503,801 727,953 356,302
4,048.00 315,141 2,380.0 583,907 1,311,860 421,367
4,050.00 358,700 2,479.0 673,371 1,985,231 459,954
4,052.00 387,713 2,618.0 746,225 2,731,456 516,563

Pond A: Existing Pond A

Inflow

Hydrograph

Time  (hours)
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Inflow Area=108.390 ac
Peak Elev=4,045.36'
Storage=558,984 cf

95.53 cfs
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Summary for Pond B: Pond B

Inflow Area = 68.100 ac, 0.00% Impervious,  Inflow Depth = 1.42"    for  100 yr - 24 hr Event event
Inflow = 78.16 cfs @ 12.23 hrs,  Volume= 8.063 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,052.91' @ 26.42 hrs   Surf.Area= 59,860 sf   Storage= 351,185 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,045.00' 2,274,080 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,045.00 29,699 0 0
4,050.00 48,031 194,325 194,325
4,060.00 88,713 683,720 878,045
4,070.00 134,664 1,116,885 1,994,930
4,072.00 144,486 279,150 2,274,080

Pond B: Pond B

Inflow

Hydrograph

Time  (hours)
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Inflow Area=68.100 ac
Peak Elev=4,052.91'
Storage=351,185 cf

78.16 cfs
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Summary for Pond C: Pond C

Inflow Area = 154.770 ac, 0.00% Impervious,  Inflow Depth = 1.42"    for  100 yr - 24 hr Event event
Inflow = 65.26 cfs @ 12.24 hrs,  Volume= 18.324 af
Outflow = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,058.56' @ 72.00 hrs   Surf.Area= 88,781 sf   Storage= 798,155 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,045.00' 2,434,331 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,045.00 30,253 0 0
4,050.00 50,559 202,030 202,030
4,060.00 95,230 728,945 930,975
4,070.00 145,224 1,202,270 2,133,245
4,072.00 155,862 301,086 2,434,331

Pond C: Pond C

Inflow

Hydrograph

Time  (hours)
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Inflow Area=154.770 ac
Peak Elev=4,058.56'
Storage=798,155 cf

65.26 cfs
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Summary for Pond E: Existing Pond E

Inflow Area = 82.060 ac, 0.00% Impervious,  Inflow Depth = 1.42"    for  100 yr - 24 hr Event event
Inflow = 29.15 cfs @ 13.78 hrs,  Volume= 9.716 af
Outflow = 29.06 cfs @ 13.86 hrs,  Volume= 9.715 af,  Atten= 0%,  Lag= 4.5 min
Primary = 29.06 cfs @ 13.86 hrs,  Volume= 9.715 af

Routing by Sim-Route method, Time Span= 1.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 4,061.19' @ 13.86 hrs   Surf.Area= 7,353 sf   Storage= 7,866 cf

Plug-Flow detention time= 7.6 min calculated for 9.714 af (100% of inflow)
Center-of-Mass det. time= 7.7 min ( 990.5 - 982.8 )

Volume Invert Avail.Storage Storage Description
#1 4,060.00' 63,844 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,060.00 5,874 0 0
4,062.00 8,361 14,235 14,235
4,064.00 11,864 20,225 34,460
4,066.00 17,520 29,384 63,844

Device Routing     Invert Outlet Devices
#1 Primary 4,060.00' 36.0"  Round Culvert X 3.00   

L= 289.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 4,060.00' / 4,046.00'   S= 0.0484 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 7.07 sf   

Primary OutFlow  Max=29.06 cfs @ 13.86 hrs  HW=4,061.19'  TW=4,052.19'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 29.06 cfs @ 3.71 fps)
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Pond E: Existing Pond E

Inflow
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Inflow Area=82.060 ac
Peak Elev=4,061.19'

Storage=7,866 cf
36.0"

Round Culvert x 3.00
n=0.013
L=289.0'

S=0.0484 '/'

29.15 cfs
29.06 cfs
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Appendix 3C 
Surface Water Drainage Plans 























  

Appendix 3D  
Flood Maps 







  

Appendix 3E 
Site Layout Plans 
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Appendix 3F 
Landfill Cross Sections 

 
  

















  

Appendix 3G 
Construction Design Details 
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                                                            Fortrac
®

 80MP 

 
Huesker’s Fortrac 80MP geogrid is comprised of high tenacity polyvinyl alcohol (PVA) yarns 
crafted into a stable interlocked pattern then coated for protection from installation damage 
and short term ultraviolet exposure.  Fortrac geogrids are easy to install, unaffected by freeze-
thaw conditions and naturally occurring chemical/biological environments.  Fortrac is utilized 
as a tensile element in retaining wall, steepened slope and void bridging applications.  Fortrac 
geogrids are produced at Huesker’s manufacturing facility which has achieved ISO 9001 
approval for its systematic approach to quality in development, manufacture, inspection, sales 
and application support for geosynthetic materials.  Huesker’s ISO 9001 certificate is available 
upon request. 
 

Physical Properties of Fortrac  80MP 
 

PROPERTY 
  

TEST METHOD 
 

ENGLISH units1 
  

SI units1 
Mass/Unit Area ASTM D-5261 11 oz/yd2  375 g/m2 
Aperture Size Measured 0.8 x 1.2 inch   20 x 30 mm 
Percent Open Area CWO 22125 70 %  70 % 
Wide Width Tensile Strength (MD)     

     Machine Direction @ Ultimate ASTM D-6637 5480 lb/ft  80 kN/m 
Elongation at Break ASTM D-6637 4 - 6 %  4 - 6 % 
Creep Limited Strength (100 Year)     
    @ 2% Total Strain ASTM D-6992 1150 lb/ft  16.8 kN/m 
    @ 5% Total Strain ASTM D-6992 3616 lb/ft  52.8 kN/m 
Allowable Design Strength @ 5% GRI GG4 3389 lb/ft  49.5 kN/m 
pH Resistance Range ASTM D-5819 2 - 13  2 - 13 
1 MARV - Minimum Average Roll Values are based on a 95% confidence level.   

 
 
 
 
 

   
Standard Roll Size:  12.14 ft (3.7 m) wide x 328.1 ft (100 m) long = 443 yds2 (370 m2) 

                         Standard Roll Weight:  305 lbs (138 kg) 
 

Each roll of Fortrac geogrid delivered to the project site is labeled by Huesker with a roll label that indicates 
manufacturer's name, product identification, lot number, roll number and roll dimensions. All rolls of Fortrac are encased 
in a sturdy polyethylene wrap to shield the product from rain, dirt, dust and UV exposure.  Contact Huesker for 
information on our material warranty. 

 
P.O. Box 411529, Charlotte, NC  28241-1529 • (800) 942-9418 • FAX (704) 588-5988 

www.huesker.com 
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SAIC Energy, Environmental & Infrastructure, LLC 
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American Engineering Testing, Inc. 
AET No. 01-05106 

 

 
 

TABLE B-1.  SECTION B 

 
S

ta
ti

on
 

 
Existing 
Waste 

Thickness 
(feet) 

 
New 

MSW/CD 
Thickness 

(feet) 

Estimated Settlement (feet) of Existing Waste 
 

Cc’=0.17, Cα’=0.03 
 

Cc’=0.36, Cα’=0.10 

Primary 
Settlement 

Secondary 
Settlement 

Total 
Settlement 

Primary 
Settlement 

Secondary 
Settlement 

Total 
Settlement 

12+00 52 60 4.6 1.2 5.8 9.7 3.6 13.3 

13+00 35 97 4.9 0.8 5.7 10.3 2.1 12.4 

14+50 30 137 5.1 0.6 5.7 10.9 1.7 12.6 

16+00 30 147 5.3 0.6 5.9 11.2 1.6 12.8 

18+00 41 148 6.4 0.9 7.3 13.5 2.4 15.9 

21+00 43 169 6.9 0.9 7.8 14.7 2.4 17.1 

25+00 45 167 7.1 1.0 8.1 15.0 2.6 17.6 

 

 

TABLE B-2.  SECTION E 

 
S

ta
ti

on
 

 
Existing 
Waste 

Thickness 
(feet) 

 
New 

MSW/CD 
Thickness 

(feet) 

Estimated Settlement (feet) of Existing Waste 
 

Cc’=0.17, Cα’=0.03 
 

Cc’=0.36, Cα’=0.10 

Primary 
Settlement 

Secondary 
Settlement 

Total 
Settlement 

Primary 
Settlement 

Secondary 
Settlement 

Total 
Settlement

5+00 24 20 1.7 0.6 2.3 3.7 1.8 5.5 

6+03 27 55 3.2 0.6 3.8 6.9 1.7 8.6 

8+80 31 133 5.2 0.7 5.9 11.0 1.7 12.7 

12+00 35 150 5.8 0.8 6.6 12.4 2.0 14.4 

15+50 38 163 6.3 0.8 7.1 13.4 2.1 15.4 

16+50 38 170 6.5 0.8 7.3 13.7 2.1 15.8 

19+00 38 170 6.5 0.8 7.3 13.7 2.1 15.8 

21+50 40 176 6.7 0.9 7.6 14.3 2.1 16.4 

22+50 40 180 6.8 0.9 7.7 14.4 2.2 16.6 

24+00 33 191 6.2 0.7 6.9 13.1 1.7 14.8 

 

AET REPORT June 1, 2011 Page 18



AET REPORT June 1, 2011 Page 19



AET REPORT June 1, 2011 Page 20



AET REPORT June 1, 2011 Page 21



AET REPORT June 1, 2011 Page 22



AET REPORT June 1, 2011 Page 23



AET REPORT June 1, 2011 Page 24



AET REPORT June 1, 2011 Page 25



AET REPORT June 1, 2011 Page 26



AET REPORT June 1, 2011 Page 27



AET REPORT June 1, 2011 Page 28



AET REPORT June 1, 2011 Page 29



AET REPORT June 1, 2011 Page 30



AET REPORT June 1, 2011 Page 31



AET REPORT June 1, 2011 Page 32



AET REPORT June 1, 2011 Page 33



AET REPORT June 1, 2011 Page 34



AET REPORT June 1, 2011 Page 35



AET REPORT June 1, 2011 Page 36



AET REPORT June 1, 2011 Page 37



AET REPORT June 1, 2011 Page 38



AET REPORT June 1, 2011 Page 39



AET REPORT June 1, 2011 Page 40



Appendix D 
Geotechnical Report Limitations and Guidelines for Use 

Report No. 01-05106 
 

 
Appendix D – Page 1 of 2        AMERICAN ENGINEERING TESTING, INC 

  

B.1 REFERENCE 
 
This appendix provides information to help you manage your risks relating to subsurface problems which are caused by 
construction delays, cost overruns, claims, and disputes. This information was developed and provided by ASFE1, of which, we 
are a member firm.  
 
B.2 RISK MANAGEMENT INFORMATION 
 
B.2.1 Geotechnical Services are Performed for Specific Purposes, Persons, and Projects 
Geotechnical engineers structure their services to meet the specific needs of their clients. A geotechnical engineering study 
conducted for a civil engineer may not fulfill the needs of a construction contractor or even another civil engineer. Because each 
geotechnical engineering study is unique, each geotechnical engineering report is unique, prepared solely for the client. No one 
except you should rely on your geotechnical engineering report without first conferring with the geotechnical engineer who 
prepared it. And no one, not even you, should apply the report for any purpose or project except the one originally contemplated. 
 
B.2.2 Read the Full Report 
Serious problems have occurred because those relying on a geotechnical engineering report did not read it all. Do not rely on an 
executive summary.  Do not read selected elements only. 
 
B.2.3 A Geotechnical Engineering Report is Based on A Unique Set of Project-Specific Factors 
Geotechnical engineers consider a number of unique, project-specific factors when establishing the scope of a study. Typically 
factors include: the client’s goals, objectives, and risk management preferences; the general nature of the structure involved, its 
size, and configuration; the location of the structure on the site; and other planned or existing site improvements, such as access 
roads, parking lots, and underground utilities. Unless the geotechnical engineer who conducted the study specifically indicates 
otherwise, do not rely on a geotechnical engineering report that was: 

 not prepared for you, 
 not prepared for your project, 
 not prepared for the specific site explored, or  
 completed before important project changes were made. 

 
Typical changes that can erode the reliability of an existing geotechnical engineering report include those that affect: 

 the function of the proposed structure, as when it’s changed from a parking garage to an office building, or from a light 
industrial plant to a refrigerated warehouse,  

 elevation, configuration, location, orientation, or weight of the proposed structure,  
 composition of the design team, or  
 project ownership. 

 
As a general rule, always inform your geotechnical engineer of project changes, even minor ones, and request an assessment of 
their impact. Geotechnical engineers cannot accept responsibility or liability for problems that occur because their reports do not 
consider developments of which they were not informed. 
 
B.2.4 Subsurface Conditions Can Change 
A geotechnical engineering report is based on conditions that existed at the time the study was performed. Do not rely on a 
geotechnical engineering report whose adequacy may have been affected by: the passage of time; by man-made events, such as 
construction on or adjacent to the site; or by natural events, such as floods, earthquakes, or groundwater fluctuations. Always 
contact the geotechnical engineer before applying the report to determine if it is still reliable. A minor amount of additional 
testing or analysis could prevent major problems. 
 
 
 
 
1  ASFE, 8811 Colesville Road/Suite G106, Silver Spring, MD  20910 
 Telephone: 301/565-2733: www.asfe.org 
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B.2.5 Most Geotechnical Findings Are Professional Opinions 
Site exploration identified subsurface conditions only at those points where subsurface tests are conducted or samples are taken. 
Geotechnical engineers review field and laboratory data and then apply their professional judgment to render an opinion about 
subsurface conditions throughout the site. Actual subsurface conditions may differ, sometimes significantly, from those indicated 
in your report. Retaining the geotechnical engineer who developed your report to provide construction observation is the most 
effective method of managing the risks associated with unanticipated conditions. 
 
B.2.6 A Report’s Recommendations Are Not Final 
Do not overrely on the construction recommendations included in your report. Those recommendations are not final, because 
geotechnical engineers develop them principally from judgment and opinion. Geotechnical engineers can finalize their 
recommendations only by observing actual subsurface conditions revealed during construction. The geotechnical engineer who 
developed your report cannot assume responsibility or liability for the report’s recommendations if that engineer does not 
perform construction observation. 
 
B.2.7 A Geotechnical Engineering Report Is Subject to Misinterpretation 
Other design team members’ misinterpretation of geotechnical engineering reports has resulted in costly problems. Lower that 
risk by having your geotechnical engineer confer with appropriate members of the design team after submitting the report. Also 
retain your geotechnical engineer to review pertinent elements of the design team’s plans and specifications. Contractors can also 
misinterpret a geotechnical engineering report. Reduce that risk by having your geotechnical engineer participate in prebid and 
preconstruction conferences, and by providing construction observation. 
 
B.2.8 Do Not Redraw the Engineer’s Logs 
Geotechnical engineers prepare final boring and testing logs based upon their interpretation of field logs and laboratory data. To 
prevent errors or omissions, the logs included in a geotechnical engineering report should never be redrawn for inclusion in 
architectural or other design drawings. Only photographic or electronic reproduction is acceptable, but recognizes that separating 
logs from the report can elevate risk. 
 
B.2.9 Give Contractors a Complete Report and Guidance 
Some owners and design professionals mistakenly believe they can make contractors liable for unanticipated subsurface 
conditions by limiting what they provide for bid preparation. To help prevent costly problems, give contractors the complete 
geotechnical engineering report, but preface it with a clearly written letter of transmittal. In the letter, advise contractors that the 
report was not prepared for purposes of bid development and that the report’s accuracy is limited; encourage them to confer with 
the geotechnical engineer who prepared the report (a modest fee may be required) and/or to conduct additional study to obtain 
the specific types of information they need or prefer. A prebid conference can also be valuable. Be sure contractors have 
sufficient time to perform additional study.  Only then might you be in a position to give contractors the best information 
available to you, while requiring them to at least share some of the financial responsibilities stemming from unanticipated 
conditions. 
 
B.2.10 Read Responsibility Provisions Closely 
Some clients, design professionals, and contractors do not recognize that geotechnical engineering is far less exact than other 
engineering disciplines. This lack of understanding has created unrealistic expectations that have led to disappointments, claims, 
and disputes. To help reduce the risk of such outcomes, geotechnical engineers commonly include a variety of explanatory 
provisions in their report. Sometimes labeled “limitations” many of these provisions indicate where geotechnical engineers’ 
responsibilities begin and end, to help others recognize their own responsibilities and risks. Read these provisions closely. Ask 
questions. Your geotechnical engineer should respond fully and frankly. 
 
B.2.11 Geoenvironmental Concerns Are Not Covered 
The equipment, techniques, and personnel used to perform a geoenvironmental study differ significantly from those used to 
perform a geotechnical study. For that reason, a geotechnical engineering report does not usually relate any geoenvironmental 
findings, conclusions, or recommendations; e.g., about the likelihood of encountering underground storage tanks or regulated 
contaminants. Unanticipated environmental problems have led to numerous project failures. If you have not yet obtained your 
own geoenvironmental information, ask your geotechnical consultant for risk management guidance. Do not rely on an 
environmental report prepared for someone else. 
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To: TCEQ 
From: Fred J. Doran, P.E., SAIC 
Subject: AET Report of Supplemental Geotechnical Evaluation 

and Anchor Trench Stability Calculations 
Date: November 2, 2012 
 
Attached is a copy of the Supplemental Geotechnical Evaluation prepared by American Engineering 
Testing, Inc. (AET), dated August 3, 2012.  The report was developed to supplement the original 
report titled “Report of Waste Mass Stability, McCombs Landfill Expansion, El Paso, Texas”.  
Furthermore, this report includes the following analyses and results (some results taken verbatim 
from the report): 

 Perform a waste mass stability analysis that includes the proposed C&D waste and the existing 
municipal solid waste; 

 Minimum factor of safety utilizing peak strength values is greater than 1.5.  Additionally, a 
limited sensitivity analysis was completed by varying the strength parameters.  Results 
indicate a factor of safety ranging from 1.47 to 2.78 (acceptable). 

 Perform a waste mass stability of interim slopes; 

 Waste mass stability was completed for interim slopes at a 3H:1V slope at a maximum 
length of 270 feet.  The factor of safety using peak strength parameters was 2.64 (circular 
failure) and 2.42 (block failure).  The factor of safety assuming large displacement strength 
parameters was 1.60 (circular failure) and 1.76 (block failure). 

 Evaluate stability and settlement of the final cover (both prescriptive and alternative); 

 Veneer Stability for Prescriptive Cover: 1.33 with parallel seepage and 1.61 for gravity 
conditions only. 

 The calculations for veneer stability with a factor of safety of 1.33 were calculated using 
a 28° internal friction angle of the erosion layer (drainage layer consisting of sand) and a 
saturated depth of 0.49 feet (Appendix 3I, Attachment 2, Page 104: peak daily value for 
maximum head on top of layer 3 equals 5.85 inches, or 0.49 feet). 

 In order to obtain a factor of safety of 1.5, the internal friction angle of the erosion layer 
(drainage layer consisting of sand) needs to be 31°.  Published values for the internal 
friction angle of sand are 26° - 40° and should be readily obtainable from the material 
onsite.  As shown on the drawings provided in Appendix 3F – Landfill Cross Sections, 
the boring logs for the area consist predominately of sand.  The sand onsite will be 
tested prior to use to ensure that the internal friction angle is 31°.  In the event that the 



 
 
Memorandum 
November 2, 2012 
Page 2  
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friction angle is unobtainable with onsite soil, alternative off-site sources will be located 
to provide for an erosion layer soil with the required internal friction angle. 

 Veneer Stability for Alternative Cover: 1.41 for no water flow. 

 An internal friction angle of 25° was utilized to calculate the factor of safety of 1.41. 

 An internal friction angle of 27° for the sand is required to increase the factor of safety 
to 1.5 for the no flow conditions.  Soils testing will be completed prior to construction to 
ensure that the internal friction angle of the sand is at least 27° to ensure the 1.5 factor of 
safety (which should be readily obtainable as described above).  Furthermore, it should 
be noted that the parallel seepage analysis completed by AET does not apply to the 
alternative cover system as there is no saturation depth for the alternative cover.  The 
alternative cover is designed so that a zone of saturation will never be established as the 
water entering will be countered by evapotranspiration.   

 Evaluate final cover settlement and strain; 

 Analyses completed in initial report.  In summary, the maximum tensile strain calculated in 
the final cover is less than 0.01%, with most values less than zero (compression).  Published 
information indicates that LLDPE can generally be assumed to have a yield strain on the 
order of 12% or more.  The calculated tensile strain should not adversely affect the final 
cover material. 

 Evaluate piggyback liner settlement and strain; 

 Analyses completed in initial report.  In summary, the maximum tensile strain calculated is 
0.206%.  Published information indicates that HDPE can generally be assumed to have a 
yield strain in excess of 12% and GCL can generally be assumed to have a yield strain of 
1% to 10%.  The geogrid will have an allowable strain of 5%.  The calculated tensile strain 
should not adversely affect the piggyback liner materials. 

 Evaluate settlement of the foundation soils; and 

 The foundation settlement is estimated to be less than one foot, and the strain is estimated to 
be 0.03% or less.  This amount of settlement and strain should not adversely affect the 
existing HDPE liner. 

 Perform a preliminary review of our stability analyses with respect to seismic stability. 

 Although not required for a vertical expansion of Landfills, AET performed a preliminary 
review of the stability analyses with respect to seismic stability.  Results are included here 
within. 
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Width of Track/
Cover Soil 
Thickness

(b/h)

Influence 
Factor

(I)
0.25 0.35
0.5 0.63
0.6 0.78
0.7 0.8

0.75 0.85
0.8 0.9
0.9 0.92

1 0.93
1.25 0.94
1.5 0.95

1.75 0.96
2 0.97

2.5 0.975
3 0.98

3.5 0.985
4 0.99

 

Interface Liner System Stability - CONSTRUCTION (Influence Factor)
McCombs Landfill MSW Permit 729B

0

0.2

0.4

0.6

0.8

1

1.2

0 1 2 3 4 5

Influence Factor
(I)

Influence Factor
(I)

Page 1

Anchor Trench Calculations July 17, 2012 Page 5



  

Appendix 3G, Attachment 4 
Design Drawings 

 

 

























  

Appendix 3H 
Site Life Projections 



Revised 08/09/12, Revision 1  

Appendix 3H 
SITE LIFE PROJECTIONS 

3H.1 Solid Waste Generation 
The McCombs Landfill accepts waste generated in El Paso County, Texas.  The Clint 
Landfill also accepts waste generated in El Paso County.  The estimated rate of 
disposal was calculated assuming an annual population increase of 2% in growth, and 
assuming a disposal rate of 497,309 tons per year (in 2014 tonnage) until Clint 
Landfill closes in 2030.  3,000 tons per year are assumed from 2011 through 2013.  
After Clint Landfill closes, McCombs Landfill will receive all of the waste that would 
have previously gone to Clint Landfill, therefore the disposal rate at McCombs will 
raise from 45% of the county waste allocation to 100%.  The 1990 base population for 
central, northeastern and northwestern areas of El Paso (areas where solid waste is 
planned to go to the McCombs Landfill) was used for the growth rate estimation.  The 
population for the above mentioned areas in 1990 was 322,842 people.   

The disposal rate for C&D waste was calculated assuming a disposal rate of 60,000 
tons per year (this is the approximate tonnage of C&D disposed of at Clint Landfill 
2284 in FY 2010), also with an annual increase of 2% growth. 

3H.2 Air Apace utilization  
An airspace utilization factor (AUF) of 0.60 tons per cubic yard (1200 pounds per 
cubic yard) of landfill airspace was utilized to calculate the site life projections for the 
volume available at the McCombs Landfill. 

3H.3 Landfill Capacity 
The total landfill capacity represents a total volume available for disposal of solid 
waste, daily cover material and intermediate cover material. AutoCAD Civil 3D 2011 
computer software was utilized to estimate the total capacity.  The total capacity is 
defined as the volume between the top of the geomembrane on the cell liner system 
and top of the final cover system. Sector A is currently being filled with waste so the 
existing capacity in that sector was evaluated between the existing contours in that 
sector and the top of the final cover system of that sector.  

The total remaining landfill volume available for waste disposal in Sector A is 
approximately 640,890 cubic yards (including waste and daily, intermediate and final 
cover), which provides capacity through 2014 based on Table 3H-1.  The total 
remaining landfill volume available for waste disposal, protective soil and daily, 
intermediate and final cover (including the remainder of Sector A) and all subsequent 
planned sectors (B through K) is 62,532,764 CY.  The total remaining volume for 
waste disposal using the prescriptive final cover profile is 60,355,324 CY.  The total 
volume remaining for waste disposal utilizing the alternative final cover profile is 
60,653,116 CY.  The sector development plan can be seen in Appendix 3E - Site 
Layout Plans, Drawing P3-16 - Landfill Completion Plan. 
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3H.4  Site Life Calculations 
Using the rate of 2% growth per year, an AUF of 1200 lb/cy for MSW and 1800 lb/cy 
for C&D, an increase in waste received after 2030, and the remaining capacity above, 
the remaining estimated life of the Landfill is until 2059 for both prescriptive and 
alternative final cover profiles.  See Table 3H-1 and Table 3H-2 for MSW Prescriptive 
and Alternative Site Life Calculations and Table 3H-3 for C&D Site Life Calculations.  
See Table 3H-4 for Sector Volume Calculations. 

Table 3H-1 
Site Life Calculations for MSW (Prescriptive) 

Growth Rate 2%    

In Place Tons 0    

AUF (tons/cy   lb/cy) 0.6 1200   
Beginning Tons per Year (in 2014 tons)  497,309    

Remaining Sector A Capacity (Including Final Cover)  640,890     

Waste Allocation: 45% McCombs  55% Clint      
             

Year Tons/Year CY/Year Cumulative CY Remaining CY    
2011 3,000 5,000 5,000 635,890  
2012 3,000 5,000 10,000 630,890  
2013 3,000 5,000 15,000 4,241,457 Build Sector B 
2014 497,309 828,848 843,848 3,412,609 Sector A Exhausted 
2015 507,255 845,424 1,689,272 2,567,185  
2016 517,400 862,333 2,551,605 1,704,852  
2017 527,748 879,580 3,431,184 825,272  
2018 538,303 897,171 4,328,356 6,001,366 Build Sector C 
2019 549,069 915,115 5,243,470 5,086,251 Sector B Exhausted 
2020 560,050 933,417 6,176,887 4,152,834  
2021 571,251 952,085 7,128,972 3,200,749   
2022 582,676 971,127 8,100,099 2,229,622   
2023 594,330 990,549 9,090,649 1,239,072   
2024 606,216 1,010,360 10,101,009 3,633,296 Build Sector D 
2025 618,341 1,030,568 11,131,577 2,602,728 Sector C Exhausted 
2026 630,707 1,051,179 12,182,756 1,551,549   
2027 643,322 1,072,203 13,254,959 479,347   
2028 656,188 1,093,647 14,348,605 5,220,316 Build Sector E 
2029 669,312 1,115,520 15,464,125 4,104,797 Sector D Exhausted 
2030 1,517,107 1,137,830 16,601,955 2,966,967   
2031 1,547,449 1,160,587 17,762,542 1,806,380   
2032 1,578,398 1,183,798 18,946,340 622,582   
2033 1,609,966 1,207,474 20,153,814 10,062,852 Build Sector F 
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Year Tons/Year CY/Year Cumulative CY Remaining CY   
2034 1,642,165 1,231,624 21,385,438 8,831,228 Sector E Exhausted 
2035 1,675,008 1,256,256 22,641,694 7,574,971  
2036 1,708,509 1,281,381 23,923,076 6,293,590   
2037 1,742,679 1,307,009 25,230,085 4,986,581   
2038 1,777,532 1,333,149 26,563,234 3,653,432   
2039 1,813,083 1,359,812 27,923,046 2,293,620   
2040 1,849,345 1,387,008 29,310,054 906,611   
2041 1,886,331 1,414,749 30,724,803 13,094,332 Build Sector G  
2042 1,924,058 1,443,044 32,167,847 11,651,289 Sector F Exhausted 
2043 1,962,539 1,471,904 33,639,751 10,179,384  
2044 2,001,790 1,501,343 35,141,094 8,678,042   
2045 2,041,826 1,531,369 36,672,463 7,146,672   
2046 2,082,662 1,561,997 38,234,460 5,584,676   
2047 2,124,316 1,593,237 39,827,696 3,991,439   
2048 2,166,802 1,625,101 41,452,798 2,366,337   
2049 2,210,138 1,657,603 43,110,401 708,734   
2050 2,254,341 1,690,756 44,801,157 3,380,103 Build Sector H  
2051 2,299,428 1,724,571 46,525,727 1,655,532 Sector G Exhausted 
2052 2,345,416 1,759,062 48,284,789 3,728,850 Build Sector I 
2053 2,392,324 1,794,243 50,079,033 1,934,606   

2054 2,440,171 1,830,128 51,909,161 4,689,835 Sector H Exhausted/ 
Build Sector J 

2055 2,488,974 1,866,731 53,775,892 2,823,104 Sector I Exhausted 
2056 2,538,754 1,904,065 55,679,957 919,039  
2057 2,589,529 1,942,147 57,622,104 2,817,221 Build Sector K 
2058 2,641,319 1,980,990 59,603,093 836,232 Sector J Exhausted 
2059 2,694,146 2,020,609 61,623,703 (1,184,378) Sector K Exhausted 
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Table 3H-2 
Site Life Calculations for MSW (Alternative) 

Growth Rate 2%    

In Place Tons 0    

AUF (tons/cy   lb/cy) 0.6 1200   
Beginning Tons per Year (in 2014 tons) 497,309    

Remaining Sector A Capacity (Including Final Cover) 640,890     

Waste Allocation: 45% McCombs  55% Clint      
             

Year Tons/Year CY/Year Cumulative CY Remaining CY    
2011 3,000 5,000 5,000 635,890  
2012 3,000 5,000 10,000 630,890  
2013 3,000 5,000 15,000 4,265,775 Build Sector B  
2014 497,309 828,848 843,848 3,436,927 Sector A Exhausted 
2015 507,255 845,424 1,689,272 2,591,503  
2016 517,400 862,333 2,551,605 1,729,170  
2017 527,748 879,580 3,431,184 849,590  
2018 538,303 897,171 4,328,356 6,055,040 Build Sector C 
2019 549,069 915,115 5,243,470 5,139,925 Sector B Exhausted 
2020 560,050 933,417 6,176,887 4,206,508  
2021 571,251 952,085 7,128,972 3,254,423   
2022 582,676 971,127 8,100,099 2,283,296   
2023 594,330 990,549 9,090,649 1,292,747   
2024 606,216 1,010,360 10,101,009 3,718,478 Build Sector D 
2025 618,341 1,030,568 11,131,577 2,687,910 Sector C Exhausted 
2026 630,707 1,051,179 12,182,756 1,636,731   
2027 643,322 1,072,203 13,254,959 564,528   
2028 656,188 1,093,647 14,348,605 5,333,636 Build Sector E 
2029 669,312 1,115,520 15,464,125 4,218,116 Sector D Exhausted 
2030 1,517,107 1,137,830 16,601,955 3,080,286   
2031 1,547,449 1,160,587 17,762,542 1,919,699   
2032 1,578,398 1,183,798 18,946,340 735,901   
2033 1,609,966 1,207,474 20,153,814 10,217,916 Build Sector F 
2034 1,642,165 1,231,624 21,385,438 8,986,292 Sector E Exhausted 
2035 1,675,008 1,256,256 22,641,694 7,730,036  
2036 1,708,509 1,281,381 23,923,076 6,448,654   
2037 1,742,679 1,307,009 25,230,085 5,141,645   
2038 1,777,532 1,333,149 26,563,234 3,808,496   
2039 1,813,083 1,359,812 27,923,046 2,448,684   
2040 1,849,345 1,387,008 29,310,054 1,061,675   



Appendix 3H – Site Life Projections 

Revised 08/09/12, Revision 1 SAIC   3H-5 

Year Tons/Year CY/Year Cumulative CY Remaining CY    
2041 1,886,331 1,414,749 30,724,803 13,282,853 Build Sector G  
2042 1,924,058 1,443,044 32,167,847 11,839,810 Sector F Exhausted 
2043 1,962,539 1,471,904 33,639,751 10,367,905  
2044 2,001,790 1,501,343 35,141,094 8,866,563   
2045 2,041,826 1,531,369 36,672,463 7,335,193   
2046 2,082,662 1,561,997 38,234,460 5,773,197   
2047 2,124,316 1,593,237 39,827,696 4,179,960   
2048 2,166,802 1,625,101 41,452,798 2,554,858   
2049 2,210,138 1,657,603 43,110,401 897,255   
2050 2,254,341 1,690,756 44,801,157 3,587,579 Build Sector H  
2051 2,299,428 1,724,571 46,525,727 1,863,008 Sector G Exhausted 
2052 2,345,416 1,759,062 48,284,789 103,946  
2053 2,392,324 1,794,243 50,079,033 2,165,182 Build Sector I  
2054 2,440,171 1,830,128 51,909,161 4,950,724 Sector H Exhausted/ 

Build Sector J 
2055 2,488,974 1,866,731 53,775,892 3,083,994 Sector I Exhausted 
2056 2,538,754 1,904,065 55,679,957 1,179,928  
2057 2,589,529 1,942,147 57,622,104 3,096,346 Build Sector K 
2058 2,641,319 1,980,990 59,603,093 1,115,357 Sector J Exhausted 
2059 2,694,146 2,020,609 61,623,703 (905,253) Sector K Exhausted 
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Table 3H-3 
Site Life Calculations for C&D 

Growth Rate 2%   

In Place Tons 0   

AUF (tons/cy   lb/cy) 0.9 1800  
Beginning Tons per Year (in 2013 tons)  60,000   

C&D Capacity  2,581,306   
         

Year Tons/Year CY/Year Cumulative CY Remaining CY 
2012 - -  2,581,306  
2013 60,000  68,000  68,000  2,513,306  
2014 61,200  69,360  137,360  2,443,946  
2015 62,424  70,747  208,107  2,373,199  
2016 63,672  72,162  280,269  2,301,037  
2017 64,946  73,605  353,875  2,227,431  
2018 66,245  75,077  428,952  2,152,354  
2019 67,570  76,579  505,531  2,075,775  
2020 68,921  78,111  583,642  1,997,664  
2021 70,300  79,673  663,315  1,917,991  
2022 71,706  81,266  744,581  1,836,725  
2023 73,140  82,892  827,473  1,753,834  
2024 74,602  84,549  912,022  1,669,284  
2025 76,095  86,240  998,263  1,583,044  
2026 77,616  87,965  1,086,228  1,495,078  
2027 79,169  89,725  1,175,952  1,405,354  
2028 80,752  91,519  1,267,471  1,313,835  
2029 82,367  93,349  1,360,821  1,220,485  
2030 84,014  95,216  1,456,037  1,125,269  
2031 85,695  97,121  1,553,158  1,028,148  
2032 87,409  99,063  1,652,221  929,085  
2033 89,157  101,044  1,753,266  828,041  
2034 90,940  103,065  1,856,331  724,975  
2035 92,759  105,127  1,961,457  619,849  
2036 94,614  107,229  2,068,687  512,620  
2037 96,506  109,374  2,178,060  403,246  
2038 98,436  111,561  2,289,622  291,685  
2039 100,405  113,792  2,403,414  177,892  
2040 102,413  116,068  2,519,482  61,824  
2041 104,461  118,390  2,637,872  (56,566) 
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Table 3H-4 
Sector Volumes 

Sector   Area (SF) 
Area 

(Acres) 

Net Volume 
(Inclusive of 

Final Cover) (CY) 

Waste Volume 
(Prescriptive 
Cover) (CY)A 

Waste Volume 
(Alternative 
Cover) (CY)B 

Sector A 756,005 17.36 640,890 556,890 575,556 
Sector B 984,867 22.61 3,797,950 3,615,567 3,639,885 
Sector C 1,188,943 27.29 6,293,439 6,073,264 6,102,621 
Sector D 1,276,055 29.29 3,640,890 3,404,584 3,436,091 
Sector E 1,139,570 26.16 6,045,648 5,834,616 5,862,754 
Sector F 1,690,662 38.81 10,960,830 10,647,744 10,689,489 
Sector G 1,355,001 31.11 13,853,396 13,602,470 13,635,926 
Sector H 767,684 17.62 4,504,288 4,362,124 4,381,080 
Sector I 935,531 21.48 4,005,626 3,832,380 3,855,479 
Sector J 1,227,717 28.18 4,812,711 4,585,356 4,615,670 
Sector K 738,542 16.95 3,977,096 3,840,329 3,858,565 
Total A-K 12,060,576 276.87 62,532,764 60,355,324 60,653,116 
Total C&D 2,930,931.26 67.28 2,581,306 NA NA 

A – Net Volume less 60-inches (36-inches for prescriptive final cover and 24-inches for protective cover).  Sector A volume only less 
36-inches for prescriptive final cover. 
B – Net Volume less 52-inches (24-inches for alternative final cover and 28-inches for protective cover).  Sector A volume only less 28-
inches for alternative final cover. 
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Appendix 3I 
LEACHATE AND CONTAMINATED WATER PLAN 

30 TAC §330.65(c), §330.177, §330.207, §330.331(a)(2), §330.333 

3I.1 Introduction 
This Leachate and Contaminated Water Plan has been developed in accordance with 
30 TAC §330.65(c), §330.177, §330.207, §330.331(a)(2), and §330.333 for the McCombs 
Landfill (Landfill) located in El Paso, TX.  This plan provides details of the collection, 
storage, and disposal of contaminated water, leachate, and gas condensate from the 
leachate collection system, gas monitoring and collection systems, and site operations. 

3I.1.1 Definitions 
Definitions for the following have been defined by TAC §330.3. 

 (36) Contaminated Water – “Leachate, gas condensate, or water that has come into 
contact with waste.” 

 (57) Gas Condensate – “The liquid generated as a result of any gas recovery 
process at a municipal solid waste facility.” 

 (78) Leachate – “A liquid that has passed through or emerged from solid waste and 
contains soluble, suspended, or miscible materials removed from such waste” 

3I.2 Leachate Management 
The Leachate Management Plan developed by Raba-Kistner Consultants, Inc., dated 
April 24, 2002 (Revision 1 – July 29, 2002) was used to assist in the development of 
the following section and is provided in partial form as Appendix 3I, Attachment 3.  
Sections, Figures and Appendices not provided have been updated within.   

3I.2.1 Leachate Generation 
Leachate generation was estimated by running the Hydrologic Evaluation of Landfill 
Performance (HELP) Model, Version 3.07.  The HELP model is a program that 
computes the water balance for municipal landfills based on weather, soil, and design 
data and uses solution techniques that account for the effects of surface storage, 
runoff, infiltration, evapotranspiration, vegetation, soil moisture storage, subsurface 
drainage, recirculation, and leakage. 

The climate data for the simulations was synthetically generated using coefficients for 
El Paso, Texas.  The various conditions modeled were as follows: 
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Table 3I-1 
HELP Modeling Methodology/Assumptions 

Scenario 
Open 

Condition 
(Daily Cover) 

Intermediate 
Cover 

Condition 

Final Cover 
Condition 
(Crown) 

Final Cover 
Condition 

(Side-Slopes) 

Final Cover 
Condition 
(Crown) –  
Alt. Cap 

Final Cover 
Condition 

(Side-Slopes) – 
Alt. Cap 

Subgrade 
6-Inch 

Compacted 
Native Soil 

6-Inch 
Compacted 
Native Soil 

6-Inch 
Compacted 
Native Soil 

6-Inch 
Compacted 
Native Soil 

6-Inch 
Compacted 
Native Soil 

6-Inch 
Compacted 
Native Soil 

Low Perm Layer GCL or 6-inch 
Barrier Soil1 GCL GCL GCL GCL GCL 

Base 
Geomembrane 60-mil HDPE 60-mil HDPE 60-mil HDPE 60-mil HDPE 60-mil HDPE 60-mil HDPE 

Protective Soil 
Layer 

2-Feet 
Drainage  

Sand    
(1.0x10-3 
cm/sec) 

2-Feet 
Drainage 

Sand 
(1.0x10-3 
cm/sec) 

2-Feet 
Drainage 

Sand 
(1.0x10-3 
cm/sec) 

2-Feet 
Drainage 

Sand 
(1.0x10-3 
cm/sec)

2-Feet 
Drainage 

Sand 
(5.8x10-3 
cm/sec) 

2-Feet 
Drainage 

Sand  
(5.8x10-3 
cm/sec) 

Waste Depth 10-Feet 264-Feet 264-Feet 214-Feet 264-Feet 214-Feet 

Cover Soil 6-Inches Daily 12-Inches 
Intermediate 

12-Inches 
Intermediate 

12-Inches 
Intermediate 

12-Inches 
Intermediate 

12-Inches 
Intermediate 

Infiltration 
(Support) Layer None None 18-Inch Layer 

(1x10-5 cm/sec) 
18-Inch Layer 

(1x10-5 cm/sec) 6-Inch Layer 6-Inch Layer 

Final Cover 
Geomembrane None None 40-mil LLDPE 40-mil LLDPE None None 

Erosion Layer None None 12-Inches 12-Inches  18-Inches 18-Inches 

Topsoil None None 6-Inches 6-Inches 4-Inches Rock 4-Inches Rock 

Ground Cover Bare Poor Grass Poor Grass Poor Grass Bare Bare 

Recirculation Yes – 100% Yes – 100% Yes – 100% Yes – 100% Yes – 100% Yes – 100% 

Liner Defects 
(Base and Final 
Cover, If 
Applicable) 

1.0 Pinhole/ 
Acre, 2 

Defects/Acre, 
“Good” 

Placement 

1.0 Pinhole/ 
Acre, 2 

Defects/Acre, 
“Good” 

Placement 

1.0 Pinhole/ 
Acre, 2 

Defects/Acre, 
“Good” 

Placement 

1.0 Pinhole/ 
Acre, 2 

Defects/Acre, 
“Good” 

Placement 

1.0 Pinhole/ 
Acre, 2 

Defects/Acre, 
“Good” 

Placement 

1.0 Pinhole/ 
Acre, 2 

Defects/Acre, 
“Good” 

Placement 

Leaf Index 0 0 0 0 0 0 

SCS Runoff 
Curve Number 84.2 77.5 85.3 86.1 68.7 60.9 

Evaporative 
Zone Depth 24-Inches 24-Inches 18-Inches 18-Inches 24-Inches 24-Inches 

Allowable 
Runoff 0% 0% 100% 100% 100% 100% 

Simulation 
Period 4-Years 20-Years 30-Years 30-Years 30-Years 30-Years 
1. Barrier soil (clay) utilized in original prescriptive liner and replaced by caliche in the 2002 Major Permit Amendment. A HELP 

model demonstration of the effectiveness of the GCL as compared to the barrier soil has been included in this analysis.  
Modeling for both caliche and GCL alternative liners is provided in Appendix 3J. 
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Each scenario was evaluated over a simulation period ranging from 4 years to 30  
years, as noted in Table 3I-1.  Scenarios were modeled to determine the peak daily 
value for hydraulic head over the liner, liner/cover system efficiency, and leachate 
generation.  Detailed HELP model outputs for each scenario are included in 
Attachment 1 in Appendix 3I and Peak Daily Hydraulic Head Over Liner values are 
listed in Table 3I-2. 

Table 3I-2 
Peak Daily Hydraulic Head Over Base Liner 

Scenario1 Average Head 
(inches) 

Maximum Head 
(inches) 

Open Condition – Prescriptive Liner with Barrier Soil 2.216 3.677 
Open Condition – Alternative Liner with GCL 3.594 5.607 
Intermediate Cover Condition 0.407 0.765 
Final Cover Condition (Crown) 0.011 0.021 
Final Cover Condition (Side Slopes) 0.003 0.007 
Final Cover Condition (Crown) – Alternative Cap 0.016 0.031 
Final Cover Condition (Side Slopes) – Alternative Cap  0.032 0.064 
1. All scenarios shown with 100 percent recirculation of leachate collected from the liner. 

3I.2.2 Leachate Collection 
Leachate Collection System Design 
The leachate collection system was designed in accordance with 30 TAC 
§330.331(a)(2) and §330.333.  The leachate collection system and piping must be: 
 Designed to maintain less than 30-centimeters (12-inches) of leachate depth over 

the liner; 
 Made of materials that are chemically resistant.  The leachate collection system 

materials shall be constructed of high density poly-ethylene (HDPE); 
 Of sufficient strength and thickness to prevent collapse under the pressures exerted 

by overlying wastes, cover materials, and any equipment; and 
 Designed and operated to function through the scheduled closure and post-closure 

care period. 

The system design shall consist of the following components: 
 Estimated rate of leachate removal from the sump; 
 Capacity of the sump; 
 Pipe material and strength; 
 Pipe network spacing and grading; 
 Collection sump materials and strength; 
 Drainage media specifications and performance; and, 
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 Demonstrate that pipes and perforations will be resistant to clogging and can be 
cleaned. 

These design requirements are discussed in further detail in the sections below.  
Leachate collection system details are provided on Drawing P3-31 in Appendix 3G. 

Leachate Collection Layer  

30 TAC §330.333(3)(D) and (F) 
The leachate collection layer consist of a 24-inch sand protective layer (drainage 
material) overlying the geomembrane liner.  The drainage material will have a 
minimum coefficient of permeability of 1.0 x 10-3 cm/sec.  The effectiveness of this 
drainage layer is demonstrated in the HELP model analyses completed in Attachment 
1 in Appendix 3I.  The leachate collection layer will slope at a minimum of one-
percent to the leachate collection trench and pipe (maximum of 600-feet). 

Existing Sector K sand was also constructed to have a minimum coefficient of 
permeability of 1.0 x 10-3cm/sec.  

Leachate Aggregate 
As outlined in the drawings, the leachate aggregate shall consist of 12-inches of 1 ½-
inch washed aggregate and 12-inches of pea-gravel.  The aggregate gradation change 
is implemented to substitute using a geotextile to encase the aggregate, which can be a 
clogging potential long-term.   

The 1 ½-inch washed aggregate backfill shall meet the following specifications: 
 Clean, washed, non-carbonate, sub-angular to rounded material, bank run gravel 

with no organic matter.  Crushed aggregate, concrete, bituminous, or limestone not 
allowed.  Soil Classification of GW or GP; 

 Meeting the following Gradation (ASTM D422): 

1. 100% passing 1 ½-inch sieve 

2. 0% passing ¾-inch sieve 

The pea-gravel backfill shall meet the following specifications: 
 Durable washed, non-carbonate, coarse-rounded to sub-angular gravel exhibiting 

the following relationship to the drainage sand layer: 

1. D15 (Pea-gravel)/D85 (Drainage Sand) < 4 to 5 

2. D15 (Pea-gravel)/D15 (Drainage Sand) < 20 
 Where D15 and D85 are the diameters which 15% and 85% by weight 

(respectively) are finer. 
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Leachate Collection Trenches and Piping 

30 TAC §330.333(2) and §330.333(3)(C), (E) and (G) 
The leachate collection trenches will slope at a minimum of one-percent to the 
leachate collection sumps.  The leachate collection piping will be placed at the center 
of the leachate collection trench and will be required to meet the following 
specifications: 
 HDPE pipe designated as PE 3408;  
 SDR 9 for perforated leachate collection pipe in trenches (8-inch), cleanout riser 

pipes (8-inch), and for side-slope riser (SSR) pipes (18-inch);  
 Maximum deflection of five percent;  
 Pipe perforations for leachate collection piping: ½-inch in diameter, 90-degrees 

apart symmetrical around the pipe, 5-inch linear spacing (Drawing P3-31 in 
Appendix 3G); and 

 Pipe perforations for sump collection piping: ½-inch in diameter, 45-degrees apart 
symmetrical around the pipe, 3-inch linear spacing (Drawing P3-32 in Appendix 
3G). 

Calculations for wall crushing, wall buckling, and ring deflection based on the above 
design parameters are provided in Attachment 2 in Appendix 3I.  Calculations show 
that the leachate collection systems are of sufficient strength and thickness to prevent 
collapse under the pressures exerted by overlying wastes, waste cover materials, and 
by any equipment used at the landfill. 

Pipe strength calculations were performed separately for the existing lined Phase I/II 
area (Sector K) to check the pipe strength of the existing pipe in place (6” SDR 11 
HDPE pipe).  The Sector K pipe calculations are also provided in Appendix 3I, 
Attachment 2.  Calculations show that the existing pipe meets or exceeds the wall 
crushing, wall buckling and ring deflection requirements for all but the Watkins-
Gaube ring deflection.  The Watkins-Gaube ring deflection was calculated at 5.15% 
deflection, which is slightly over the recommended maximum deflection (5%) but 
under the allowable deflection (7.5%).  The pipe is considered to be of sufficient 
strength and thickness to prevent collapse under the pressures exerted by the 
additional overlying wastes and waste cover materials for Sector K.  Equipment 
calculations were not provided for Sector K as the critical time for equipment 
operations over pipe is during the initial lifts of waste being placed in the cell and 
Sector K already has approximately 50-feet of waste in place to help prevent collapse 
from equipment. 

All leachate piping will have an attached pipe that leads to a reachable point so that 
the pipe is able to be accessed for cleaning (detail provided on Drawing P3-31 in 
Appendix 3G).   
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Geotextile Cushion 
Cushion geotextile will be placed between the geomembrane and the leachate 
collection backfill (and piping) for puncture protection.  The geotextile cushion layer 
shall be a non-woven polypropylene or polyester fabric required to meet the following 
specifications: 
 Fabric Weight:  16 oz per square yard minimum; 
 Puncture Resistance:  240 lbs (ASTM D-4833); 

Geotextiles will be required to have a sewn seam or an 18-inch minimum sheet 
overlap. 

Leachate Sump and Pump 

30 TAC §330.333(3)(A) and (B) 
The leachate sump will consist of a 3-foot deep rectangular area.  The sump will have 
a minimum nominal dimension of 8-foot by 8-foot at the base and 26-foot by 26-foot 
at the top; for a minimum volume of 948 cubic feet (CF).  The capacity of the sump 
has been selected to limit the maximum head on the liner.  The media within the sump 
is to meet the same specifications as that of the 1½-inch aggregate specified for 
leachate collection aggregate.  The average porosity for this aggregate is assumed to 
be 30%.  Based on the porosity, 284 CF (2,124 gallons) in the sump will be available 
for leachate storage. 

Based on the HELP model, the average yearly leachate generation rate for the open 
condition (maximum leachate generation) is 418 CF/acre/year (or 0.2 gallons per 
minute (gpm) based on the largest designed sector of 39-acres).  Therefore, the 
recommended pumping size is from 5 gpm to 10 gpm to allow for periodic increases 
in precipitation. 

The pumps will be operated by level transducers to ensure that leachate head does not 
exceed 12-inches over the liner (or approximately 48-inches in the sump, dependent 
on actual construction).  Transducers will cycle on at approximately 36-inches of head 
within the sump (or 0-inches of head on the liner) and cycle off at approximately 6-
inches of head within the sump.  The pump hour reading will be recorded on a 
quarterly basis and kept in the Site Operating Record.   

The leachate sump for Sector K was designed to have a nominal dimension of 7-foot 
by 7-foot at the base and 21-foot by 21-foot at the top; for a minimum volume of 735 
cubic feet (CF).  The average porosity for the aggregate is assumed to be 30%.  Based 
on the porosity, 221 CF (1,653 gallons) in the sump are available for leachate storage.  
Based on the HELP model, the average yearly leachate generation rate for the open 
condition is 418 CF/acre/year (or 0.1 gpm based on Sector K size of 16.95 acres). 

3I.2.3 Leachate Storage 
Leachate will be stored within the leachate sump and within the waste mass on site.   
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3I.2.4 Leachate Disposal 
Leachate will be disposed of within the waste mass on site. 

3I.2.5 Leachate Recirculation 
Leachate removed from the sumps will be recirculated within the waste mass.  As 
shown in the HELP model results in Attachment 1 in Appendix 3I, 100% of the 
leachate can be recirculated back into the waste mass, while still maintaining less than 
12-inches of leachate head on the liner. 

The volume of leachate removed and recirculated, based on the sump pump hour 
meter reading, will be recorded quarterly in the Site Operating Record.  Periodic 
analysis of leachate quality will also be placed in the Site Operating Record. 

3I.3 Contaminated Water Management 
The Contaminated Water Management Plan developed by Raba-Kistner Consultants, 
Inc., dated April 24, 2002 (Revision 1 – July 29, 2002) is included in partial form for 
compliance with 30 TAC §330.305 (b) and (c) Attachment 3 in Appendix 3I.  No 
changes are recommended from this design. 

Stormwater that comes into contact with the active working face and is not contained 
within the site run-on/runoff berms will be managed in the following manner: 
 Contaminated water will be contained as best possible within site sedimentation 

basins or other low-lying areas onsite;  
 Testing will be completed on the contaminated water in accordance with the site 

SWPPP; and 
 If testing indicates that the water is contaminated, it will be pumped out of the 

containment area into a tanker truck and transferred to the El Paso Waste Water 
Treatment Plant. 

Any water that infiltrates or evaporates prior to being transferred offsite shall be 
considered mitigated or controlled and no further action will be taken. 

3I.4 Gas Condensate Management 
If gas condensate is produced, it will be stored and disposed of as leachate. 
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HELP Model Results 
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 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\PROGRAM\ELPASO\PRECIP.D4                       
 TEMPERATURE DATA FILE:      C:\PROGRAM\ELPASO\TEMP.D7                         
 SOLAR RADIATION DATA FILE:  C:\PROGRAM\ELPASO\SOLAR.D13                       
 EVAPOTRANSPIRATION DATA:    C:\PROGRAM\ELPASO\EVAP.D11                        
 SOIL AND DESIGN DATA FILE:  C:\PROGRAM\ELPASO\LIN10DC.D10                     
 OUTPUT DATA FILE:           C:\PROGRAM\ELPASO\LIN10DC.OUT                     

 TIME:  10:42     DATE:   7/19/2012

 
 ******************************************************************************

      TITLE:  OPEN CONDITIONS - 10FT MSW 6" DAILY COVER                   

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
               COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   6
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2097 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.720000011000E-03 CM/SEC
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 4
                   IS RECIRCULATED INTO THIS LAYER.

 
                                    LAYER  2
                                    --------

Page 1

Revised August 9, 2012 Page 1



LIN10DC.OUT

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =    120.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2696 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  3
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1084 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  4
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0881 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
            SLOPE                       =      1.00   PERCENT
            DRAINAGE LENGTH             =    350.0    FEET
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
                   LAYER IS RECIRCULATED INTO LAYER #  1.

 
                                    LAYER  5
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     
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                                    LAYER  6
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER  10
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.3980 VOL/VOL
            FIELD CAPACITY              =      0.2440 VOL/VOL
            WILTING POINT               =      0.1360 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.3980 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.119999997000E-03 CM/SEC

 
                                    LAYER  7
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0722 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 6 WITH BARE
                   GROUND CONDITIONS, A SURFACE SLOPE OF  2.% AND
                   A SLOPE LENGTH OF 2000. FEET.

         SCS RUNOFF CURVE NUMBER             =     84.20
         FRACTION OF AREA ALLOWING RUNOFF    =      0.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      1.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     24.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      3.826  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =     14.796  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      1.896  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =     38.790  INCHES
         TOTAL INITIAL WATER                 =     38.790  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   EL PASO               TEXAS             

              STATION LATITUDE                       =  31.80 DEGREES
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              MAXIMUM LEAF AREA INDEX                =   0.00
              START OF GROWING SEASON (JULIAN DATE)  =     66
              END OF GROWING SEASON (JULIAN DATE)    =    315
              EVAPORATIVE ZONE DEPTH                 =  24.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  40.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  27.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  46.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  48.00 %

          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
        0.38        0.45        0.32        0.19        0.24        0.56
        1.60        1.21        1.42        0.73        0.33        0.39

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       44.20       48.40       55.10       63.60       71.90       80.80
       82.50       80.30       74.10       63.60       51.40       44.40

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               
                     AND STATION LATITUDE  =  31.80 DEGREES

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    1
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.15          29584.502    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.992         29009.543     98.06
 
   RECIRCULATION INTO LAYER  1              0.058948        213.982      0.72
 
   DRAINAGE COLLECTED FROM LAYER  4         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  4              0.058948        213.982      0.72
 
   PERC./LEAKAGE THROUGH LAYER  6           0.105486        382.915      1.29
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   AVG. HEAD ON TOP OF LAYER  5             0.9964
 
   PERC./LEAKAGE THROUGH LAYER  7           0.012002         43.567      0.15
 
   CHANGE IN WATER STORAGE                  0.146           531.240      1.80
 
   SOIL WATER AT START OF YEAR             38.790        140805.922
 
   SOIL WATER AT END OF YEAR               38.936        141337.156
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.152      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    2
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.52          30927.602    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       9.136         33164.297    107.23
 
   RECIRCULATION INTO LAYER  1              0.061835        224.459      0.73
 
   DRAINAGE COLLECTED FROM LAYER  4         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  4              0.061835        224.459      0.73
 
   PERC./LEAKAGE THROUGH LAYER  6           0.110252        400.214      1.29
 
   AVG. HEAD ON TOP OF LAYER  5             1.0462
 
   PERC./LEAKAGE THROUGH LAYER  7           0.100860        366.121      1.18
 
   CHANGE IN WATER STORAGE                 -0.717         -2602.734     -8.42
 
   SOIL WATER AT START OF YEAR             38.936        141337.156
 
   SOIL WATER AT END OF YEAR               38.219        138734.422
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.080      0.00
 
 *******************************************************************************

 
 *******************************************************************************
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                           ANNUAL TOTALS FOR YEAR    3
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           10.09          36626.703    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.848         28489.568     77.78
 
   RECIRCULATION INTO LAYER  1              0.060984        221.373      0.60
 
   DRAINAGE COLLECTED FROM LAYER  4         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  4              0.060984        221.373      0.60
 
   PERC./LEAKAGE THROUGH LAYER  6           0.108783        394.881      1.08
 
   AVG. HEAD ON TOP OF LAYER  5             1.0310
 
   PERC./LEAKAGE THROUGH LAYER  7           0.100440        364.596      1.00
 
   CHANGE IN WATER STORAGE                  2.141          7772.173     21.22
 
   SOIL WATER AT START OF YEAR             38.219        138734.422
 
   SOIL WATER AT END OF YEAR               39.876        144751.422
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.484          1755.166      4.79
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.368      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    4
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.63          27696.900    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.254         29961.854    108.18
 
   RECIRCULATION INTO LAYER  1              0.123819        449.463      1.62
 
   DRAINAGE COLLECTED FROM LAYER  4         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  4              0.123819        449.463      1.62
 
   PERC./LEAKAGE THROUGH LAYER  6           0.209845        761.736      2.75
 
   AVG. HEAD ON TOP OF LAYER  5             2.0881
 
   PERC./LEAKAGE THROUGH LAYER  7           0.175253        636.169      2.30
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   CHANGE IN WATER STORAGE                 -0.799         -2901.464    -10.48
 
   SOIL WATER AT START OF YEAR             39.876        144751.422
 
   SOIL WATER AT END OF YEAR               39.561        143605.125
 
   SNOW WATER AT START OF YEAR              0.484          1755.166      6.34
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.343      0.00
 
 *******************************************************************************

 

 *******************************************************************************
 
          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS    1 THROUGH    4
 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 0.75     0.33     0.15     0.14     0.08     0.88
                            0.74     1.43     2.65     0.58     0.20     0.67
 
     STD. DEVIATIONS        0.59     0.19     0.26     0.18     0.07     0.83
                            0.56     0.21     1.26     0.43     0.24     0.36
 
   RUNOFF
   ------
     TOTALS                 0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
     STD. DEVIATIONS        0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 0.453    0.367    0.398    0.272    0.245    0.493
                            0.697    0.887    2.689    0.882    0.421    0.504
 
     STD. DEVIATIONS        0.178    0.251    0.312    0.115    0.071    0.329
                            0.945    0.594    0.939    0.408    0.043    0.046
 
   LATERAL DRAINAGE RECIRCULATED INTO LAYER  1
   -------------------------------------------
     TOTALS                 0.0058   0.0054   0.0061   0.0061   0.0065   0.0063
                            0.0066   0.0066   0.0063   0.0068   0.0067   0.0072
 
     STD. DEVIATIONS        0.0019   0.0021   0.0025   0.0027   0.0029   0.0029
                            0.0031   0.0031   0.0029   0.0028   0.0026   0.0027
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  4
   ----------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
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     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE RECIRCULATED FROM LAYER  4
   -------------------------------------------
     TOTALS                 0.0058   0.0054   0.0061   0.0061   0.0065   0.0063
                            0.0066   0.0066   0.0063   0.0068   0.0067   0.0072
 
     STD. DEVIATIONS        0.0019   0.0021   0.0025   0.0027   0.0029   0.0029
                            0.0031   0.0031   0.0029   0.0028   0.0026   0.0027
 
   PERCOLATION/LEAKAGE THROUGH LAYER  6
   ------------------------------------
     TOTALS                 0.0102   0.0095   0.0107   0.0107   0.0113   0.0110
                            0.0114   0.0114   0.0111   0.0118   0.0117   0.0125
 
     STD. DEVIATIONS        0.0031   0.0034   0.0041   0.0044   0.0047   0.0047
                            0.0049   0.0049   0.0047   0.0044   0.0042   0.0044
 
   PERCOLATION/LEAKAGE THROUGH LAYER  7
   ------------------------------------
     TOTALS                 0.0058   0.0059   0.0069   0.0072   0.0080   0.0081
                            0.0087   0.0089   0.0089   0.0094   0.0094   0.0100
 
     STD. DEVIATIONS        0.0040   0.0040   0.0047   0.0051   0.0059   0.0062
                            0.0069   0.0072   0.0069   0.0068   0.0061   0.0059
 

 -------------------------------------------------------------------------------
                AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
 -------------------------------------------------------------------------------

 
   DAILY AVERAGE HEAD ON TOP OF LAYER  5
   -------------------------------------
     AVERAGES               1.1548   1.1794   1.2140   1.2611   1.2874   1.3007
                            1.3057   1.3052   1.3056   1.3512   1.3828   1.4371
 
     STD. DEVIATIONS        0.3780   0.4260   0.5008   0.5569   0.5856   0.6028
                            0.6087   0.6076   0.5972   0.5523   0.5326   0.5398
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH    4
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                   8.60    (   1.060)      31208.9     100.00
 
  RUNOFF                          0.000   (  0.0000)          0.00      0.000
 
  EVAPOTRANSPIRATION              8.308   (  0.5774)      30156.31     96.627
 
  DRAINAGE RECIRCULATED           0.07640 (  0.03164)       277.320    0.88859
    INTO LAYER  1
 
  LATERAL DRAINAGE COLLECTED      0.00000 (  0.00000)         0.000    0.00000
    FROM LAYER  4
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  DRAINAGE RECIRCULATED           0.07640 (  0.03164)       277.320    0.88859
    FROM LAYER  4
 
  PERCOLATION/LEAKAGE THROUGH     0.13359 (  0.05087)       484.936     1.55384
    LAYER  6
 
  AVERAGE HEAD ON TOP             1.290 (    0.532)
    OF LAYER  5
 
  PERCOLATION/LEAKAGE THROUGH     0.09714 (  0.06677)       352.613     1.12985
    LAYER  7
 
  CHANGE IN WATER STORAGE         0.193   (  1.3675)        699.80      2.242
 
 *******************************************************************************

� 
 ******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH    4
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              1.69          6134.700
 
       RUNOFF                                     0.000            0.0000
 
       DRAINAGE RECIRCULATED INTO LAYER  1        0.00036          1.30256
 
       DRAINAGE COLLECTED FROM LAYER  4           0.00000          0.00000
 
       DRAINAGE RECIRCULATED FROM LAYER  4        0.00036          1.30256
 
       PERCOLATION/LEAKAGE THROUGH LAYER  6       0.000606         2.19954
 
       AVERAGE HEAD ON TOP OF LAYER  5            2.216
 
       MAXIMUM HEAD ON TOP OF LAYER  5            3.677

       LOCATION OF MAXIMUM HEAD IN LAYER  4
             (DISTANCE FROM DRAIN)               59.6 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER  7       0.000602         2.18409
 
       SNOW WATER                                 0.56          2033.9432
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.3021
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.1209
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.
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 ******************************************************************************

� 
 ******************************************************************************
 
                    FINAL WATER STORAGE AT END OF YEAR    4
     ----------------------------------------------------------------------
                     LAYER        (INCHES)       (VOL/VOL)
                     -----        --------       ---------
                       1            0.7684         0.1281

                       2           32.8046         0.2734

                       3            1.4598         0.1216

                       4            1.5611         0.1301

                       5            0.0000         0.0000

                       6            2.3880         0.3980

                       7            0.5787         0.0965

                   SNOW WATER       0.000
 
 ******************************************************************************
 ******************************************************************************
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� 
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\PROGRAM\ELPASO\PRECIP.D4                       
 TEMPERATURE DATA FILE:      C:\PROGRAM\ELPASO\TEMP.D7                         
 SOLAR RADIATION DATA FILE:  C:\PROGRAM\ELPASO\SOLAR.D13                       
 EVAPOTRANSPIRATION DATA:    C:\PROGRAM\ELPASO\EVAP.D11                        
 SOIL AND DESIGN DATA FILE:  C:\PROGRAM\ELPASO\ALIN10DC.D10                    
 OUTPUT DATA FILE:           C:\PROGRAM\ELPASO\ALIN10DC.OUT                    

 TIME:  14:33     DATE:   8/ 8/2012

 
 ******************************************************************************

      TITLE:  OPEN CONDITIONS - 10FT MSW 6" DAILY COVER_ALT LINER         

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
               COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   6
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2098 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.720000011000E-03 CM/SEC
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 4
                   IS RECIRCULATED INTO THIS LAYER.

 
                                    LAYER  2
                                    --------
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                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =    120.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2698 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  3
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1072 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  4
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0927 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
            SLOPE                       =      1.00   PERCENT
            DRAINAGE LENGTH             =    350.0    FEET
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
                   LAYER IS RECIRCULATED INTO LAYER #  1.

 
                                    LAYER  5
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     
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                                    LAYER  6
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER  17
            THICKNESS                   =      0.24   INCHES
            POROSITY                    =      0.7500 VOL/VOL
            FIELD CAPACITY              =      0.7470 VOL/VOL
            WILTING POINT               =      0.4000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.7500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.300000003000E-08 CM/SEC

 
                                    LAYER  7
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0610 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 6 WITH BARE
                   GROUND CONDITIONS, A SURFACE SLOPE OF  2.% AND
                   A SLOPE LENGTH OF 2000. FEET.

         SCS RUNOFF CURVE NUMBER             =     84.20
         FRACTION OF AREA ALLOWING RUNOFF    =      0.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      1.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     24.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      3.847  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =     14.796  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      1.896  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =     36.576  INCHES
         TOTAL INITIAL WATER                 =     36.576  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   EL PASO               TEXAS             

              STATION LATITUDE                       =  31.80 DEGREES
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              MAXIMUM LEAF AREA INDEX                =   0.00
              START OF GROWING SEASON (JULIAN DATE)  =     66
              END OF GROWING SEASON (JULIAN DATE)    =    315
              EVAPORATIVE ZONE DEPTH                 =  24.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  40.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  27.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  46.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  48.00 %

          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
        0.38        0.45        0.32        0.19        0.24        0.56
        1.60        1.21        1.42        0.73        0.33        0.39

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       44.20       48.40       55.10       63.60       71.90       80.80
       82.50       80.30       74.10       63.60       51.40       44.40

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               
                     AND STATION LATITUDE  =  31.80 DEGREES

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    1
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.15          29584.502    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.992         29010.303     98.06
 
   RECIRCULATION INTO LAYER  1              0.073986        268.568      0.91
 
   DRAINAGE COLLECTED FROM LAYER  4         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  4              0.073986        268.568      0.91
 
   PERC./LEAKAGE THROUGH LAYER  6           0.000126          0.458      0.00
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   AVG. HEAD ON TOP OF LAYER  5             1.2502
 
   PERC./LEAKAGE THROUGH LAYER  7           0.004953         17.978      0.06
 
   CHANGE IN WATER STORAGE                  0.153           555.930      1.88
 
   SOIL WATER AT START OF YEAR             36.576        132770.516
 
   SOIL WATER AT END OF YEAR               36.729        133326.453
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.292      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    2
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.52          30927.602    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       9.145         33194.809    107.33
 
   RECIRCULATION INTO LAYER  1              0.088793        322.318      1.04
 
   DRAINAGE COLLECTED FROM LAYER  4         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  4              0.088793        322.318      1.04
 
   PERC./LEAKAGE THROUGH LAYER  6           0.000155          0.561      0.00
 
   AVG. HEAD ON TOP OF LAYER  5             1.5019
 
   PERC./LEAKAGE THROUGH LAYER  7           0.004322         15.687      0.05
 
   CHANGE IN WATER STORAGE                 -0.629         -2282.902     -7.38
 
   SOIL WATER AT START OF YEAR             36.729        133326.453
 
   SOIL WATER AT END OF YEAR               36.100        131043.547
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.009      0.00
 
 *******************************************************************************

 
 *******************************************************************************
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                           ANNUAL TOTALS FOR YEAR    3
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           10.09          36626.703    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.846         28480.980     77.76
 
   RECIRCULATION INTO LAYER  1              0.100780        365.832      1.00
 
   DRAINAGE COLLECTED FROM LAYER  4         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  4              0.100780        365.832      1.00
 
   PERC./LEAKAGE THROUGH LAYER  6           0.000180          0.653      0.00
 
   AVG. HEAD ON TOP OF LAYER  5             1.7033
 
   PERC./LEAKAGE THROUGH LAYER  7           0.003822         13.872      0.04
 
   CHANGE IN WATER STORAGE                  2.240          8131.151     22.20
 
   SOIL WATER AT START OF YEAR             36.100        131043.547
 
   SOIL WATER AT END OF YEAR               37.857        137419.531
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.484          1755.166      4.79
 
   ANNUAL WATER BUDGET BALANCE              0.0002            0.700      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    4
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.63          27696.900    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.254         29962.191    108.18
 
   RECIRCULATION INTO LAYER  1              0.197383        716.502      2.59
 
   DRAINAGE COLLECTED FROM LAYER  4         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  4              0.197383        716.502      2.59
 
   PERC./LEAKAGE THROUGH LAYER  6           0.000403          1.464      0.01
 
   AVG. HEAD ON TOP OF LAYER  5             3.3287
 
   PERC./LEAKAGE THROUGH LAYER  7           0.003249         11.795      0.04
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   CHANGE IN WATER STORAGE                 -0.627         -2277.627     -8.22
 
   SOIL WATER AT START OF YEAR             37.857        137419.531
 
   SOIL WATER AT END OF YEAR               37.713        136897.078
 
   SNOW WATER AT START OF YEAR              0.484          1755.166      6.34
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.540      0.00
 
 *******************************************************************************

 

 *******************************************************************************
 
          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS    1 THROUGH    4
 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 0.75     0.33     0.15     0.14     0.08     0.88
                            0.74     1.43     2.65     0.58     0.20     0.67
 
     STD. DEVIATIONS        0.59     0.19     0.26     0.18     0.07     0.83
                            0.56     0.21     1.26     0.43     0.24     0.36
 
   RUNOFF
   ------
     TOTALS                 0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
     STD. DEVIATIONS        0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 0.452    0.367    0.398    0.272    0.245    0.493
                            0.697    0.887    2.689    0.883    0.421    0.505
 
     STD. DEVIATIONS        0.179    0.251    0.312    0.115    0.071    0.329
                            0.945    0.593    0.939    0.406    0.043    0.046
 
   LATERAL DRAINAGE RECIRCULATED INTO LAYER  1
   -------------------------------------------
     TOTALS                 0.0085   0.0080   0.0090   0.0090   0.0095   0.0094
                            0.0098   0.0099   0.0097   0.0105   0.0106   0.0114
 
     STD. DEVIATIONS        0.0039   0.0040   0.0045   0.0047   0.0050   0.0049
                            0.0051   0.0051   0.0049   0.0049   0.0047   0.0050
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  4
   ----------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
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     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE RECIRCULATED FROM LAYER  4
   -------------------------------------------
     TOTALS                 0.0085   0.0080   0.0090   0.0090   0.0095   0.0094
                            0.0098   0.0099   0.0097   0.0105   0.0106   0.0114
 
     STD. DEVIATIONS        0.0039   0.0040   0.0045   0.0047   0.0050   0.0049
                            0.0051   0.0051   0.0049   0.0049   0.0047   0.0050
 
   PERCOLATION/LEAKAGE THROUGH LAYER  6
   ------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   PERCOLATION/LEAKAGE THROUGH LAYER  7
   ------------------------------------
     TOTALS                 0.0004   0.0003   0.0004   0.0003   0.0004   0.0003
                            0.0003   0.0003   0.0003   0.0003   0.0003   0.0003
 
     STD. DEVIATIONS        0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
                            0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
 

 -------------------------------------------------------------------------------
                AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
 -------------------------------------------------------------------------------

 
   DAILY AVERAGE HEAD ON TOP OF LAYER  5
   -------------------------------------
     AVERAGES               1.6953   1.7401   1.7900   1.8540   1.8980   1.9281
                            1.9506   1.9679   1.9886   2.1000   2.1746   2.2654
 
     STD. DEVIATIONS        0.7724   0.8307   0.9051   0.9595   0.9876   1.0043
                            1.0128   1.0158   1.0105   0.9685   0.9611   0.9993
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH    4
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                   8.60    (   1.060)      31208.9     100.00
 
  RUNOFF                          0.000   (  0.0000)          0.00      0.000
 
  EVAPOTRANSPIRATION              8.309   (  0.5820)      30162.07     96.646
 
  DRAINAGE RECIRCULATED           0.11524 (  0.05585)       418.305    1.34034
    INTO LAYER  1
 
  LATERAL DRAINAGE COLLECTED      0.00000 (  0.00000)         0.000    0.00000
    FROM LAYER  4
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  DRAINAGE RECIRCULATED           0.11524 (  0.05585)       418.305    1.34034
    FROM LAYER  4
 
  PERCOLATION/LEAKAGE THROUGH     0.00022 (  0.00013)         0.784     0.00251
    LAYER  6
 
  AVERAGE HEAD ON TOP             1.946 (    0.940)
    OF LAYER  5
 
  PERCOLATION/LEAKAGE THROUGH     0.00409 (  0.00072)        14.833     0.04753
    LAYER  7
 
  CHANGE IN WATER STORAGE         0.284   (  1.3549)       1031.64      3.306
 
 *******************************************************************************

� 
 ******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH    4
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              1.69          6134.700
 
       RUNOFF                                     0.000            0.0000
 
       DRAINAGE RECIRCULATED INTO LAYER  1        0.00058          2.11307
 
       DRAINAGE COLLECTED FROM LAYER  4           0.00000          0.00000
 
       DRAINAGE RECIRCULATED FROM LAYER  4        0.00058          2.11307
 
       PERCOLATION/LEAKAGE THROUGH LAYER  6       0.000001         0.00440
 
       AVERAGE HEAD ON TOP OF LAYER  5            3.594
 
       MAXIMUM HEAD ON TOP OF LAYER  5            5.607

       LOCATION OF MAXIMUM HEAD IN LAYER  4
             (DISTANCE FROM DRAIN)               77.0 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER  7       0.000015         0.05312
 
       SNOW WATER                                 0.56          2033.9432
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.3071
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.1215
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.
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 ******************************************************************************

� 
 ******************************************************************************
 
                    FINAL WATER STORAGE AT END OF YEAR    4
     ----------------------------------------------------------------------
                     LAYER        (INCHES)       (VOL/VOL)
                     -----        --------       ---------
                       1            0.7856         0.1309

                       2           32.8165         0.2735

                       3            1.4893         0.1241

                       4            2.0905         0.1742

                       5            0.0000         0.0000

                       6            0.1800         0.7500

                       7            0.3508         0.0585

                   SNOW WATER       0.000
 
 ******************************************************************************
 ******************************************************************************
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� 
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\PROGRAM\ELPASO\PRECIP.D4                       
 TEMPERATURE DATA FILE:      C:\PROGRAM\ELPASO\TEMP.D7                         
 SOLAR RADIATION DATA FILE:  C:\PROGRAM\ELPASO\SOLAR.D13                       
 EVAPOTRANSPIRATION DATA:    C:\PROGRAM\ELPASO\EVAP.D11                        
 SOIL AND DESIGN DATA FILE:  C:\PROGRAM\ELPASO\ALIN_INT.D10                    
 OUTPUT DATA FILE:           C:\PROGRAM\ELPASO\ALIN_INT.OUT                    

 TIME:  14:36     DATE:   8/ 8/2012

 
 ******************************************************************************

      TITLE:  OPEN CONDITIONS -264FT MSW 12" INTERMEDIATE COVER_ALT LINER 

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   6
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1688 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.720000011000E-03 CM/SEC

 
                                    LAYER  2
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
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                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =   2928.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 5
                   IS RECIRCULATED INTO THIS LAYER.

 
                                    LAYER  3
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =    240.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2920 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  4
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1001 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  5
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0662 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
            SLOPE                       =      1.00   PERCENT
            DRAINAGE LENGTH             =    350.0    FEET
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
                   LAYER IS RECIRCULATED INTO LAYER #  2.

 
                                    LAYER  6
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                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER  7
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER  17
            THICKNESS                   =      0.24   INCHES
            POROSITY                    =      0.7500 VOL/VOL
            FIELD CAPACITY              =      0.7470 VOL/VOL
            WILTING POINT               =      0.4000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.7500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.300000003000E-08 CM/SEC

 
                                    LAYER  8
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0610 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 6 WITH A
                   POOR STAND OF GRASS, A SURFACE SLOPE OF  2.%
                   AND A SLOPE LENGTH OF 2000. FEET.

         SCS RUNOFF CURVE NUMBER             =     77.50
         FRACTION OF AREA ALLOWING RUNOFF    =      0.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      1.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     24.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      5.026  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =     13.488  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      1.944  INCHES
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         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =    806.647  INCHES
         TOTAL INITIAL WATER                 =    806.647  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   EL PASO               TEXAS             

              STATION LATITUDE                       =  31.80 DEGREES
              MAXIMUM LEAF AREA INDEX                =   0.00
              START OF GROWING SEASON (JULIAN DATE)  =     66
              END OF GROWING SEASON (JULIAN DATE)    =    315
              EVAPORATIVE ZONE DEPTH                 =  24.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  40.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  27.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  46.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  48.00 %

          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
        0.38        0.45        0.32        0.19        0.24        0.56
        1.60        1.21        1.42        0.73        0.33        0.39

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       44.20       48.40       55.10       63.60       71.90       80.80
       82.50       80.30       74.10       63.60       51.40       44.40

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               
                     AND STATION LATITUDE  =  31.80 DEGREES

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    1
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT

Page 4

Revised August 9, 2012 Page 24



ALIN_INT.OUT
                                         --------        ----------    -------
   PRECIPITATION                            8.15          29584.502    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.892         28646.201     96.83
 
   RECIRCULATION INTO LAYER  2              0.013653         49.561      0.17
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.013653         49.561      0.17
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000022          0.078      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.2306
 
   PERC./LEAKAGE THROUGH LAYER  8           0.005012         18.195      0.06
 
   CHANGE IN WATER STORAGE                  0.254           920.350      3.11
 
   SOIL WATER AT START OF YEAR            806.647       2928129.250
 
   SOIL WATER AT END OF YEAR              806.901       2929049.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.244      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    2
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.52          30927.602    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.918         32373.168    104.67
 
   RECIRCULATION INTO LAYER  2              0.020299         73.686      0.24
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.020299         73.686      0.24
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000032          0.117      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.3432
 
   PERC./LEAKAGE THROUGH LAYER  8           0.004381         15.904      0.05
 
   CHANGE IN WATER STORAGE                 -0.403         -1461.616     -4.73
 
   SOIL WATER AT START OF YEAR            806.901       2929049.500
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   SOIL WATER AT END OF YEAR              806.498       2927588.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.145      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    3
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           10.09          36626.703    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.961         28897.416     78.90
 
   RECIRCULATION INTO LAYER  2              0.023070         83.746      0.23
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.023070         83.746      0.23
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000037          0.133      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.3902
 
   PERC./LEAKAGE THROUGH LAYER  8           0.003888         14.112      0.04
 
   CHANGE IN WATER STORAGE                  2.125          7715.066     21.06
 
   SOIL WATER AT START OF YEAR            806.498       2927588.000
 
   SOIL WATER AT END OF YEAR              808.140       2933547.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.484          1755.166      4.79
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.110      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    4
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.63          27696.900    100.00
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   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.284         30072.559    108.58
 
   RECIRCULATION INTO LAYER  2              0.024023         87.203      0.31
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.024023         87.203      0.31
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000038          0.138      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.4053
 
   PERC./LEAKAGE THROUGH LAYER  8           0.003500         12.705      0.05
 
   CHANGE IN WATER STORAGE                 -0.658         -2388.156     -8.62
 
   SOIL WATER AT START OF YEAR            808.140       2933547.750
 
   SOIL WATER AT END OF YEAR              807.966       2932914.750
 
   SNOW WATER AT START OF YEAR              0.484          1755.166      6.34
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.208      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    5
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            9.02          32742.605    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.084         29344.531     89.62
 
   RECIRCULATION INTO LAYER  2              0.023819         86.464      0.26
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.023819         86.464      0.26
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000038          0.137      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.4029
 
   PERC./LEAKAGE THROUGH LAYER  8           0.003164         11.487      0.04
 
   CHANGE IN WATER STORAGE                  0.933          3386.508     10.34
 
   SOIL WATER AT START OF YEAR            807.966       2932914.750
 
   SOIL WATER AT END OF YEAR              808.898       2936301.250
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   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.079      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    6
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.98          28967.406    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.677         31498.787    108.74
 
   RECIRCULATION INTO LAYER  2              0.023106         83.874      0.29
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.023106         83.874      0.29
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000037          0.133      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.3909
 
   PERC./LEAKAGE THROUGH LAYER  8           0.002892         10.499      0.04
 
   CHANGE IN WATER STORAGE                 -0.700         -2541.709     -8.77
 
   SOIL WATER AT START OF YEAR            808.898       2936301.250
 
   SOIL WATER AT END OF YEAR              808.198       2933759.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.171      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    7
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.77          24575.102    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.264         22739.154     92.53
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   RECIRCULATION INTO LAYER  2              0.022073         80.124      0.33
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.022073         80.124      0.33
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000035          0.127      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.3734
 
   PERC./LEAKAGE THROUGH LAYER  8           0.002662          9.662      0.04
 
   CHANGE IN WATER STORAGE                  0.503          1826.078      7.43
 
   SOIL WATER AT START OF YEAR            808.198       2933759.500
 
   SOIL WATER AT END OF YEAR              808.701       2935585.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.208      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    8
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.21          18912.301    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.881         17717.299     93.68
 
   RECIRCULATION INTO LAYER  2              0.020930         75.975      0.40
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.020930         75.975      0.40
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000033          0.120      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.3531
 
   PERC./LEAKAGE THROUGH LAYER  8           0.002470          8.966      0.05
 
   CHANGE IN WATER STORAGE                  0.327          1186.219      6.27
 
   SOIL WATER AT START OF YEAR            808.701       2935585.750
 
   SOIL WATER AT END OF YEAR              809.028       2936772.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.184      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    9
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.01          29076.297    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.650         27770.992     95.51
 
   RECIRCULATION INTO LAYER  2              0.019602         71.157      0.24
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.019602         71.157      0.24
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000031          0.112      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.3316
 
   PERC./LEAKAGE THROUGH LAYER  8           0.002291          8.318      0.03
 
   CHANGE IN WATER STORAGE                  0.357          1296.777      4.46
 
   SOIL WATER AT START OF YEAR            809.028       2936772.000
 
   SOIL WATER AT END OF YEAR              809.385       2938068.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.211      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   10
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.80          24683.996    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.074         25677.576    104.03
 
   RECIRCULATION INTO LAYER  2              0.018325         66.520      0.27
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   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.018325         66.520      0.27
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000029          0.105      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.3100
 
   PERC./LEAKAGE THROUGH LAYER  8           0.002141          7.772      0.03
 
   CHANGE IN WATER STORAGE                 -0.276         -1001.219     -4.06
 
   SOIL WATER AT START OF YEAR            809.385       2938068.750
 
   SOIL WATER AT END OF YEAR              809.109       2937067.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.133      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   11
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.13          25881.900    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.673         27851.629    107.61
 
   RECIRCULATION INTO LAYER  2              0.017076         61.986      0.24
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.017076         61.986      0.24
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000027          0.098      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.2889
 
   PERC./LEAKAGE THROUGH LAYER  8           0.002008          7.290      0.03
 
   CHANGE IN WATER STORAGE                 -0.545         -1976.959     -7.64
 
   SOIL WATER AT START OF YEAR            809.109       2937067.500
 
   SOIL WATER AT END OF YEAR              808.565       2935090.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.060      0.00
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 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   12
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.05          18331.498    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.876         17700.559     96.56
 
   RECIRCULATION INTO LAYER  2              0.015920         57.791      0.32
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.015920         57.791      0.32
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000025          0.091      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.2686
 
   PERC./LEAKAGE THROUGH LAYER  8           0.001895          6.880      0.04
 
   CHANGE IN WATER STORAGE                  0.172           624.128      3.40
 
   SOIL WATER AT START OF YEAR            808.565       2935090.500
 
   SOIL WATER AT END OF YEAR              808.737       2935714.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.069      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   13
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.36          30346.803    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.423         30576.117    100.76
 
   RECIRCULATION INTO LAYER  2              0.014743         53.516      0.18
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.014743         53.516      0.18
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   PERC./LEAKAGE THROUGH LAYER  7           0.000023          0.085      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.2494
 
   PERC./LEAKAGE THROUGH LAYER  8           0.001784          6.477      0.02
 
   CHANGE IN WATER STORAGE                 -0.065          -235.959     -0.78
 
   SOIL WATER AT START OF YEAR            808.737       2935714.750
 
   SOIL WATER AT END OF YEAR              808.672       2935478.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.166      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   14
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.02          25482.598    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.659         24172.803     94.86
 
   RECIRCULATION INTO LAYER  2              0.013682         49.665      0.19
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.013682         49.665      0.19
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000022          0.079      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.2315
 
   PERC./LEAKAGE THROUGH LAYER  8           0.001689          6.133      0.02
 
   CHANGE IN WATER STORAGE                  0.359          1303.867      5.12
 
   SOIL WATER AT START OF YEAR            808.672       2935478.750
 
   SOIL WATER AT END OF YEAR              809.031       2936782.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.204      0.00
 
 *******************************************************************************
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 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   15
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            4.78          17351.398    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.977         18067.002    104.12
 
   RECIRCULATION INTO LAYER  2              0.012695         46.083      0.27
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.012695         46.083      0.27
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000020          0.073      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.2148
 
   PERC./LEAKAGE THROUGH LAYER  8           0.001604          5.821      0.03
 
   CHANGE IN WATER STORAGE                 -0.199          -721.613     -4.16
 
   SOIL WATER AT START OF YEAR            809.031       2936782.500
 
   SOIL WATER AT END OF YEAR              808.832       2936061.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.189      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   16
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.20          29766.002    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.165         29637.604     99.57
 
   RECIRCULATION INTO LAYER  2              0.011813         42.882      0.14
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.011813         42.882      0.14
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000019          0.068      0.00
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   AVG. HEAD ON TOP OF LAYER  6             0.1993
 
   PERC./LEAKAGE THROUGH LAYER  8           0.001530          5.552      0.02
 
   CHANGE IN WATER STORAGE                  0.034           122.964      0.41
 
   SOIL WATER AT START OF YEAR            808.832       2936061.000
 
   SOIL WATER AT END OF YEAR              808.866       2936184.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.117      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   17
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.88          21344.396    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.340         23012.902    107.82
 
   RECIRCULATION INTO LAYER  2              0.010939         39.707      0.19
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.010939         39.707      0.19
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000017          0.063      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.1851
 
   PERC./LEAKAGE THROUGH LAYER  8           0.001454          5.278      0.02
 
   CHANGE IN WATER STORAGE                 -0.461         -1673.646     -7.84
 
   SOIL WATER AT START OF YEAR            808.866       2936184.000
 
   SOIL WATER AT END OF YEAR              808.405       2934510.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.137      0.00
 
 *******************************************************************************

 
 *******************************************************************************
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                           ANNUAL TOTALS FOR YEAR   18
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.59          23921.701    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.864         24916.809    104.16
 
   RECIRCULATION INTO LAYER  2              0.010166         36.902      0.15
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.010166         36.902      0.15
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000016          0.059      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.1720
 
   PERC./LEAKAGE THROUGH LAYER  8           0.001389          5.041      0.02
 
   CHANGE IN WATER STORAGE                 -0.276         -1000.333     -4.18
 
   SOIL WATER AT START OF YEAR            808.405       2934510.250
 
   SOIL WATER AT END OF YEAR              808.129       2933510.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.183      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   19
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.46          23449.803    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.136         22272.645     94.98
 
   RECIRCULATION INTO LAYER  2              0.009458         34.331      0.15
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.009458         34.331      0.15
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000015          0.055      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.1600
 
   PERC./LEAKAGE THROUGH LAYER  8           0.001329          4.824      0.02
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   CHANGE IN WATER STORAGE                  0.323          1172.483      5.00
 
   SOIL WATER AT START OF YEAR            808.129       2933510.000
 
   SOIL WATER AT END OF YEAR              808.452       2934682.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.150      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   20
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.50          27224.996    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.496         27208.945     99.94
 
   RECIRCULATION INTO LAYER  2              0.008833         32.062      0.12
 
   DRAINAGE COLLECTED FROM LAYER  5         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  5              0.008833         32.062      0.12
 
   PERC./LEAKAGE THROUGH LAYER  7           0.000014          0.051      0.00
 
   AVG. HEAD ON TOP OF LAYER  6             0.1490
 
   PERC./LEAKAGE THROUGH LAYER  8           0.001277          4.635      0.02
 
   CHANGE IN WATER STORAGE                  0.003            11.299      0.04
 
   SOIL WATER AT START OF YEAR            808.452       2934682.500
 
   SOIL WATER AT END OF YEAR              808.456       2934693.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.116      0.00
 
 *******************************************************************************

 

 *******************************************************************************
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          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS    1 THROUGH   20
 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 0.41     0.48     0.22     0.24     0.24     0.58
                            1.20     0.94     1.34     0.71     0.46     0.44
 
     STD. DEVIATIONS        0.38     0.54     0.21     0.33     0.26     0.53
                            0.64     0.47     1.06     0.66     0.53     0.34
 
   RUNOFF
   ------
     TOTALS                 0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
     STD. DEVIATIONS        0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 0.367    0.379    0.321    0.276    0.207    0.352
                            1.033    0.957    1.462    0.813    0.593    0.405
 
     STD. DEVIATIONS        0.190    0.344    0.268    0.171    0.069    0.325
                            0.774    0.546    0.882    0.569    0.579    0.127
 
   LATERAL DRAINAGE RECIRCULATED INTO LAYER  2
   -------------------------------------------
     TOTALS                 0.0014   0.0013   0.0014   0.0014   0.0014   0.0014
                            0.0014   0.0014   0.0014   0.0014   0.0014   0.0014
 
     STD. DEVIATIONS        0.0005   0.0004   0.0004   0.0004   0.0004   0.0004
                            0.0004   0.0004   0.0004   0.0004   0.0004   0.0005
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  5
   ----------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE RECIRCULATED FROM LAYER  5
   -------------------------------------------
     TOTALS                 0.0014   0.0013   0.0014   0.0014   0.0014   0.0014
                            0.0014   0.0014   0.0014   0.0014   0.0014   0.0014
 
     STD. DEVIATIONS        0.0005   0.0004   0.0004   0.0004   0.0004   0.0004
                            0.0004   0.0004   0.0004   0.0004   0.0004   0.0005
 
   PERCOLATION/LEAKAGE THROUGH LAYER  7
   ------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   PERCOLATION/LEAKAGE THROUGH LAYER  8
   ------------------------------------
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     TOTALS                 0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
                            0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
 
     STD. DEVIATIONS        0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
                            0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
 

 -------------------------------------------------------------------------------
                AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
 -------------------------------------------------------------------------------

 
   DAILY AVERAGE HEAD ON TOP OF LAYER  6
   -------------------------------------
     AVERAGES               0.2815   0.2820   0.2824   0.2827   0.2829   0.2830
                            0.2830   0.2829   0.2828   0.2825   0.2822   0.2818
 
     STD. DEVIATIONS        0.0900   0.0890   0.0883   0.0879   0.0877   0.0876
                            0.0878   0.0880   0.0883   0.0887   0.0891   0.0896
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH   20
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                   7.26    (   1.369)      26344.7     100.00
 
  RUNOFF                          0.000   (  0.0000)          0.00      0.000
 
  EVAPOTRANSPIRATION              7.165   (  1.2556)      26007.73     98.721
 
  DRAINAGE RECIRCULATED           0.01671 (  0.00518)        60.662    0.23026
    INTO LAYER  2
 
  LATERAL DRAINAGE COLLECTED      0.00000 (  0.00000)         0.000    0.00000
    FROM LAYER  5
 
  DRAINAGE RECIRCULATED           0.01671 (  0.00518)        60.662    0.23026
    FROM LAYER  5
 
  PERCOLATION/LEAKAGE THROUGH     0.00003 (  0.00001)         0.096     0.00036
    LAYER  7
 
  AVERAGE HEAD ON TOP             0.282 (    0.088)
    OF LAYER  6
 
  PERCOLATION/LEAKAGE THROUGH     0.00242 (  0.00108)         8.778     0.03332
    LAYER  8
 
  CHANGE IN WATER STORAGE         0.090   (  0.6420)        328.23      1.246
 
 *******************************************************************************

� 
 ******************************************************************************
 

Page 19

Revised August 9, 2012 Page 39



ALIN_INT.OUT
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH   20
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              2.02          7332.600
 
       RUNOFF                                     0.000            0.0000
 
       DRAINAGE RECIRCULATED INTO LAYER  2        0.00007          0.23901
 
       DRAINAGE COLLECTED FROM LAYER  5           0.00000          0.00000
 
       DRAINAGE RECIRCULATED FROM LAYER  5        0.00007          0.23901
 
       PERCOLATION/LEAKAGE THROUGH LAYER  7       0.000000         0.00038
 
       AVERAGE HEAD ON TOP OF LAYER  6            0.407
 
       MAXIMUM HEAD ON TOP OF LAYER  6            0.765

       LOCATION OF MAXIMUM HEAD IN LAYER  5
             (DISTANCE FROM DRAIN)               20.5 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER  8       0.000015         0.05359
 
       SNOW WATER                                 0.56          2033.9432
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.3075
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.1015
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.

 
 ******************************************************************************

� 
 ******************************************************************************
 
                    FINAL WATER STORAGE AT END OF YEAR   20
     ----------------------------------------------------------------------
                     LAYER        (INCHES)       (VOL/VOL)
                     -----        --------       ---------
                       1            1.4468         0.1206

                       2          734.7697         0.2509

                       3           70.0800         0.2920

                       4            0.8629         0.0719

                       5            0.7979         0.0665
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                       6            0.0000         0.0000

                       7            0.1800         0.7500

                       8            0.3182         0.0530

                   SNOW WATER       0.000
 
 ******************************************************************************
 ******************************************************************************
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� 
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\PROGRAM\ELPASO\PRECIP.D4                       
 TEMPERATURE DATA FILE:      C:\PROGRAM\ELPASO\TEMP.D7                         
 SOLAR RADIATION DATA FILE:  C:\PROGRAM\ELPASO\SOLAR.D13                       
 EVAPOTRANSPIRATION DATA:    C:\PROGRAM\ELPASO\EVAP.D11                        
 SOIL AND DESIGN DATA FILE:  C:\PROGRAM\ELPASO\FIN_COV.D10                     
 OUTPUT DATA FILE:           C:\PROGRAM\ELPASO\FIN_COV.OUT                     

 TIME:  11:55     DATE:   8/ 8/2012

 
 ******************************************************************************

      TITLE:  CLOSED CONDITIONS - PRESCRIBED FINAL COVER                  

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   8
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4630 VOL/VOL
            FIELD CAPACITY              =      0.2320 VOL/VOL
            WILTING POINT               =      0.1160 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2639 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.369999994000E-03 CM/SEC

 
                                    LAYER  2
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
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                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0655 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC
            SLOPE                       =      7.00   PERCENT
            DRAINAGE LENGTH             =    600.0    FEET

 
                                    LAYER  3
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  36
            THICKNESS                   =      0.04   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.399999993000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER  4
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     18.00   INCHES
            POROSITY                    =      0.4570 VOL/VOL
            FIELD CAPACITY              =      0.1310 VOL/VOL
            WILTING POINT               =      0.0580 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.4570 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.999999975000E-05 CM/SEC

 
                                    LAYER  5
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   6
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1900 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.720000011000E-03 CM/SEC

 
                                    LAYER  6
                                    --------
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                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =   2928.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 9
                   IS RECIRCULATED INTO THIS LAYER.

 
                                    LAYER  7
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =    240.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2920 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  8
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0625 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  9
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0620 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
            SLOPE                       =      1.00   PERCENT
            DRAINAGE LENGTH             =    350.0    FEET
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
                   LAYER IS RECIRCULATED INTO LAYER #  6.
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                                    LAYER 10
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER 11
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER  17
            THICKNESS                   =      0.24   INCHES
            POROSITY                    =      0.7500 VOL/VOL
            FIELD CAPACITY              =      0.7470 VOL/VOL
            WILTING POINT               =      0.4000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.7500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.300000003000E-08 CM/SEC

 
                                    LAYER 12
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0610 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
                   POOR STAND OF GRASS, A SURFACE SLOPE OF  7.%
                   AND A SLOPE LENGTH OF 1019. FEET.

         SCS RUNOFF CURVE NUMBER             =     85.30
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      1.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     18.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      2.369  INCHES
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         UPPER LIMIT OF EVAPORATIVE STORAGE  =      8.022  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      0.984  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =    816.995  INCHES
         TOTAL INITIAL WATER                 =    816.995  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   EL PASO               TEXAS             

              STATION LATITUDE                       =  31.80 DEGREES
              MAXIMUM LEAF AREA INDEX                =   0.00
              START OF GROWING SEASON (JULIAN DATE)  =     66
              END OF GROWING SEASON (JULIAN DATE)    =    315
              EVAPORATIVE ZONE DEPTH                 =  18.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  40.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  27.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  46.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  48.00 %

          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
        0.38        0.45        0.32        0.19        0.24        0.56
        1.60        1.21        1.42        0.73        0.33        0.39

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       44.20       48.40       55.10       63.60       71.90       80.80
       82.50       80.30       74.10       63.60       51.40       44.40

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               
                     AND STATION LATITUDE  =  31.80 DEGREES

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    1
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 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.15          29584.502    100.00
 
   RUNOFF                                   0.045           162.888      0.55
 
   EVAPOTRANSPIRATION                       7.789         28275.809     95.58
 
   DRAINAGE COLLECTED FROM LAYER  2         0.3761         1365.212      4.61
 
   PERC./LEAKAGE THROUGH LAYER  4           0.004509         16.368      0.06
 
   AVG. HEAD ON TOP OF LAYER  3             0.2685
 
   RECIRCULATION INTO LAYER  6              0.000088          0.321      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000088          0.321      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0015
 
   PERC./LEAKAGE THROUGH LAYER 12           0.005029         18.256      0.06
 
   CHANGE IN WATER STORAGE                 -0.065          -237.731     -0.80
 
   SOIL WATER AT START OF YEAR            816.996       2965693.750
 
   SOIL WATER AT END OF YEAR              816.930       2965456.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.069      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    2
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.52          30927.602    100.00
 
   RUNOFF                                   0.138           500.881      1.62
 
   EVAPOTRANSPIRATION                       9.014         32721.529    105.80
 
   DRAINAGE COLLECTED FROM LAYER  2         0.4792         1739.435      5.62
 
   PERC./LEAKAGE THROUGH LAYER  4           0.006062         22.007      0.07
 
   AVG. HEAD ON TOP OF LAYER  3             0.3449
 
   RECIRCULATION INTO LAYER  6              0.000246          0.893      0.00
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   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000246          0.893      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0042
 
   PERC./LEAKAGE THROUGH LAYER 12           0.004403         15.983      0.05
 
   CHANGE IN WATER STORAGE                 -1.116         -4050.295    -13.10
 
   SOIL WATER AT START OF YEAR            816.930       2965456.000
 
   SOIL WATER AT END OF YEAR              815.814       2961405.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.068      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    3
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           10.09          36626.703    100.00
 
   RUNOFF                                   0.395          1435.112      3.92
 
   EVAPOTRANSPIRATION                       7.245         26300.625     71.81
 
   DRAINAGE COLLECTED FROM LAYER  2         1.3129         4765.793     13.01
 
   PERC./LEAKAGE THROUGH LAYER  4           0.014796         53.711      0.15
 
   AVG. HEAD ON TOP OF LAYER  3             0.9435
 
   RECIRCULATION INTO LAYER  6              0.000378          1.372      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000378          1.372      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0064
 
   PERC./LEAKAGE THROUGH LAYER 12           0.003908         14.188      0.04
 
   CHANGE IN WATER STORAGE                  1.132          4110.767     11.22
 
   SOIL WATER AT START OF YEAR            815.814       2961405.750
 
   SOIL WATER AT END OF YEAR              816.463       2963761.500
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   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.484          1755.166      4.79
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.219      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    4
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.63          27696.900    100.00
 
   RUNOFF                                   0.012            44.808      0.16
 
   EVAPOTRANSPIRATION                       8.292         30098.941    108.67
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2750          998.220      3.60
 
   PERC./LEAKAGE THROUGH LAYER  4           0.003473         12.608      0.05
 
   AVG. HEAD ON TOP OF LAYER  3             0.1978
 
   RECIRCULATION INTO LAYER  6              0.000490          1.777      0.01
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000490          1.777      0.01
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0083
 
   PERC./LEAKAGE THROUGH LAYER 12           0.003518         12.770      0.05
 
   CHANGE IN WATER STORAGE                 -0.953         -3457.615    -12.48
 
   SOIL WATER AT START OF YEAR            816.463       2963761.500
 
   SOIL WATER AT END OF YEAR              815.994       2962059.000
 
   SNOW WATER AT START OF YEAR              0.484          1755.166      6.34
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.224      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    5
 -------------------------------------------------------------------------------
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                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            9.02          32742.605    100.00
 
   RUNOFF                                   0.299          1085.878      3.32
 
   EVAPOTRANSPIRATION                       7.614         27637.395     84.41
 
   DRAINAGE COLLECTED FROM LAYER  2         0.4630         1680.726      5.13
 
   PERC./LEAKAGE THROUGH LAYER  4           0.005738         20.829      0.06
 
   AVG. HEAD ON TOP OF LAYER  3             0.3307
 
   RECIRCULATION INTO LAYER  6              0.000580          2.105      0.01
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000580          2.105      0.01
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0098
 
   PERC./LEAKAGE THROUGH LAYER 12           0.003178         11.538      0.04
 
   CHANGE IN WATER STORAGE                  0.641          2326.798      7.11
 
   SOIL WATER AT START OF YEAR            815.994       2962059.000
 
   SOIL WATER AT END OF YEAR              816.635       2964385.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.271      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    6
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.98          28967.406    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.663         31445.102    108.55
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0761          276.416      0.95
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001080          3.920      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0559
 
   RECIRCULATION INTO LAYER  6              0.000609          2.210      0.01
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   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000609          2.210      0.01
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0103
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002903         10.536      0.04
 
   CHANGE IN WATER STORAGE                 -0.762         -2764.375     -9.54
 
   SOIL WATER AT START OF YEAR            816.635       2964385.750
 
   SOIL WATER AT END OF YEAR              815.874       2961621.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.272      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    7
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.77          24575.102    100.00
 
   RUNOFF                                   0.004            13.881      0.06
 
   EVAPOTRANSPIRATION                       6.011         21820.555     88.79
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2226          807.936      3.29
 
   PERC./LEAKAGE THROUGH LAYER  4           0.002970         10.780      0.04
 
   AVG. HEAD ON TOP OF LAYER  3             0.1588
 
   RECIRCULATION INTO LAYER  6              0.000524          1.903      0.01
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000524          1.903      0.01
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0089
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002669          9.687      0.04
 
   CHANGE IN WATER STORAGE                  0.530          1922.899      7.82
 
   SOIL WATER AT START OF YEAR            815.874       2961621.500
 
   SOIL WATER AT END OF YEAR              816.403       2963544.250
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   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.144      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    8
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.21          18912.301    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.757         17267.916     91.31
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0530          192.390      1.02
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000754          2.738      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0377
 
   RECIRCULATION INTO LAYER  6              0.000449          1.628      0.01
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000449          1.628      0.01
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0076
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002474          8.981      0.05
 
   CHANGE IN WATER STORAGE                  0.398          1443.226      7.63
 
   SOIL WATER AT START OF YEAR            816.403       2963544.250
 
   SOIL WATER AT END OF YEAR              816.801       2964987.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.214      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    9
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
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                                         --------        ----------    -------
   PRECIPITATION                            8.01          29076.297    100.00
 
   RUNOFF                                   0.004            13.356      0.05
 
   EVAPOTRANSPIRATION                       7.682         27885.937     95.91
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0586          212.805      0.73
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000887          3.221      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0424
 
   RECIRCULATION INTO LAYER  6              0.000382          1.385      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000382          1.385      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0065
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002293          8.322      0.03
 
   CHANGE IN WATER STORAGE                  0.263           955.578      3.29
 
   SOIL WATER AT START OF YEAR            816.801       2964987.500
 
   SOIL WATER AT END OF YEAR              817.064       2965943.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.298      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   10
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.80          24683.996    100.00
 
   RUNOFF                                   0.004            15.514      0.06
 
   EVAPOTRANSPIRATION                       7.185         26080.900    105.66
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1325          480.953      1.95
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001923          6.979      0.03
 
   AVG. HEAD ON TOP OF LAYER  3             0.0949
 
   RECIRCULATION INTO LAYER  6              0.000325          1.182      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
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   RECIRCULATION FROM LAYER  9              0.000325          1.182      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0055
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002140          7.768      0.03
 
   CHANGE IN WATER STORAGE                 -0.524         -1901.186     -7.70
 
   SOIL WATER AT START OF YEAR            817.064       2965943.000
 
   SOIL WATER AT END OF YEAR              816.540       2964042.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.046      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   11
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.13          25881.900    100.00
 
   RUNOFF                                   0.008            29.090      0.11
 
   EVAPOTRANSPIRATION                       7.428         26962.074    104.17
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1654          600.546      2.32
 
   PERC./LEAKAGE THROUGH LAYER  4           0.002250          8.168      0.03
 
   AVG. HEAD ON TOP OF LAYER  3             0.1186
 
   RECIRCULATION INTO LAYER  6              0.000278          1.008      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000278          1.008      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0047
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002005          7.279      0.03
 
   CHANGE IN WATER STORAGE                 -0.473         -1717.072     -6.63
 
   SOIL WATER AT START OF YEAR            816.540       2964042.000
 
   SOIL WATER AT END OF YEAR              816.067       2962324.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.017      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   12
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.05          18331.498    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.318         15674.812     85.51
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0443          160.905      0.88
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000624          2.263      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0320
 
   RECIRCULATION INTO LAYER  6              0.000237          0.861      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000237          0.861      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0040
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001891          6.863      0.04
 
   CHANGE IN WATER STORAGE                  0.686          2489.200     13.58
 
   SOIL WATER AT START OF YEAR            816.067       2962324.750
 
   SOIL WATER AT END OF YEAR              816.753       2964814.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.283      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   13
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
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   PRECIPITATION                            8.36          30346.803    100.00
 
   RUNOFF                                   0.045           165.124      0.54
 
   EVAPOTRANSPIRATION                       8.672         31480.215    103.73
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0898          325.794      1.07
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001208          4.385      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0639
 
   RECIRCULATION INTO LAYER  6              0.000202          0.732      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000202          0.732      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0034
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001779          6.456      0.02
 
   CHANGE IN WATER STORAGE                 -0.449         -1630.886     -5.37
 
   SOIL WATER AT START OF YEAR            816.753       2964814.000
 
   SOIL WATER AT END OF YEAR              816.304       2963183.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.098      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   14
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.02          25482.598    100.00
 
   RUNOFF                                   0.091           331.375      1.30
 
   EVAPOTRANSPIRATION                       6.064         22011.268     86.38
 
   DRAINAGE COLLECTED FROM LAYER  2         0.3827         1389.294      5.45
 
   PERC./LEAKAGE THROUGH LAYER  4           0.004769         17.312      0.07
 
   AVG. HEAD ON TOP OF LAYER  3             0.2729
 
   RECIRCULATION INTO LAYER  6              0.000172          0.624      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
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   RECIRCULATION FROM LAYER  9              0.000172          0.624      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0029
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001682          6.107      0.02
 
   CHANGE IN WATER STORAGE                  0.481          1744.545      6.85
 
   SOIL WATER AT START OF YEAR            816.304       2963183.250
 
   SOIL WATER AT END OF YEAR              816.784       2964927.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.009      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   15
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            4.78          17351.398    100.00
 
   RUNOFF                                   0.001             2.318      0.01
 
   EVAPOTRANSPIRATION                       4.950         17969.369    103.56
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1533          556.617      3.21
 
   PERC./LEAKAGE THROUGH LAYER  4           0.002130          7.730      0.04
 
   AVG. HEAD ON TOP OF LAYER  3             0.1115
 
   RECIRCULATION INTO LAYER  6              0.000146          0.532      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000146          0.532      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0025
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001596          5.792      0.03
 
   CHANGE IN WATER STORAGE                 -0.326         -1182.675     -6.82
 
   SOIL WATER AT START OF YEAR            816.784       2964927.750
 
   SOIL WATER AT END OF YEAR              816.459       2963745.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.024      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   16
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.20          29766.002    100.00
 
   RUNOFF                                   0.009            34.281      0.12
 
   EVAPOTRANSPIRATION                       8.027         29137.576     97.89
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2492          904.699      3.04
 
   PERC./LEAKAGE THROUGH LAYER  4           0.003064         11.121      0.04
 
   AVG. HEAD ON TOP OF LAYER  3             0.1784
 
   RECIRCULATION INTO LAYER  6              0.000125          0.454      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000125          0.454      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0021
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001521          5.521      0.02
 
   CHANGE IN WATER STORAGE                 -0.087          -315.941     -1.06
 
   SOIL WATER AT START OF YEAR            816.459       2963745.000
 
   SOIL WATER AT END OF YEAR              816.372       2963429.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.133      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   17
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.88          21344.396    100.00
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   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.021         21857.053    102.40
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2187          793.765      3.72
 
   PERC./LEAKAGE THROUGH LAYER  4           0.002939         10.669      0.05
 
   AVG. HEAD ON TOP OF LAYER  3             0.1566
 
   RECIRCULATION INTO LAYER  6              0.000106          0.385      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000106          0.385      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0018
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001445          5.245      0.02
 
   CHANGE IN WATER STORAGE                 -0.361         -1311.843     -6.15
 
   SOIL WATER AT START OF YEAR            816.372       2963429.000
 
   SOIL WATER AT END OF YEAR              816.010       2962117.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.176      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   18
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.59          23921.701    100.00
 
   RUNOFF                                   0.085           308.085      1.29
 
   EVAPOTRANSPIRATION                       6.755         24521.504    102.51
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0706          256.292      1.07
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000897          3.257      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0499
 
   RECIRCULATION INTO LAYER  6              0.000090          0.327      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000090          0.327      0.00
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   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0015
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001379          5.006      0.02
 
   CHANGE IN WATER STORAGE                 -0.322         -1169.160     -4.89
 
   SOIL WATER AT START OF YEAR            816.010       2962117.250
 
   SOIL WATER AT END OF YEAR              815.688       2960948.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.026      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   19
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.46          23449.803    100.00
 
   RUNOFF                                   0.061           220.315      0.94
 
   EVAPOTRANSPIRATION                       5.582         20264.014     86.41
 
   DRAINAGE COLLECTED FROM LAYER  2         0.3853         1398.644      5.96
 
   PERC./LEAKAGE THROUGH LAYER  4           0.004852         17.612      0.08
 
   AVG. HEAD ON TOP OF LAYER  3             0.2756
 
   RECIRCULATION INTO LAYER  6              0.000077          0.278      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000077          0.278      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0013
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001319          4.787      0.02
 
   CHANGE IN WATER STORAGE                  0.430          1561.981      6.66
 
   SOIL WATER AT START OF YEAR            815.688       2960948.000
 
   SOIL WATER AT END OF YEAR              816.118       2962510.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000            0.061      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   20
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.50          27224.996    100.00
 
   RUNOFF                                   0.005            19.677      0.07
 
   EVAPOTRANSPIRATION                       7.299         26496.207     97.32
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0090           32.745      0.12
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000142          0.516      0.00
 
   AVG. HEAD ON TOP OF LAYER  3             0.0067
 
   RECIRCULATION INTO LAYER  6              0.000065          0.237      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000065          0.237      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0011
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001267          4.598      0.02
 
   CHANGE IN WATER STORAGE                  0.185           671.984      2.47
 
   SOIL WATER AT START OF YEAR            816.118       2962510.000
 
   SOIL WATER AT END OF YEAR              816.304       2963182.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.215      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   21
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            4.95          17968.502    100.00
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   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.572         16597.463     92.37
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0322          117.013      0.65
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000445          1.615      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0228
 
   RECIRCULATION INTO LAYER  6              0.000055          0.200      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000055          0.200      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0009
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001212          4.399      0.02
 
   CHANGE IN WATER STORAGE                  0.344          1249.585      6.95
 
   SOIL WATER AT START OF YEAR            816.304       2963182.000
 
   SOIL WATER AT END OF YEAR              816.648       2964431.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.042      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   22
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.24          29911.195    100.00
 
   RUNOFF                                   0.219           795.778      2.66
 
   EVAPOTRANSPIRATION                       8.258         29976.916    100.22
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2157          783.015      2.62
 
   PERC./LEAKAGE THROUGH LAYER  4           0.002873         10.427      0.03
 
   AVG. HEAD ON TOP OF LAYER  3             0.1548
 
   RECIRCULATION INTO LAYER  6              0.000047          0.170      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000047          0.170      0.00
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   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0008
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001164          4.226      0.01
 
   CHANGE IN WATER STORAGE                 -0.454         -1648.832     -5.51
 
   SOIL WATER AT START OF YEAR            816.648       2964431.500
 
   SOIL WATER AT END OF YEAR              816.194       2962782.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.094      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   23
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.61          23994.301    100.00
 
   RUNOFF                                   0.006            21.986      0.09
 
   EVAPOTRANSPIRATION                       6.455         23431.910     97.66
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0581          210.766      0.88
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000854          3.098      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0417
 
   RECIRCULATION INTO LAYER  6              0.000040          0.144      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000040          0.144      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0007
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001120          4.066      0.02
 
   CHANGE IN WATER STORAGE                  0.090           325.247      1.36
 
   SOIL WATER AT START OF YEAR            816.194       2962782.750
 
   SOIL WATER AT END OF YEAR              816.283       2963108.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0001            0.325      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   24
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.96          21634.799    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.270         19129.264     88.42
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1708          620.141      2.87
 
   PERC./LEAKAGE THROUGH LAYER  4           0.002326          8.442      0.04
 
   AVG. HEAD ON TOP OF LAYER  3             0.1230
 
   RECIRCULATION INTO LAYER  6              0.000034          0.122      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000034          0.122      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0006
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001082          3.927      0.02
 
   CHANGE IN WATER STORAGE                  0.518          1881.910      8.70
 
   SOIL WATER AT START OF YEAR            816.283       2963108.000
 
   SOIL WATER AT END OF YEAR              816.802       2964990.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.444      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   25
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.24          26281.201    100.00
 
   RUNOFF                                   0.050           181.362      0.69
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   EVAPOTRANSPIRATION                       7.094         25750.363     97.98
 
   DRAINAGE COLLECTED FROM LAYER  2         0.4065         1475.691      5.62
 
   PERC./LEAKAGE THROUGH LAYER  4           0.005189         18.838      0.07
 
   AVG. HEAD ON TOP OF LAYER  3             0.2938
 
   RECIRCULATION INTO LAYER  6              0.000028          0.102      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000028          0.102      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0005
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001040          3.777      0.01
 
   CHANGE IN WATER STORAGE                 -0.311         -1130.165     -4.30
 
   SOIL WATER AT START OF YEAR            816.802       2964990.000
 
   SOIL WATER AT END OF YEAR              816.490       2963859.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.174      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   26
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.83          32052.902    100.00
 
   RUNOFF                                   0.088           320.803      1.00
 
   EVAPOTRANSPIRATION                       9.043         32824.594    102.41
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2936         1065.865      3.33
 
   PERC./LEAKAGE THROUGH LAYER  4           0.003883         14.094      0.04
 
   AVG. HEAD ON TOP OF LAYER  3             0.2114
 
   RECIRCULATION INTO LAYER  6              0.000024          0.086      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000024          0.086      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
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   AVG. HEAD ON TOP OF LAYER 10             0.0004
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001005          3.646      0.01
 
   CHANGE IN WATER STORAGE                 -0.596         -2162.181     -6.75
 
   SOIL WATER AT START OF YEAR            816.490       2963859.750
 
   SOIL WATER AT END OF YEAR              815.895       2961697.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.175      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   27
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.32          22941.602    100.00
 
   RUNOFF                                   0.007            26.470      0.12
 
   EVAPOTRANSPIRATION                       6.440         23378.205    101.90
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0021            7.524      0.03
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000034          0.125      0.00
 
   AVG. HEAD ON TOP OF LAYER  3             0.0015
 
   RECIRCULATION INTO LAYER  6              0.000020          0.072      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000020          0.072      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0003
 
   PERC./LEAKAGE THROUGH LAYER 12           0.000971          3.524      0.02
 
   CHANGE IN WATER STORAGE                 -0.131          -473.912     -2.07
 
   SOIL WATER AT START OF YEAR            815.895       2961697.500
 
   SOIL WATER AT END OF YEAR              815.764       2961223.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.212      0.00
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 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   28
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.90          25047.002    100.00
 
   RUNOFF                                   0.029           103.759      0.41
 
   EVAPOTRANSPIRATION                       5.883         21356.275     85.26
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2362          857.288      3.42
 
   PERC./LEAKAGE THROUGH LAYER  4           0.003176         11.527      0.05
 
   AVG. HEAD ON TOP OF LAYER  3             0.1687
 
   RECIRCULATION INTO LAYER  6              0.000017          0.060      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000017          0.060      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0003
 
   PERC./LEAKAGE THROUGH LAYER 12           0.000942          3.419      0.01
 
   CHANGE IN WATER STORAGE                  0.751          2726.045     10.88
 
   SOIL WATER AT START OF YEAR            815.764       2961223.750
 
   SOIL WATER AT END OF YEAR              816.515       2963949.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.215      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   29
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            9.20          33396.008    100.00
 
   RUNOFF                                   0.000             0.395      0.00
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   EVAPOTRANSPIRATION                       9.447         34292.586    102.68
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1167          423.518      1.27
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001648          5.984      0.02
 
   AVG. HEAD ON TOP OF LAYER  3             0.0832
 
   RECIRCULATION INTO LAYER  6              0.000014          0.050      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000014          0.050      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0002
 
   PERC./LEAKAGE THROUGH LAYER 12           0.000909          3.301      0.01
 
   CHANGE IN WATER STORAGE                 -0.365         -1323.807     -3.96
 
   SOIL WATER AT START OF YEAR            816.515       2963949.750
 
   SOIL WATER AT END OF YEAR              816.150       2962626.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.015      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   30
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.05          29221.498    100.00
 
   RUNOFF                                   0.000             1.435      0.00
 
   EVAPOTRANSPIRATION                       7.878         28596.102     97.86
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1726          626.642      2.14
 
   PERC./LEAKAGE THROUGH LAYER  4           0.002434          8.835      0.03
 
   AVG. HEAD ON TOP OF LAYER  3             0.1243
 
   RECIRCULATION INTO LAYER  6              0.000011          0.042      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000011          0.042      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
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   AVG. HEAD ON TOP OF LAYER 10             0.0002
 
   PERC./LEAKAGE THROUGH LAYER 12           0.000881          3.199      0.01
 
   CHANGE IN WATER STORAGE                 -0.002            -5.539     -0.02
 
   SOIL WATER AT START OF YEAR            816.150       2962626.000
 
   SOIL WATER AT END OF YEAR              816.149       2962620.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.343      0.00
 
 *******************************************************************************

 

 *******************************************************************************
 
          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS    1 THROUGH   30
 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 0.45     0.43     0.25     0.22     0.27     0.51
                            1.35     1.00     1.25     0.70     0.40     0.41
 
     STD. DEVIATIONS        0.42     0.48     0.23     0.27     0.28     0.49
                            1.10     0.55     1.00     0.62     0.49     0.32
 
   RUNOFF
   ------
     TOTALS                 0.001    0.000    0.000    0.000    0.000    0.000
                            0.012    0.000    0.036    0.002    0.000    0.000
 
     STD. DEVIATIONS        0.008    0.000    0.000    0.001    0.001    0.001
                            0.043    0.002    0.091    0.008    0.001    0.000
 
   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 0.409    0.356    0.310    0.246    0.185    0.343
                            1.186    1.032    1.374    0.714    0.466    0.370
 
     STD. DEVIATIONS        0.372    0.355    0.235    0.233    0.069    0.372
                            0.985    0.617    0.849    0.484    0.467    0.266
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  2
   ----------------------------------------
     TOTALS                 0.0162   0.0152   0.0115   0.0131   0.0127   0.0128
                            0.0103   0.0134   0.0312   0.0434   0.0296   0.0215
 
     STD. DEVIATIONS        0.0241   0.0206   0.0151   0.0230   0.0231   0.0187
                            0.0132   0.0218   0.0740   0.0757   0.0533   0.0364
 
   PERCOLATION/LEAKAGE THROUGH LAYER  4

Page 28

Revised August 9, 2012 Page 69



FIN_COV.OUT
   ------------------------------------
     TOTALS                 0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
                            0.0001   0.0002   0.0004   0.0005   0.0004   0.0003
 
     STD. DEVIATIONS        0.0003   0.0003   0.0002   0.0003   0.0003   0.0002
                            0.0002   0.0003   0.0008   0.0008   0.0006   0.0004
 
   LATERAL DRAINAGE RECIRCULATED INTO LAYER  6
   -------------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  9
   ----------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE RECIRCULATED FROM LAYER  9
   -------------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   PERCOLATION/LEAKAGE THROUGH LAYER 11
   ------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   PERCOLATION/LEAKAGE THROUGH LAYER 12
   ------------------------------------
     TOTALS                 0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
                            0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
 
     STD. DEVIATIONS        0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
                            0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
 

 -------------------------------------------------------------------------------
                AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
 -------------------------------------------------------------------------------

 
   DAILY AVERAGE HEAD ON TOP OF LAYER  3
   -------------------------------------
     AVERAGES               0.1365   0.1408   0.0976   0.1141   0.1073   0.1115
                            0.0867   0.1136   0.2725   0.3665   0.2581   0.1814
 
     STD. DEVIATIONS        0.2038   0.1903   0.1276   0.2012   0.1949   0.1633
                            0.1112   0.1842   0.6462   0.6400   0.4658   0.3075
 
   DAILY AVERAGE HEAD ON TOP OF LAYER 10
   -------------------------------------
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     AVERAGES               0.0033   0.0033   0.0033   0.0033   0.0033   0.0033
                            0.0033   0.0033   0.0033   0.0033   0.0033   0.0033
 
     STD. DEVIATIONS        0.0032   0.0032   0.0032   0.0032   0.0032   0.0032
                            0.0032   0.0032   0.0032   0.0032   0.0032   0.0032
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH   30
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                   7.25    (   1.338)      26311.5     100.00
 
  RUNOFF                          0.054   (  0.0950)        194.49      0.739
 
  EVAPOTRANSPIRATION              6.990   (  1.4232)      25374.75     96.440
 
  LATERAL DRAINAGE COLLECTED      0.23073 (  0.24694)       837.555    3.18323
    FROM LAYER  2
 
  PERCOLATION/LEAKAGE THROUGH     0.00293 (  0.00282)        10.639     0.04044
    LAYER  4
 
  AVERAGE HEAD ON TOP             0.166 (    0.177)
    OF LAYER  3
 
  DRAINAGE RECIRCULATED           0.00020 (  0.00019)         0.709    0.00269
    INTO LAYER  6
 
  LATERAL DRAINAGE COLLECTED      0.00000 (  0.00000)         0.000    0.00000
    FROM LAYER  9
 
  DRAINAGE RECIRCULATED           0.00020 (  0.00019)         0.709    0.00269
    FROM LAYER  9
 
  PERCOLATION/LEAKAGE THROUGH     0.00000 (  0.00000)         0.010     0.00004
    LAYER 11
 
  AVERAGE HEAD ON TOP             0.003 (    0.003)
    OF LAYER 10
 
  PERCOLATION/LEAKAGE THROUGH     0.00196 (  0.00111)         7.106     0.02701
    LAYER 12
 
  CHANGE IN WATER STORAGE        -0.028   (  0.5461)       -102.45     -0.389
 
 *******************************************************************************

� 
 ******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH   30
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              2.02          7332.600
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       RUNOFF                                     0.299         1085.1659
 
       DRAINAGE COLLECTED FROM LAYER  2           0.01602         58.15517
 
       PERCOLATION/LEAKAGE THROUGH LAYER  4       0.000169         0.61463
 
       AVERAGE HEAD ON TOP OF LAYER  3            4.197
 
       MAXIMUM HEAD ON TOP OF LAYER  3            7.952

       LOCATION OF MAXIMUM HEAD IN LAYER  2
             (DISTANCE FROM DRAIN)               28.8 FEET
 
       DRAINAGE RECIRCULATED INTO LAYER  6        0.00000          0.00635
 
       DRAINAGE COLLECTED FROM LAYER  9           0.00000          0.00000
 
       DRAINAGE RECIRCULATED FROM LAYER  9        0.00000          0.00635
 
       PERCOLATION/LEAKAGE THROUGH LAYER 11       0.000000         0.00003
 
       AVERAGE HEAD ON TOP OF LAYER 10            0.011
 
       MAXIMUM HEAD ON TOP OF LAYER 10            0.021

       LOCATION OF MAXIMUM HEAD IN LAYER  9
             (DISTANCE FROM DRAIN)                6.6 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER 12       0.000015         0.05369
 
       SNOW WATER                                 0.56          2033.9432
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.2622
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.0547
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.

 
 ******************************************************************************

� 
 ******************************************************************************
 
                    FINAL WATER STORAGE AT END OF YEAR   30
     ----------------------------------------------------------------------
                     LAYER        (INCHES)       (VOL/VOL)
                     -----        --------       ---------
                       1            0.9816         0.1636

                       2            0.5119         0.0427
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                       3            0.0000         0.0000

                       4            8.2260         0.4570

                       5            2.0820         0.1735

                       6          732.2919         0.2501

                       7           70.0800         0.2920

                       8            0.7440         0.0620

                       9            0.7441         0.0620

                      10            0.0000         0.0000

                      11            0.1800         0.7500

                      12            0.3074         0.0512

                   SNOW WATER       0.000
 
 ******************************************************************************
 ******************************************************************************
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� 
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\PROGRAM\ELPASO\PRECIP.D4                       
 TEMPERATURE DATA FILE:      C:\PROGRAM\ELPASO\TEMP.D7                         
 SOLAR RADIATION DATA FILE:  C:\PROGRAM\ELPASO\SOLAR.D13                       
 EVAPOTRANSPIRATION DATA:    C:\PROGRAM\ELPASO\EVAP.D11                        
 SOIL AND DESIGN DATA FILE:  C:\PROGRAM\ELPASO\FINCOVSS.D10                    
 OUTPUT DATA FILE:           C:\PROGRAM\ELPASO\FINCOVSS.OUT                    

 TIME:  13:43     DATE:   8/ 8/2012

 
 ******************************************************************************

      TITLE:  CLOSED CONDITIONS - PRESCRIBED FINAL COVER (SIDESLOPES)     

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   8
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4630 VOL/VOL
            FIELD CAPACITY              =      0.2320 VOL/VOL
            WILTING POINT               =      0.1160 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2638 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.369999994000E-03 CM/SEC

 
                                    LAYER  2
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
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                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0400 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC
            SLOPE                       =     33.00   PERCENT
            DRAINAGE LENGTH             =    475.0    FEET

 
                                    LAYER  3
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  36
            THICKNESS                   =      0.04   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.399999993000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER  4
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     18.00   INCHES
            POROSITY                    =      0.4570 VOL/VOL
            FIELD CAPACITY              =      0.1310 VOL/VOL
            WILTING POINT               =      0.0580 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.4570 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.999999975000E-05 CM/SEC

 
                                    LAYER  5
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   6
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1900 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.720000011000E-03 CM/SEC

 
                                    LAYER  6
                                    --------
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                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =   2400.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 9
                   IS RECIRCULATED INTO THIS LAYER.

 
                                    LAYER  7
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =    168.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2920 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  8
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0621 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  9
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0620 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
            SLOPE                       =      1.00   PERCENT
            DRAINAGE LENGTH             =    350.0    FEET
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
                   LAYER IS RECIRCULATED INTO LAYER #  6.
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                                    LAYER 10
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER 11
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER  17
            THICKNESS                   =      0.24   INCHES
            POROSITY                    =      0.7500 VOL/VOL
            FIELD CAPACITY              =      0.7470 VOL/VOL
            WILTING POINT               =      0.4000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.7500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.300000003000E-08 CM/SEC

 
                                    LAYER 12
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0610 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
                   POOR STAND OF GRASS, A SURFACE SLOPE OF 33.%
                   AND A SLOPE LENGTH OF  759. FEET.

         SCS RUNOFF CURVE NUMBER             =     86.10
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      1.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     18.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      2.063  INCHES
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         UPPER LIMIT OF EVAPORATIVE STORAGE  =      8.022  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      0.984  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =    663.660  INCHES
         TOTAL INITIAL WATER                 =    663.660  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   EL PASO               TEXAS             

              STATION LATITUDE                       =  31.80 DEGREES
              MAXIMUM LEAF AREA INDEX                =   0.00
              START OF GROWING SEASON (JULIAN DATE)  =     66
              END OF GROWING SEASON (JULIAN DATE)    =    315
              EVAPORATIVE ZONE DEPTH                 =  18.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  40.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  27.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  46.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  48.00 %

          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
        0.38        0.45        0.32        0.19        0.24        0.56
        1.60        1.21        1.42        0.73        0.33        0.39

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       44.20       48.40       55.10       63.60       71.90       80.80
       82.50       80.30       74.10       63.60       51.40       44.40

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               
                     AND STATION LATITUDE  =  31.80 DEGREES

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    1
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 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.15          29584.502    100.00
 
   RUNOFF                                   0.058           211.824      0.72
 
   EVAPOTRANSPIRATION                       7.644         27748.844     93.80
 
   DRAINAGE COLLECTED FROM LAYER  2         0.4531         1644.917      5.56
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001090          3.957      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0599
 
   RECIRCULATION INTO LAYER  6              0.000083          0.301      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000083          0.301      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0014
 
   PERC./LEAKAGE THROUGH LAYER 12           0.005029         18.256      0.06
 
   CHANGE IN WATER STORAGE                 -0.011           -39.437     -0.13
 
   SOIL WATER AT START OF YEAR            663.660       2409086.000
 
   SOIL WATER AT END OF YEAR              663.649       2409046.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.099      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    2
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.52          30927.602    100.00
 
   RUNOFF                                   0.165           598.811      1.94
 
   EVAPOTRANSPIRATION                       8.656         31422.779    101.60
 
   DRAINAGE COLLECTED FROM LAYER  2         0.6613         2400.388      7.76
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001699          6.168      0.02
 
   AVG. HEAD ON TOP OF LAYER  3             0.0877
 
   RECIRCULATION INTO LAYER  6              0.000163          0.592      0.00
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   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000163          0.592      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0028
 
   PERC./LEAKAGE THROUGH LAYER 12           0.004403         15.983      0.05
 
   CHANGE IN WATER STORAGE                 -0.967         -3510.359    -11.35
 
   SOIL WATER AT START OF YEAR            663.649       2409046.500
 
   SOIL WATER AT END OF YEAR              662.682       2405536.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.002      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    3
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           10.09          36626.703    100.00
 
   RUNOFF                                   0.423          1533.929      4.19
 
   EVAPOTRANSPIRATION                       7.134         25896.160     70.70
 
   DRAINAGE COLLECTED FROM LAYER  2         1.8089         6566.425     17.93
 
   PERC./LEAKAGE THROUGH LAYER  4           0.003999         14.517      0.04
 
   AVG. HEAD ON TOP OF LAYER  3             0.2414
 
   RECIRCULATION INTO LAYER  6              0.000139          0.506      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000139          0.506      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0024
 
   PERC./LEAKAGE THROUGH LAYER 12           0.003909         14.189      0.04
 
   CHANGE IN WATER STORAGE                  0.721          2616.139      7.14
 
   SOIL WATER AT START OF YEAR            662.682       2405536.250
 
   SOIL WATER AT END OF YEAR              662.919       2406397.000
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   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.484          1755.166      4.79
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.138      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    4
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.63          27696.900    100.00
 
   RUNOFF                                   0.017            61.523      0.22
 
   EVAPOTRANSPIRATION                       8.108         29432.459    106.27
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0594          215.626      0.78
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000153          0.554      0.00
 
   AVG. HEAD ON TOP OF LAYER  3             0.0078
 
   RECIRCULATION INTO LAYER  6              0.000119          0.432      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000119          0.432      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0020
 
   PERC./LEAKAGE THROUGH LAYER 12           0.003518         12.771      0.05
 
   CHANGE IN WATER STORAGE                 -0.558         -2025.467     -7.31
 
   SOIL WATER AT START OF YEAR            662.919       2406397.000
 
   SOIL WATER AT END OF YEAR              662.845       2406126.750
 
   SNOW WATER AT START OF YEAR              0.484          1755.166      6.34
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.012      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    5
 -------------------------------------------------------------------------------
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                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            9.02          32742.605    100.00
 
   RUNOFF                                   0.340          1234.263      3.77
 
   EVAPOTRANSPIRATION                       7.432         26979.443     82.40
 
   DRAINAGE COLLECTED FROM LAYER  2         0.6796         2466.816      7.53
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001578          5.728      0.02
 
   AVG. HEAD ON TOP OF LAYER  3             0.0900
 
   RECIRCULATION INTO LAYER  6              0.000101          0.367      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000101          0.367      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0017
 
   PERC./LEAKAGE THROUGH LAYER 12           0.003179         11.539      0.04
 
   CHANGE IN WATER STORAGE                  0.565          2050.294      6.26
 
   SOIL WATER AT START OF YEAR            662.845       2406126.750
 
   SOIL WATER AT END OF YEAR              663.410       2408177.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.250      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    6
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.98          28967.406    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.410         30527.271    105.38
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1787          648.570      2.24
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000454          1.647      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0245
 
   RECIRCULATION INTO LAYER  6              0.000086          0.312      0.00
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   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000086          0.312      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0015
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002903         10.538      0.04
 
   CHANGE IN WATER STORAGE                 -0.611         -2218.678     -7.66
 
   SOIL WATER AT START OF YEAR            663.410       2408177.000
 
   SOIL WATER AT END OF YEAR              662.798       2405958.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.294      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    7
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.77          24575.102    100.00
 
   RUNOFF                                   0.008            27.566      0.11
 
   EVAPOTRANSPIRATION                       5.915         21471.936     87.37
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2984         1083.040      4.41
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000783          2.843      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0395
 
   RECIRCULATION INTO LAYER  6              0.000073          0.265      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000073          0.265      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0012
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002669          9.688      0.04
 
   CHANGE IN WATER STORAGE                  0.546          1982.941      8.07
 
   SOIL WATER AT START OF YEAR            662.798       2405958.500
 
   SOIL WATER AT END OF YEAR              663.345       2407941.250
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   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.070      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    8
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.21          18912.301    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.415         19654.744    103.93
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2279          827.458      4.38
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000584          2.120      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0301
 
   RECIRCULATION INTO LAYER  6              0.000062          0.225      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000062          0.225      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0010
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002474          8.981      0.05
 
   CHANGE IN WATER STORAGE                 -0.435         -1578.820     -8.35
 
   SOIL WATER AT START OF YEAR            663.345       2407941.250
 
   SOIL WATER AT END OF YEAR              662.910       2406362.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.064      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    9
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
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                                         --------        ----------    -------
   PRECIPITATION                            8.01          29076.297    100.00
 
   RUNOFF                                   0.010            35.729      0.12
 
   EVAPOTRANSPIRATION                       6.731         24431.789     84.03
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0585          212.412      0.73
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000177          0.643      0.00
 
   AVG. HEAD ON TOP OF LAYER  3             0.0078
 
   RECIRCULATION INTO LAYER  6              0.000053          0.191      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000053          0.191      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0009
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002293          8.323      0.03
 
   CHANGE IN WATER STORAGE                  1.209          4387.949     15.09
 
   SOIL WATER AT START OF YEAR            662.910       2406362.500
 
   SOIL WATER AT END OF YEAR              664.119       2410750.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.097      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   10
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.80          24683.996    100.00
 
   RUNOFF                                   0.010            37.471      0.15
 
   EVAPOTRANSPIRATION                       7.192         26105.291    105.76
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2766         1004.205      4.07
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000774          2.808      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0367
 
   RECIRCULATION INTO LAYER  6              0.000044          0.161      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
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   RECIRCULATION FROM LAYER  9              0.000044          0.161      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0008
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002140          7.768      0.03
 
   CHANGE IN WATER STORAGE                 -0.681         -2470.811    -10.01
 
   SOIL WATER AT START OF YEAR            664.119       2410750.500
 
   SOIL WATER AT END OF YEAR              663.438       2408279.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.071      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   11
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.13          25881.900    100.00
 
   RUNOFF                                   0.016            58.877      0.23
 
   EVAPOTRANSPIRATION                       7.374         26768.617    103.43
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2894         1050.683      4.06
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000743          2.696      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0381
 
   RECIRCULATION INTO LAYER  6              0.000038          0.137      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000038          0.137      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0006
 
   PERC./LEAKAGE THROUGH LAYER 12           0.002005          7.279      0.03
 
   CHANGE IN WATER STORAGE                 -0.552         -2003.767     -7.74
 
   SOIL WATER AT START OF YEAR            663.438       2408279.750
 
   SOIL WATER AT END OF YEAR              662.886       2406276.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.211      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   12
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.05          18331.498    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.611         16738.088     91.31
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0502          182.170      0.99
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000158          0.572      0.00
 
   AVG. HEAD ON TOP OF LAYER  3             0.0067
 
   RECIRCULATION INTO LAYER  6              0.000032          0.116      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000032          0.116      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0005
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001891          6.863      0.04
 
   CHANGE IN WATER STORAGE                  0.387          1404.454      7.66
 
   SOIL WATER AT START OF YEAR            662.886       2406276.000
 
   SOIL WATER AT END OF YEAR              663.273       2407680.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.078      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   13
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
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   PRECIPITATION                            8.36          30346.803    100.00
 
   RUNOFF                                   0.061           220.970      0.73
 
   EVAPOTRANSPIRATION                       8.292         30098.311     99.18
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0347          125.916      0.41
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000104          0.377      0.00
 
   AVG. HEAD ON TOP OF LAYER  3             0.0046
 
   RECIRCULATION INTO LAYER  6              0.000027          0.097      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000027          0.097      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0005
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001778          6.456      0.02
 
   CHANGE IN WATER STORAGE                 -0.029          -104.797     -0.35
 
   SOIL WATER AT START OF YEAR            663.273       2407680.250
 
   SOIL WATER AT END OF YEAR              663.244       2407575.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.055      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   14
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.02          25482.598    100.00
 
   RUNOFF                                   0.134           484.821      1.90
 
   EVAPOTRANSPIRATION                       5.681         20623.229     80.93
 
   DRAINAGE COLLECTED FROM LAYER  2         0.9014         3272.027     12.84
 
   PERC./LEAKAGE THROUGH LAYER  4           0.002079          7.545      0.03
 
   AVG. HEAD ON TOP OF LAYER  3             0.1193
 
   RECIRCULATION INTO LAYER  6              0.000022          0.082      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
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   RECIRCULATION FROM LAYER  9              0.000022          0.082      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0004
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001682          6.107      0.02
 
   CHANGE IN WATER STORAGE                  0.302          1096.489      4.30
 
   SOIL WATER AT START OF YEAR            663.244       2407575.500
 
   SOIL WATER AT END OF YEAR              663.546       2408672.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.073      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   15
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            4.78          17351.398    100.00
 
   RUNOFF                                   0.003            10.214      0.06
 
   EVAPOTRANSPIRATION                       4.911         17826.158    102.74
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0252           91.357      0.53
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000089          0.321      0.00
 
   AVG. HEAD ON TOP OF LAYER  3             0.0034
 
   RECIRCULATION INTO LAYER  6              0.000019          0.068      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000019          0.068      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0003
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001595          5.792      0.03
 
   CHANGE IN WATER STORAGE                 -0.160          -582.253     -3.36
 
   SOIL WATER AT START OF YEAR            663.546       2408672.000
 
   SOIL WATER AT END OF YEAR              663.386       2408089.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.130      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   16
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.20          29766.002    100.00
 
   RUNOFF                                   0.018            63.767      0.21
 
   EVAPOTRANSPIRATION                       8.024         29125.709     97.85
 
   DRAINAGE COLLECTED FROM LAYER  2         0.4628         1680.130      5.64
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001114          4.044      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0615
 
   RECIRCULATION INTO LAYER  6              0.000016          0.057      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000016          0.057      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0003
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001521          5.520      0.02
 
   CHANGE IN WATER STORAGE                 -0.306         -1109.117     -3.73
 
   SOIL WATER AT START OF YEAR            663.386       2408089.750
 
   SOIL WATER AT END OF YEAR              663.080       2406980.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.005      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   17
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.88          21344.396    100.00

Page 17

Revised August 9, 2012 Page 90



FINCOVSS.OUT
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.812         21097.646     98.84
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1385          502.736      2.36
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000360          1.305      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0186
 
   RECIRCULATION INTO LAYER  6              0.000013          0.047      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000013          0.047      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0002
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001445          5.244      0.02
 
   CHANGE IN WATER STORAGE                 -0.072          -261.216     -1.22
 
   SOIL WATER AT START OF YEAR            663.080       2406980.750
 
   SOIL WATER AT END OF YEAR              663.008       2406719.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.012      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   18
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.59          23921.701    100.00
 
   RUNOFF                                   0.105           381.419      1.59
 
   EVAPOTRANSPIRATION                       6.689         24279.754    101.50
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1883          683.369      2.86
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000462          1.678      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0247
 
   RECIRCULATION INTO LAYER  6              0.000011          0.039      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000011          0.039      0.00
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   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0002
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001379          5.006      0.02
 
   CHANGE IN WATER STORAGE                 -0.393         -1427.717     -5.97
 
   SOIL WATER AT START OF YEAR            663.008       2406719.500
 
   SOIL WATER AT END OF YEAR              662.615       2405291.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.129      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   19
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.46          23449.803    100.00
 
   RUNOFF                                   0.079           285.507      1.22
 
   EVAPOTRANSPIRATION                       5.348         19411.705     82.78
 
   DRAINAGE COLLECTED FROM LAYER  2         0.4874         1769.168      7.54
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001229          4.460      0.02
 
   AVG. HEAD ON TOP OF LAYER  3             0.0647
 
   RECIRCULATION INTO LAYER  6              0.000009          0.032      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000009          0.032      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0001
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001319          4.787      0.02
 
   CHANGE IN WATER STORAGE                  0.545          1978.731      8.44
 
   SOIL WATER AT START OF YEAR            662.615       2405291.750
 
   SOIL WATER AT END OF YEAR              663.160       2407270.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000           -0.097      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   20
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.50          27224.996    100.00
 
   RUNOFF                                   0.010            35.879      0.13
 
   EVAPOTRANSPIRATION                       7.400         26860.951     98.66
 
   DRAINAGE COLLECTED FROM LAYER  2         0.0248           90.051      0.33
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000078          0.283      0.00
 
   AVG. HEAD ON TOP OF LAYER  3             0.0033
 
   RECIRCULATION INTO LAYER  6              0.000007          0.026      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000007          0.026      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0001
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001267          4.597      0.02
 
   CHANGE IN WATER STORAGE                  0.064           233.079      0.86
 
   SOIL WATER AT START OF YEAR            663.160       2407270.500
 
   SOIL WATER AT END OF YEAR              663.224       2407503.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.439      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   21
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            4.95          17968.502    100.00
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   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.565         16571.598     92.23
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1236          448.692      2.50
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000344          1.248      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0163
 
   RECIRCULATION INTO LAYER  6              0.000006          0.021      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000006          0.021      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0001
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001212          4.398      0.02
 
   CHANGE IN WATER STORAGE                  0.260           944.057      5.25
 
   SOIL WATER AT START OF YEAR            663.224       2407503.500
 
   SOIL WATER AT END OF YEAR              663.484       2408447.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.244      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   22
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.24          29911.195    100.00
 
   RUNOFF                                   0.262           951.825      3.18
 
   EVAPOTRANSPIRATION                       7.589         27547.160     92.10
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2535          920.310      3.08
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000696          2.526      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0333
 
   RECIRCULATION INTO LAYER  6              0.000005          0.017      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000005          0.017      0.00
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   PERC./LEAKAGE THROUGH LAYER 11           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0001
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001164          4.226      0.01
 
   CHANGE IN WATER STORAGE                  0.134           487.648      1.63
 
   SOIL WATER AT START OF YEAR            663.484       2408447.500
 
   SOIL WATER AT END OF YEAR              663.619       2408935.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.026      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   23
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.61          23994.301    100.00
 
   RUNOFF                                   0.012            44.551      0.19
 
   EVAPOTRANSPIRATION                       6.799         24679.566    102.86
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2122          770.395      3.21
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000541          1.966      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0281
 
   RECIRCULATION INTO LAYER  6              0.000004          0.013      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000004          0.013      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0001
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001120          4.065      0.02
 
   CHANGE IN WATER STORAGE                 -0.414         -1504.376     -6.27
 
   SOIL WATER AT START OF YEAR            663.619       2408935.250
 
   SOIL WATER AT END OF YEAR              663.204       2407431.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000            0.099      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   24
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.96          21634.799    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.230         18985.828     87.76
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2139          776.621      3.59
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000584          2.118      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0290
 
   RECIRCULATION INTO LAYER  6              0.000003          0.010      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000003          0.010      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001082          3.927      0.02
 
   CHANGE IN WATER STORAGE                  0.515          1868.617      8.64
 
   SOIL WATER AT START OF YEAR            663.204       2407431.000
 
   SOIL WATER AT END OF YEAR              663.719       2409299.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.194      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   25
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.24          26281.201    100.00
 
   RUNOFF                                   0.069           250.386      0.95
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   EVAPOTRANSPIRATION                       6.923         25128.979     95.62
 
   DRAINAGE COLLECTED FROM LAYER  2         0.4312         1565.391      5.96
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001105          4.011      0.02
 
   AVG. HEAD ON TOP OF LAYER  3             0.0581
 
   RECIRCULATION INTO LAYER  6              0.000002          0.007      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000002          0.007      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001040          3.776      0.01
 
   CHANGE IN WATER STORAGE                 -0.184          -667.332     -2.54
 
   SOIL WATER AT START OF YEAR            663.719       2409299.500
 
   SOIL WATER AT END OF YEAR              663.535       2408632.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.000      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   26
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.83          32052.902    100.00
 
   RUNOFF                                   0.121           440.008      1.37
 
   EVAPOTRANSPIRATION                       8.993         32643.881    101.84
 
   DRAINAGE COLLECTED FROM LAYER  2         0.4431         1608.428      5.02
 
   PERC./LEAKAGE THROUGH LAYER  4           0.001192          4.327      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0586
 
   RECIRCULATION INTO LAYER  6              0.000001          0.005      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000001          0.005      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000002          0.009      0.00
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   AVG. HEAD ON TOP OF LAYER 10             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 12           0.001004          3.646      0.01
 
   CHANGE IN WATER STORAGE                 -0.728         -2643.182     -8.25
 
   SOIL WATER AT START OF YEAR            663.535       2408632.250
 
   SOIL WATER AT END OF YEAR              662.807       2405989.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.123      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   27
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.32          22941.602    100.00
 
   RUNOFF                                   0.017            60.692      0.26
 
   EVAPOTRANSPIRATION                       6.228         22608.398     98.55
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1440          522.800      2.28
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000395          1.432      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0188
 
   RECIRCULATION INTO LAYER  6              0.000001          0.003      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000001          0.003      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 12           0.000971          3.524      0.02
 
   CHANGE IN WATER STORAGE                 -0.070          -253.683     -1.11
 
   SOIL WATER AT START OF YEAR            662.807       2405989.000
 
   SOIL WATER AT END OF YEAR              662.737       2405735.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.131      0.00
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 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   28
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.90          25047.002    100.00
 
   RUNOFF                                   0.023            83.078      0.33
 
   EVAPOTRANSPIRATION                       5.902         21425.982     85.54
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1300          471.748      1.88
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000366          1.330      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0172
 
   RECIRCULATION INTO LAYER  6              0.000000          0.001      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000000          0.001      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 12           0.000942          3.418      0.01
 
   CHANGE IN WATER STORAGE                  0.844          3062.812     12.23
 
   SOIL WATER AT START OF YEAR            662.737       2405735.250
 
   SOIL WATER AT END OF YEAR              663.581       2408798.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.038      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   29
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            9.20          33396.008    100.00
 
   RUNOFF                                   0.002             5.740      0.02
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   EVAPOTRANSPIRATION                       9.572         34745.168    104.04
 
   DRAINAGE COLLECTED FROM LAYER  2         0.1931          701.107      2.10
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000511          1.856      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0258
 
   RECIRCULATION INTO LAYER  6              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000000          0.001      0.00
 
   AVG. HEAD ON TOP OF LAYER 10             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 12           0.000099          0.358      0.00
 
   CHANGE IN WATER STORAGE                 -0.567         -2056.498     -6.16
 
   SOIL WATER AT START OF YEAR            663.581       2408798.000
 
   SOIL WATER AT END OF YEAR              663.014       2406741.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.132      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   30
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.05          29221.498    100.00
 
   RUNOFF                                   0.002             7.389      0.03
 
   EVAPOTRANSPIRATION                       7.815         28369.303     97.08
 
   DRAINAGE COLLECTED FROM LAYER  2         0.2374          861.827      2.95
 
   PERC./LEAKAGE THROUGH LAYER  4           0.000651          2.365      0.01
 
   AVG. HEAD ON TOP OF LAYER  3             0.0319
 
   RECIRCULATION INTO LAYER  6              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  9         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  9              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000000          0.000      0.00
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   AVG. HEAD ON TOP OF LAYER 10             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 12           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                 -0.005           -17.060     -0.06
 
   SOIL WATER AT START OF YEAR            663.014       2406741.500
 
   SOIL WATER AT END OF YEAR              663.010       2406724.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.037      0.00
 
 *******************************************************************************

 

 *******************************************************************************
 
          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS    1 THROUGH   30
 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 0.45     0.43     0.25     0.22     0.27     0.51
                            1.35     1.00     1.25     0.70     0.40     0.41
 
     STD. DEVIATIONS        0.42     0.48     0.23     0.27     0.28     0.49
                            1.10     0.55     1.00     0.62     0.49     0.32
 
   RUNOFF
   ------
     TOTALS                 0.002    0.000    0.000    0.000    0.000    0.000
                            0.016    0.001    0.042    0.003    0.000    0.000
 
     STD. DEVIATIONS        0.010    0.000    0.000    0.002    0.002    0.001
                            0.053    0.003    0.101    0.011    0.003    0.000
 
   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 0.451    0.370    0.313    0.230    0.177    0.252
                            1.151    1.043    1.324    0.701    0.464    0.405
 
     STD. DEVIATIONS        0.387    0.355    0.240    0.230    0.073    0.285
                            0.972    0.608    0.803    0.478    0.479    0.302
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  2
   ----------------------------------------
     TOTALS                 0.0117   0.0124   0.0123   0.0139   0.0093   0.0132
                            0.0248   0.0224   0.0871   0.0820   0.0246   0.0093
 
     STD. DEVIATIONS        0.0322   0.0304   0.0337   0.0468   0.0287   0.0277
                            0.0421   0.0365   0.2178   0.1313   0.0524   0.0317
 
   PERCOLATION/LEAKAGE THROUGH LAYER  4
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   ------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0001   0.0001   0.0002   0.0002   0.0001   0.0000
 
     STD. DEVIATIONS        0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
                            0.0001   0.0001   0.0005   0.0003   0.0001   0.0001
 
   LATERAL DRAINAGE RECIRCULATED INTO LAYER  6
   -------------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  9
   ----------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE RECIRCULATED FROM LAYER  9
   -------------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   PERCOLATION/LEAKAGE THROUGH LAYER 11
   ------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   PERCOLATION/LEAKAGE THROUGH LAYER 12
   ------------------------------------
     TOTALS                 0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
                            0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
 
     STD. DEVIATIONS        0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
                            0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
 

 -------------------------------------------------------------------------------
                AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
 -------------------------------------------------------------------------------

 
   DAILY AVERAGE HEAD ON TOP OF LAYER  3
   -------------------------------------
     AVERAGES               0.0184   0.0213   0.0192   0.0225   0.0145   0.0213
                            0.0388   0.0350   0.1409   0.1284   0.0398   0.0146
 
     STD. DEVIATIONS        0.0504   0.0522   0.0528   0.0758   0.0449   0.0448
                            0.0659   0.0572   0.3524   0.2055   0.0848   0.0497
 
   DAILY AVERAGE HEAD ON TOP OF LAYER 10
   -------------------------------------
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     AVERAGES               0.0006   0.0006   0.0006   0.0006   0.0006   0.0006
                            0.0006   0.0006   0.0006   0.0006   0.0006   0.0006
 
     STD. DEVIATIONS        0.0008   0.0008   0.0008   0.0008   0.0008   0.0008
                            0.0008   0.0008   0.0008   0.0008   0.0008   0.0008
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH   30
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                   7.25    (   1.338)      26311.5     100.00
 
  RUNOFF                          0.065   (  0.1059)        237.54      0.903
 
  EVAPOTRANSPIRATION              6.880   (  1.3328)      24973.56     94.915
 
  LATERAL DRAINAGE COLLECTED      0.32291 (  0.35216)      1172.160    4.45494
    FROM LAYER  2
 
  PERCOLATION/LEAKAGE THROUGH     0.00080 (  0.00079)         2.915     0.01108
    LAYER  4
 
  AVERAGE HEAD ON TOP             0.043 (    0.047)
    OF LAYER  3
 
  DRAINAGE RECIRCULATED           0.00004 (  0.00005)         0.138    0.00052
    INTO LAYER  6
 
  LATERAL DRAINAGE COLLECTED      0.00000 (  0.00000)         0.000    0.00000
    FROM LAYER  9
 
  DRAINAGE RECIRCULATED           0.00004 (  0.00005)         0.138    0.00052
    FROM LAYER  9
 
  PERCOLATION/LEAKAGE THROUGH     0.00000 (  0.00000)         0.009     0.00003
    LAYER 11
 
  AVERAGE HEAD ON TOP             0.001 (    0.001)
    OF LAYER 10
 
  PERCOLATION/LEAKAGE THROUGH     0.00190 (  0.00118)         6.901     0.02623
    LAYER 12
 
  CHANGE IN WATER STORAGE        -0.022   (  0.5287)        -78.71     -0.299
 
 *******************************************************************************

� 
 ******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH   30
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              2.02          7332.600
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       RUNOFF                                     0.338         1226.6219
 
       DRAINAGE COLLECTED FROM LAYER  2           0.06119        222.13600
 
       PERCOLATION/LEAKAGE THROUGH LAYER  4       0.000123         0.44740
 
       AVERAGE HEAD ON TOP OF LAYER  3            2.971
 
       MAXIMUM HEAD ON TOP OF LAYER  3            5.850

       LOCATION OF MAXIMUM HEAD IN LAYER  2
             (DISTANCE FROM DRAIN)                0.0 FEET
 
       DRAINAGE RECIRCULATED INTO LAYER  6        0.00000          0.00174
 
       DRAINAGE COLLECTED FROM LAYER  9           0.00000          0.00000
 
       DRAINAGE RECIRCULATED FROM LAYER  9        0.00000          0.00174
 
       PERCOLATION/LEAKAGE THROUGH LAYER 11       0.000000         0.00003
 
       AVERAGE HEAD ON TOP OF LAYER 10            0.003
 
       MAXIMUM HEAD ON TOP OF LAYER 10            0.007

       LOCATION OF MAXIMUM HEAD IN LAYER  9
             (DISTANCE FROM DRAIN)                0.0 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER 12       0.000015         0.05369
 
       SNOW WATER                                 0.56          2033.9432
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.2613
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.0547
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.

 
 ******************************************************************************

� 
 ******************************************************************************
 
                    FINAL WATER STORAGE AT END OF YEAR   30
     ----------------------------------------------------------------------
                     LAYER        (INCHES)       (VOL/VOL)
                     -----        --------       ---------
                       1            0.9812         0.1635

                       2            0.4640         0.0387
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                       3            0.0000         0.0000

                       4            8.2260         0.4570

                       5            2.0819         0.1735

                       6          600.2233         0.2501

                       7           49.0560         0.2920

                       8            0.7440         0.0620

                       9            0.7440         0.0620

                      10            0.0000         0.0000

                      11            0.1800         0.7500

                      12            0.3090         0.0515

                   SNOW WATER       0.000
 
 ******************************************************************************
 ******************************************************************************
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� 
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\PROGRAM\ELPASO\PRECIP.D4                       
 TEMPERATURE DATA FILE:      C:\PROGRAM\ELPASO\TEMP.D7                         
 SOLAR RADIATION DATA FILE:  C:\PROGRAM\ELPASO\SOLAR.D13                       
 EVAPOTRANSPIRATION DATA:    C:\PROGRAM\ELPASO\EVAP.D11                        
 SOIL AND DESIGN DATA FILE:  C:\PROGRAM\ELPASO\FIN_ECOV.D10                    
 OUTPUT DATA FILE:           C:\PROGRAM\ELPASO\FIN_ECOV.OUT                    

 TIME:  10: 9     DATE:   8/ 8/2012

 
 ******************************************************************************

      TITLE:  CLOSED CONDITIONS - FINAL COVER_EVAP                        

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  21
            THICKNESS                   =      4.00   INCHES
            POROSITY                    =      0.3970 VOL/VOL
            FIELD CAPACITY              =      0.0320 VOL/VOL
            WILTING POINT               =      0.0130 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0130 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.300000012000     CM/SEC

 
                                    LAYER  2
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
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                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     18.00   INCHES
            POROSITY                    =      0.3400 VOL/VOL
            FIELD CAPACITY              =      0.0830 VOL/VOL
            WILTING POINT               =      0.0570 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0610 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.659999996000E-02 CM/SEC

 
                                    LAYER  3
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.3400 VOL/VOL
            FIELD CAPACITY              =      0.0830 VOL/VOL
            WILTING POINT               =      0.0570 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0620 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.130000000000E-02 CM/SEC

 
                                    LAYER  4
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   1
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4170 VOL/VOL
            FIELD CAPACITY              =      0.0450 VOL/VOL
            WILTING POINT               =      0.0180 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0460 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.999999978000E-02 CM/SEC

 
                                    LAYER  5
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =   2928.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 8
                   IS RECIRCULATED INTO THIS LAYER.

 
                                    LAYER  6
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
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            THICKNESS                   =    240.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2920 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  7
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0630 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  8
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0620 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
            SLOPE                       =      1.00   PERCENT
            DRAINAGE LENGTH             =    350.0    FEET
          NOTE:  100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
                   LAYER IS RECIRCULATED INTO LAYER #  5.

 
                                    LAYER  9
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER 10
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                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER  17
            THICKNESS                   =      0.24   INCHES
            POROSITY                    =      0.7500 VOL/VOL
            FIELD CAPACITY              =      0.7470 VOL/VOL
            WILTING POINT               =      0.4000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.7500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.300000003000E-08 CM/SEC

 
                                    LAYER 11
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0610 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE #21 WITH BARE
                   GROUND CONDITIONS, A SURFACE SLOPE OF  7.% AND
                   A SLOPE LENGTH OF 1019. FEET.

         SCS RUNOFF CURVE NUMBER             =     68.70
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      1.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     24.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      1.274  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =      8.388  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      1.192  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =    806.200  INCHES
         TOTAL INITIAL WATER                 =    806.200  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   EL PASO               TEXAS             

              STATION LATITUDE                       =  31.80 DEGREES
              MAXIMUM LEAF AREA INDEX                =   0.00
              START OF GROWING SEASON (JULIAN DATE)  =     66
              END OF GROWING SEASON (JULIAN DATE)    =    315
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              EVAPORATIVE ZONE DEPTH                 =  24.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  40.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  27.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  46.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  48.00 %

          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
        0.38        0.45        0.32        0.19        0.24        0.56
        1.60        1.21        1.42        0.73        0.33        0.39

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       44.20       48.40       55.10       63.60       71.90       80.80
       82.50       80.30       74.10       63.60       51.40       44.40

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               
                     AND STATION LATITUDE  =  31.80 DEGREES

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    1
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.15          29584.502    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.842         21206.738     71.68
 
   RECIRCULATION INTO LAYER  5              0.000096          0.347      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000096          0.347      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0016
 
   PERC./LEAKAGE THROUGH LAYER 11           0.005029         18.256      0.06
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   CHANGE IN WATER STORAGE                  2.303          8359.369     28.26
 
   SOIL WATER AT START OF YEAR            806.200       2926506.250
 
   SOIL WATER AT END OF YEAR              808.503       2934865.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.138      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    2
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.52          30927.602    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.770         20945.678     67.72
 
   RECIRCULATION INTO LAYER  5              0.000266          0.967      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000266          0.967      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0045
 
   PERC./LEAKAGE THROUGH LAYER 11           0.004403         15.983      0.05
 
   CHANGE IN WATER STORAGE                  2.745          9965.883     32.22
 
   SOIL WATER AT START OF YEAR            808.503       2934865.750
 
   SOIL WATER AT END OF YEAR              811.248       2944831.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.058      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    3
 -------------------------------------------------------------------------------
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                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           10.09          36626.703    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.513         23642.871     64.55
 
   RECIRCULATION INTO LAYER  5              0.000409          1.484      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000409          1.484      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0069
 
   PERC./LEAKAGE THROUGH LAYER 11           0.003908         14.188      0.04
 
   CHANGE IN WATER STORAGE                  3.573         12969.748     35.41
 
   SOIL WATER AT START OF YEAR            811.248       2944831.500
 
   SOIL WATER AT END OF YEAR              814.338       2956046.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.484          1755.166      4.79
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.102      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    4
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.63          27696.900    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.986         21730.336     78.46
 
   RECIRCULATION INTO LAYER  5              0.000529          1.922      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000529          1.922      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0089
 
   PERC./LEAKAGE THROUGH LAYER 11           0.003518         12.770      0.05
 
   CHANGE IN WATER STORAGE                  1.640          5953.931     21.50
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   SOIL WATER AT START OF YEAR            814.338       2956046.000
 
   SOIL WATER AT END OF YEAR              816.461       2963755.250
 
   SNOW WATER AT START OF YEAR              0.484          1755.166      6.34
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.137      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    5
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            9.02          32742.605    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.373         23133.828     70.65
 
   RECIRCULATION INTO LAYER  5              0.000627          2.274      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000627          2.274      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0106
 
   PERC./LEAKAGE THROUGH LAYER 11           0.003178         11.537      0.04
 
   CHANGE IN WATER STORAGE                  2.644          9597.211     29.31
 
   SOIL WATER AT START OF YEAR            816.461       2963755.250
 
   SOIL WATER AT END OF YEAR              819.105       2973352.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.029      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    6
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.98          28967.406    100.00
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   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.656         20532.469     70.88
 
   RECIRCULATION INTO LAYER  5              0.000708          2.570      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000708          2.570      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.012      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0120
 
   PERC./LEAKAGE THROUGH LAYER 11           0.002903         10.536      0.04
 
   CHANGE IN WATER STORAGE                  2.321          8424.507     29.08
 
   SOIL WATER AT START OF YEAR            819.105       2973352.500
 
   SOIL WATER AT END OF YEAR              821.426       2981777.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.106      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    7
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.77          24575.102    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.708         17089.816     69.54
 
   RECIRCULATION INTO LAYER  5              0.000775          2.812      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000775          2.812      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.012      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0131
 
   PERC./LEAKAGE THROUGH LAYER 11           0.002668          9.686      0.04
 
   CHANGE IN WATER STORAGE                  2.059          7475.354     30.42
 
   SOIL WATER AT START OF YEAR            821.426       2981777.000
 
   SOIL WATER AT END OF YEAR              823.485       2989252.250
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   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.246      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    8
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.21          18912.301    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       3.474         12610.683     66.68
 
   RECIRCULATION INTO LAYER  5              0.000831          3.018      0.02
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000831          3.018      0.02
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.012      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0140
 
   PERC./LEAKAGE THROUGH LAYER 11           0.002474          8.980      0.05
 
   CHANGE IN WATER STORAGE                  1.734          6292.680     33.27
 
   SOIL WATER AT START OF YEAR            823.485       2989252.250
 
   SOIL WATER AT END OF YEAR              825.219       2995545.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.042      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    9
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.01          29076.297    100.00
 
   RUNOFF                                   0.000             0.000      0.00
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   EVAPOTRANSPIRATION                       5.978         21700.906     74.63
 
   RECIRCULATION INTO LAYER  5              0.000873          3.169      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000873          3.169      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.012      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0148
 
   PERC./LEAKAGE THROUGH LAYER 11           0.002292          8.321      0.03
 
   CHANGE IN WATER STORAGE                  2.029          7366.791     25.34
 
   SOIL WATER AT START OF YEAR            825.219       2995545.000
 
   SOIL WATER AT END OF YEAR              827.248       3002911.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.280      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   10
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.80          24683.996    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.805         17442.879     70.66
 
   RECIRCULATION INTO LAYER  5              0.000908          3.296      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000908          3.296      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.012      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0154
 
   PERC./LEAKAGE THROUGH LAYER 11           0.002140          7.767      0.03
 
   CHANGE IN WATER STORAGE                  1.993          7233.413     29.30
 
   SOIL WATER AT START OF YEAR            827.248       3002911.750
 
   SOIL WATER AT END OF YEAR              829.241       3010145.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.064      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   11
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.13          25881.900    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.917         17849.160     68.96
 
   RECIRCULATION INTO LAYER  5              0.000867          3.148      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000867          3.148      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.012      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0147
 
   PERC./LEAKAGE THROUGH LAYER 11           0.002005          7.278      0.03
 
   CHANGE IN WATER STORAGE                  2.211          8025.925     31.01
 
   SOIL WATER AT START OF YEAR            829.241       3010145.250
 
   SOIL WATER AT END OF YEAR              831.452       3018171.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.462      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   12
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.05          18331.498    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       3.496         12692.270     69.24
 
   RECIRCULATION INTO LAYER  5              0.000743          2.696      0.01
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   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000743          2.696      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.012      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0125
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001891          6.863      0.04
 
   CHANGE IN WATER STORAGE                  1.552          5632.216     30.72
 
   SOIL WATER AT START OF YEAR            831.452       3018171.000
 
   SOIL WATER AT END OF YEAR              833.004       3023803.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.149      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   13
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.36          30346.803    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.994         21759.877     71.70
 
   RECIRCULATION INTO LAYER  5              0.000632          2.294      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000632          2.294      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.012      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0107
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001778          6.456      0.02
 
   CHANGE IN WATER STORAGE                  2.364          8580.483     28.27
 
   SOIL WATER AT START OF YEAR            833.004       3023803.250
 
   SOIL WATER AT END OF YEAR              835.367       3032383.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.013      0.00
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 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   14
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.02          25482.598    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.999         18144.934     71.21
 
   RECIRCULATION INTO LAYER  5              0.000539          1.958      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000539          1.958      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0091
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001682          6.107      0.02
 
   CHANGE IN WATER STORAGE                  2.020          7331.563     28.77
 
   SOIL WATER AT START OF YEAR            835.367       3032383.750
 
   SOIL WATER AT END OF YEAR              837.387       3039715.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.006      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   15
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            4.78          17351.398    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       3.538         12844.733     74.03
 
   RECIRCULATION INTO LAYER  5              0.000460          1.671      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
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   RECIRCULATION FROM LAYER  8              0.000460          1.671      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0078
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001596          5.792      0.03
 
   CHANGE IN WATER STORAGE                  1.240          4501.165     25.94
 
   SOIL WATER AT START OF YEAR            837.387       3039715.250
 
   SOIL WATER AT END OF YEAR              838.627       3044216.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.291      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   16
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.20          29766.002    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.758         20903.115     70.22
 
   RECIRCULATION INTO LAYER  5              0.000394          1.429      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000394          1.429      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.011      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0066
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001521          5.521      0.02
 
   CHANGE IN WATER STORAGE                  2.440          8856.987     29.76
 
   SOIL WATER AT START OF YEAR            838.627       3044216.500
 
   SOIL WATER AT END OF YEAR              841.067       3053073.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.380      0.00
 
 *******************************************************************************
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 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   17
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.88          21344.396    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.203         15257.111     71.48
 
   RECIRCULATION INTO LAYER  5              0.000335          1.216      0.01
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000335          1.216      0.01
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0057
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001445          5.245      0.02
 
   CHANGE IN WATER STORAGE                  1.675          6081.978     28.49
 
   SOIL WATER AT START OF YEAR            841.067       3053073.500
 
   SOIL WATER AT END OF YEAR              842.743       3059155.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.062      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   18
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.59          23921.701    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.471         16230.129     67.85
 
   RECIRCULATION INTO LAYER  5              0.000286          1.037      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000286          1.037      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.010      0.00
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   AVG. HEAD ON TOP OF LAYER  9             0.0048
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001379          5.007      0.02
 
   CHANGE IN WATER STORAGE                  2.118          7686.720     32.13
 
   SOIL WATER AT START OF YEAR            842.743       3059155.500
 
   SOIL WATER AT END OF YEAR              844.860       3066842.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.155      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   19
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.46          23449.803    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.462         16198.187     69.08
 
   RECIRCULATION INTO LAYER  5              0.000244          0.884      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000244          0.884      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0041
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001319          4.788      0.02
 
   CHANGE IN WATER STORAGE                  1.996          7246.928     30.90
 
   SOIL WATER AT START OF YEAR            844.860       3066842.250
 
   SOIL WATER AT END OF YEAR              846.857       3074089.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.100      0.00
 
 *******************************************************************************

 
Page 17

Revised August 9, 2012 Page 122



FIN_ECOV.OUT
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   20
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.50          27224.996    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.813         21099.502     77.50
 
   RECIRCULATION INTO LAYER  5              0.000208          0.756      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000208          0.756      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0035
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001267          4.598      0.02
 
   CHANGE IN WATER STORAGE                  1.686          6120.972     22.48
 
   SOIL WATER AT START OF YEAR            846.857       3074089.000
 
   SOIL WATER AT END OF YEAR              848.543       3080210.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.076      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   21
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            4.95          17968.502    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       3.702         13439.385     74.79
 
   RECIRCULATION INTO LAYER  5              0.000177          0.642      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000177          0.642      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0030
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   PERC./LEAKAGE THROUGH LAYER 11           0.001212          4.399      0.02
 
   CHANGE IN WATER STORAGE                  1.247          4524.871     25.18
 
   SOIL WATER AT START OF YEAR            848.543       3080210.000
 
   SOIL WATER AT END OF YEAR              849.789       3084735.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.154      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   22
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.24          29911.195    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.755         20889.730     69.84
 
   RECIRCULATION INTO LAYER  5              0.000151          0.547      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000151          0.547      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0025
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001164          4.227      0.01
 
   CHANGE IN WATER STORAGE                  2.484          9017.174     30.15
 
   SOIL WATER AT START OF YEAR            849.789       3084735.000
 
   SOIL WATER AT END OF YEAR              852.273       3093752.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.064      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   23
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 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.61          23994.301    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.594         16677.281     69.51
 
   RECIRCULATION INTO LAYER  5              0.000128          0.466      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000128          0.466      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0022
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001120          4.066      0.02
 
   CHANGE IN WATER STORAGE                  2.015          7312.730     30.48
 
   SOIL WATER AT START OF YEAR            852.273       3093752.250
 
   SOIL WATER AT END OF YEAR              854.288       3101064.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.223      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   24
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.96          21634.799    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.383         15911.482     73.55
 
   RECIRCULATION INTO LAYER  5              0.000109          0.397      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000109          0.397      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0018
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001082          3.928      0.02
 
   CHANGE IN WATER STORAGE                  1.576          5719.288     26.44
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   SOIL WATER AT START OF YEAR            854.288       3101064.750
 
   SOIL WATER AT END OF YEAR              855.863       3106784.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.100      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   25
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.24          26281.201    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.052         18338.018     69.78
 
   RECIRCULATION INTO LAYER  5              0.000093          0.337      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000093          0.337      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0016
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001041          3.777      0.01
 
   CHANGE IN WATER STORAGE                  2.187          7939.517     30.21
 
   SOIL WATER AT START OF YEAR            855.863       3106784.250
 
   SOIL WATER AT END OF YEAR              858.051       3114723.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.111      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   26
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
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   PRECIPITATION                            8.83          32052.902    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.474         23502.141     73.32
 
   RECIRCULATION INTO LAYER  5              0.000079          0.287      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000079          0.287      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0013
 
   PERC./LEAKAGE THROUGH LAYER 11           0.001005          3.647      0.01
 
   CHANGE IN WATER STORAGE                  2.354          8546.807     26.66
 
   SOIL WATER AT START OF YEAR            858.051       3114723.750
 
   SOIL WATER AT END OF YEAR              860.405       3123270.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.308      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   27
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.32          22941.602    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       4.345         15772.594     68.75
 
   RECIRCULATION INTO LAYER  5              0.000067          0.243      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000067          0.243      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0011
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000971          3.525      0.02
 
   CHANGE IN WATER STORAGE                  1.974          7165.838     31.24
 
   SOIL WATER AT START OF YEAR            860.405       3123270.500
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   SOIL WATER AT END OF YEAR              862.379       3130436.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.355      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   28
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.90          25047.002    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.055         18350.609     73.26
 
   RECIRCULATION INTO LAYER  5              0.000057          0.207      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000057          0.207      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0010
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000942          3.419      0.01
 
   CHANGE IN WATER STORAGE                  1.844          6692.812     26.72
 
   SOIL WATER AT START OF YEAR            862.379       3130436.250
 
   SOIL WATER AT END OF YEAR              864.223       3137129.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.160      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   29
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            9.20          33396.008    100.00
 
   RUNOFF                                   0.000             0.000      0.00

Page 23

Revised August 9, 2012 Page 128



FIN_ECOV.OUT
 
   EVAPOTRANSPIRATION                       6.309         22900.508     68.57
 
   RECIRCULATION INTO LAYER  5              0.000048          0.175      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000048          0.175      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0008
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000910          3.302      0.01
 
   CHANGE IN WATER STORAGE                  2.890         10492.082     31.42
 
   SOIL WATER AT START OF YEAR            864.223       3137129.250
 
   SOIL WATER AT END OF YEAR              867.113       3147621.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.115      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   30
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.05          29221.498    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.396         19586.801     67.03
 
   RECIRCULATION INTO LAYER  5              0.000041          0.148      0.00
 
   DRAINAGE COLLECTED FROM LAYER  8         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  8              0.000041          0.148      0.00
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  9             0.0007
 
   PERC./LEAKAGE THROUGH LAYER 11           0.000882          3.200      0.01
 
   CHANGE IN WATER STORAGE                  2.653          9631.774     32.96
 
   SOIL WATER AT START OF YEAR            867.113       3147621.250
 
   SOIL WATER AT END OF YEAR              869.767       3157253.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.278      0.00
 
 *******************************************************************************

 

 *******************************************************************************
 
          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS    1 THROUGH   30
 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 0.45     0.43     0.25     0.22     0.27     0.51
                            1.35     1.00     1.25     0.70     0.40     0.41
 
     STD. DEVIATIONS        0.42     0.48     0.23     0.27     0.28     0.49
                            1.10     0.55     1.00     0.62     0.49     0.32
 
   RUNOFF
   ------
     TOTALS                 0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
     STD. DEVIATIONS        0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 0.344    0.256    0.183    0.163    0.201    0.381
                            0.996    0.781    0.856    0.473    0.230    0.265
 
     STD. DEVIATIONS        0.341    0.300    0.160    0.198    0.201    0.342
                            0.712    0.420    0.644    0.431    0.312    0.185
 
   LATERAL DRAINAGE RECIRCULATED INTO LAYER  5
   -------------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  8
   ----------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE RECIRCULATED FROM LAYER  8
   -------------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
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     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   PERCOLATION/LEAKAGE THROUGH LAYER 10
   ------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   PERCOLATION/LEAKAGE THROUGH LAYER 11
   ------------------------------------
     TOTALS                 0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
                            0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
 
     STD. DEVIATIONS        0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
                            0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
 

 -------------------------------------------------------------------------------
                AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
 -------------------------------------------------------------------------------

 
   DAILY AVERAGE HEAD ON TOP OF LAYER  9
   -------------------------------------
     AVERAGES               0.0066   0.0066   0.0066   0.0066   0.0066   0.0066
                            0.0066   0.0066   0.0066   0.0066   0.0066   0.0066
 
     STD. DEVIATIONS        0.0050   0.0050   0.0050   0.0050   0.0050   0.0050
                            0.0050   0.0050   0.0050   0.0050   0.0050   0.0050
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH   30
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                   7.25    (   1.338)      26311.5     100.00
 
  RUNOFF                          0.000   (  0.0000)          0.00      0.000
 
  EVAPOTRANSPIRATION              5.127   (  0.9268)      18612.79     70.740
 
  DRAINAGE RECIRCULATED           0.00039 (  0.00029)         1.413    0.00537
    INTO LAYER  5
 
  LATERAL DRAINAGE COLLECTED      0.00000 (  0.00000)         0.000    0.00000
    FROM LAYER  8
 
  DRAINAGE RECIRCULATED           0.00039 (  0.00029)         1.413    0.00537
    FROM LAYER  8
 
  PERCOLATION/LEAKAGE THROUGH     0.00000 (  0.00000)         0.011     0.00004
    LAYER 10
 
  AVERAGE HEAD ON TOP             0.007 (    0.005)
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    OF LAYER  9
 
  PERCOLATION/LEAKAGE THROUGH     0.00196 (  0.00111)         7.106     0.02701
    LAYER 11
 
  CHANGE IN WATER STORAGE         2.119   (  0.4974)       7691.56     29.233
 
 *******************************************************************************

� 
 ******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH   30
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              2.02          7332.600
 
       RUNOFF                                     0.000            0.0000
 
       DRAINAGE RECIRCULATED INTO LAYER  5        0.00000          0.00920
 
       DRAINAGE COLLECTED FROM LAYER  8           0.00000          0.00000
 
       DRAINAGE RECIRCULATED FROM LAYER  8        0.00000          0.00920
 
       PERCOLATION/LEAKAGE THROUGH LAYER 10       0.000000         0.00003
 
       AVERAGE HEAD ON TOP OF LAYER  9            0.016
 
       MAXIMUM HEAD ON TOP OF LAYER  9            0.031

       LOCATION OF MAXIMUM HEAD IN LAYER  8
             (DISTANCE FROM DRAIN)                0.0 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER 11       0.000015         0.05369
 
       SNOW WATER                                 0.56          2033.9432
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.1671
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.0497
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.

 
 ******************************************************************************

� 
 ******************************************************************************
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                    FINAL WATER STORAGE AT END OF YEAR   30
     ----------------------------------------------------------------------
                     LAYER        (INCHES)       (VOL/VOL)
                     -----        --------       ---------
                       1            0.0520         0.0130

                       2            1.2532         0.0696

                       3            1.1173         0.1862

                       4            1.2312         0.1026

                       5          794.0572         0.2712

                       6           70.0800         0.2920

                       7            0.7440         0.0620

                       8            0.7442         0.0620

                       9            0.0000         0.0000

                      10            0.1800         0.7500

                      11            0.3074         0.0512

                   SNOW WATER       0.000
 
 ******************************************************************************
 ******************************************************************************
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� 
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\PROGRAM\ELPASO\PRECIP.D4                       
 TEMPERATURE DATA FILE:      C:\PROGRAM\ELPASO\TEMP.D7                         
 SOLAR RADIATION DATA FILE:  C:\PROGRAM\ELPASO\SOLAR.D13                       
 EVAPOTRANSPIRATION DATA:    C:\PROGRAM\ELPASO\EVAP.D11                        
 SOIL AND DESIGN DATA FILE:  C:\PROGRAM\ELPASO\FINECOSS.D10                    
 OUTPUT DATA FILE:           C:\PROGRAM\ELPASO\FINECOSS.OUT                    

 TIME:  15:13     DATE:   8/ 8/2012

 
 ******************************************************************************

      TITLE:  CLOSED CONDITIONS - FINAL COVER_EVAP (SIDESLOPES)           

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  21
            THICKNESS                   =      4.00   INCHES
            POROSITY                    =      0.3970 VOL/VOL
            FIELD CAPACITY              =      0.0320 VOL/VOL
            WILTING POINT               =      0.0130 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0130 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.300000012000     CM/SEC

 
                                    LAYER  2
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
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                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     18.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.1050 VOL/VOL
            WILTING POINT               =      0.0470 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0610 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.659999996000E-02 CM/SEC

 
                                    LAYER  3
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.1050 VOL/VOL
            WILTING POINT               =      0.0470 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0620 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.130000000000E-02 CM/SEC

 
                                    LAYER  4
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   1
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4170 VOL/VOL
            FIELD CAPACITY              =      0.0450 VOL/VOL
            WILTING POINT               =      0.0180 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0460 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.999999978000E-02 CM/SEC

 
                                    LAYER  5
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
            THICKNESS                   =   2328.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC
          NOTE:   85.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 7
                   IS RECIRCULATED INTO THIS LAYER.

 
                                    LAYER  6
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  18
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            THICKNESS                   =    240.00   INCHES
            POROSITY                    =      0.6710 VOL/VOL
            FIELD CAPACITY              =      0.2920 VOL/VOL
            WILTING POINT               =      0.0770 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2900 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.100000005000E-02 CM/SEC

 
                                    LAYER  7
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =     24.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0630 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC
            SLOPE                       =      1.00   PERCENT
            DRAINAGE LENGTH             =    350.0    FEET
          NOTE:   85.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
                   LAYER IS RECIRCULATED INTO LAYER #  5.

 
                                    LAYER  8
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER  9
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER  17
            THICKNESS                   =      0.24   INCHES
            POROSITY                    =      0.7500 VOL/VOL
            FIELD CAPACITY              =      0.7470 VOL/VOL
            WILTING POINT               =      0.4000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.7500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.300000003000E-08 CM/SEC

 
                                    LAYER 10
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                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   2
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.0620 VOL/VOL
            WILTING POINT               =      0.0240 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0610 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.579999993000E-02 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE #21 WITH A
                   POOR STAND OF GRASS, A SURFACE SLOPE OF 33.%
                   AND A SLOPE LENGTH OF  759. FEET.

         SCS RUNOFF CURVE NUMBER             =     60.90
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      1.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     24.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      1.274  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =     10.328  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      0.992  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =    655.732  INCHES
         TOTAL INITIAL WATER                 =    655.732  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   EL PASO               TEXAS             

              STATION LATITUDE                       =  31.80 DEGREES
              MAXIMUM LEAF AREA INDEX                =   0.00
              START OF GROWING SEASON (JULIAN DATE)  =     66
              END OF GROWING SEASON (JULIAN DATE)    =    315
              EVAPORATIVE ZONE DEPTH                 =  24.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  40.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  27.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  46.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  48.00 %

          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
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      -------     -------     -------     -------     -------     -------
        0.38        0.45        0.32        0.19        0.24        0.56
        1.60        1.21        1.42        0.73        0.33        0.39

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       44.20       48.40       55.10       63.60       71.90       80.80
       82.50       80.30       74.10       63.60       51.40       44.40

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    EL PASO             TEXAS               
                     AND STATION LATITUDE  =  31.80 DEGREES

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    1
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.15          29584.502    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.221         26210.637     88.60
 
   RECIRCULATION INTO LAYER  5              0.008229         29.871      0.10
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0015            5.271      0.02
 
   RECIRCULATION FROM LAYER  7              0.008229         29.871      0.10
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000004          0.015      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0283
 
   PERC./LEAKAGE THROUGH LAYER 10           0.005028         18.251      0.06
 
   CHANGE IN WATER STORAGE                  0.923          3350.173     11.32
 
   SOIL WATER AT START OF YEAR            655.732       2380307.000
 
   SOIL WATER AT END OF YEAR              656.655       2383657.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.170      0.00
 
 *******************************************************************************
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 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    2
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.52          30927.602    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.156         29605.127     95.72
 
   RECIRCULATION INTO LAYER  5              0.006587         23.912      0.08
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0012            4.220      0.01
 
   RECIRCULATION FROM LAYER  7              0.006587         23.912      0.08
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000004          0.014      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0226
 
   PERC./LEAKAGE THROUGH LAYER 10           0.004402         15.981      0.05
 
   CHANGE IN WATER STORAGE                  0.359          1302.537      4.21
 
   SOIL WATER AT START OF YEAR            656.655       2383657.000
 
   SOIL WATER AT END OF YEAR              657.014       2384959.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.264      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    3
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                           10.09          36626.703    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.005         25426.576     69.42
 
   RECIRCULATION INTO LAYER  5              0.003342         12.130      0.03
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0006            2.141      0.01
 
   RECIRCULATION FROM LAYER  7              0.003342         12.130      0.03
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000003          0.012      0.00
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   AVG. HEAD ON TOP OF LAYER  8             0.0115
 
   PERC./LEAKAGE THROUGH LAYER 10           0.003909         14.189      0.04
 
   CHANGE IN WATER STORAGE                  3.081         11183.994     30.54
 
   SOIL WATER AT START OF YEAR            657.014       2384959.750
 
   SOIL WATER AT END OF YEAR              659.611       2394388.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.484          1755.166      4.79
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.196      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    4
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.63          27696.900    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.050         29222.422    105.51
 
   RECIRCULATION INTO LAYER  5              0.001340          4.863      0.02
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0002            0.858      0.00
 
   RECIRCULATION FROM LAYER  7              0.001340          4.863      0.02
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0046
 
   PERC./LEAKAGE THROUGH LAYER 10           0.003518         12.772      0.05
 
   CHANGE IN WATER STORAGE                 -0.424         -1539.148     -5.56
 
   SOIL WATER AT START OF YEAR            659.611       2394388.500
 
   SOIL WATER AT END OF YEAR              659.671       2394604.500
 
   SNOW WATER AT START OF YEAR              0.484          1755.166      6.34
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.004      0.00
 
 *******************************************************************************
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 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    5
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            9.02          32742.605    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.540         27371.637     83.60
 
   RECIRCULATION INTO LAYER  5              0.000533          1.935      0.01
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0001            0.342      0.00
 
   RECIRCULATION FROM LAYER  7              0.000533          1.935      0.01
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000003          0.010      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0018
 
   PERC./LEAKAGE THROUGH LAYER 10           0.003179         11.540      0.04
 
   CHANGE IN WATER STORAGE                  1.476          5359.257     16.37
 
   SOIL WATER AT START OF YEAR            659.671       2394604.500
 
   SOIL WATER AT END OF YEAR              661.147       2399963.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.171      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    6
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.98          28967.406    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       8.687         31532.771    108.86
 
   RECIRCULATION INTO LAYER  5              0.000212          0.771      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.136      0.00
 
   RECIRCULATION FROM LAYER  7              0.000212          0.771      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0007
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   PERC./LEAKAGE THROUGH LAYER 10           0.002903         10.539      0.04
 
   CHANGE IN WATER STORAGE                 -0.710         -2576.272     -8.89
 
   SOIL WATER AT START OF YEAR            661.147       2399963.750
 
   SOIL WATER AT END OF YEAR              660.437       2397387.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0001            0.231      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    7
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.77          24575.102    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.688         20646.789     84.02
 
   RECIRCULATION INTO LAYER  5              0.000084          0.304      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.054      0.00
 
   RECIRCULATION FROM LAYER  7              0.000084          0.304      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0003
 
   PERC./LEAKAGE THROUGH LAYER 10           0.002669          9.689      0.04
 
   CHANGE IN WATER STORAGE                  1.079          3918.468     15.94
 
   SOIL WATER AT START OF YEAR            660.437       2397387.500
 
   SOIL WATER AT END OF YEAR              661.517       2401306.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.101      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    8
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 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.21          18912.301    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.845         21217.352    112.19
 
   RECIRCULATION INTO LAYER  5              0.000032          0.117      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.021      0.00
 
   RECIRCULATION FROM LAYER  7              0.000032          0.117      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000003          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0001
 
   PERC./LEAKAGE THROUGH LAYER 10           0.002475          8.982      0.05
 
   CHANGE IN WATER STORAGE                 -0.637         -2313.948    -12.24
 
   SOIL WATER AT START OF YEAR            661.517       2401306.000
 
   SOIL WATER AT END OF YEAR              660.879       2398992.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.106      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    9
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.01          29076.297    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.509         27256.732     93.74
 
   RECIRCULATION INTO LAYER  5              0.000012          0.042      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.007      0.00
 
   RECIRCULATION FROM LAYER  7              0.000012          0.042      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.002293          8.324      0.03
 
   CHANGE IN WATER STORAGE                  0.499          1811.234      6.23
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   SOIL WATER AT START OF YEAR            660.879       2398992.000
 
   SOIL WATER AT END OF YEAR              661.378       2400803.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.000      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   10
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.80          24683.996    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.591         23926.658     96.93
 
   RECIRCULATION INTO LAYER  5              0.000003          0.012      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.002      0.00
 
   RECIRCULATION FROM LAYER  7              0.000003          0.012      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000002          0.009      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.002140          7.769      0.03
 
   CHANGE IN WATER STORAGE                  0.207           749.751      3.04
 
   SOIL WATER AT START OF YEAR            661.378       2400803.250
 
   SOIL WATER AT END OF YEAR              661.585       2401553.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE             -0.0001           -0.185      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   11
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
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   PRECIPITATION                            7.13          25881.900    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.969         25297.482     97.74
 
   RECIRCULATION INTO LAYER  5              0.000000          0.001      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.001      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000001          0.005      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.001043          3.787      0.01
 
   CHANGE IN WATER STORAGE                  0.160           580.481      2.24
 
   SOIL WATER AT START OF YEAR            661.585       2401553.000
 
   SOIL WATER AT END OF YEAR              661.745       2402133.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.149      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   12
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.05          18331.498    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.116         18569.332    101.30
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                 -0.065          -237.731     -1.30
 
   SOIL WATER AT START OF YEAR            661.745       2402133.500
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   SOIL WATER AT END OF YEAR              661.679       2401895.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.104      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   13
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.36          30346.803    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.782         28249.398     93.09
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  0.578          2097.264      6.91
 
   SOIL WATER AT START OF YEAR            661.679       2401895.750
 
   SOIL WATER AT END OF YEAR              662.257       2403993.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.140      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   14
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.02          25482.598    100.00
 
   RUNOFF                                   0.000             0.000      0.00
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   EVAPOTRANSPIRATION                       5.715         20744.443     81.41
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  1.305          4738.231     18.59
 
   SOIL WATER AT START OF YEAR            662.257       2403993.000
 
   SOIL WATER AT END OF YEAR              663.562       2408731.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.076      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   15
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            4.78          17351.398    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.287         19191.561    110.61
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                 -0.507         -1840.036    -10.60
 
   SOIL WATER AT START OF YEAR            663.562       2408731.250
 
   SOIL WATER AT END OF YEAR              663.055       2406891.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
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   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.125      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   16
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.20          29766.002    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.017         25471.768     85.57
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  1.183          4294.229     14.43
 
   SOIL WATER AT START OF YEAR            663.055       2406891.250
 
   SOIL WATER AT END OF YEAR              664.238       2411185.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.005      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   17
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.88          21344.396    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.140         22288.566    104.42
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   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                 -0.260          -944.279     -4.42
 
   SOIL WATER AT START OF YEAR            664.238       2411185.500
 
   SOIL WATER AT END OF YEAR              663.978       2410241.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.109      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   18
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.59          23921.701    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.381         23162.354     96.83
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  0.209           759.500      3.17
 
   SOIL WATER AT START OF YEAR            663.978       2410241.250
 
   SOIL WATER AT END OF YEAR              664.187       2411000.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
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   ANNUAL WATER BUDGET BALANCE              0.0000           -0.152      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   19
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.46          23449.803    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.465         19838.701     84.60
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  0.995          3610.946     15.40
 
   SOIL WATER AT START OF YEAR            664.187       2411000.500
 
   SOIL WATER AT END OF YEAR              665.182       2414611.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.154      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   20
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.50          27224.996    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.411         26902.090     98.81
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00

Page 17

Revised August 9, 2012 Page 150



FINECOSS.OUT
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  0.089           323.031      1.19
 
   SOIL WATER AT START OF YEAR            665.182       2414611.500
 
   SOIL WATER AT END OF YEAR              665.271       2414934.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.125      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   21
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            4.95          17968.502    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.121         18589.002    103.45
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                 -0.171          -620.583     -3.45
 
   SOIL WATER AT START OF YEAR            665.271       2414934.500
 
   SOIL WATER AT END OF YEAR              665.100       2414314.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.081      0.00
 
 *******************************************************************************
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 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   22
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.24          29911.195    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.553         23787.775     79.53
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  1.687          6123.409     20.47
 
   SOIL WATER AT START OF YEAR            665.100       2414314.000
 
   SOIL WATER AT END OF YEAR              666.787       2420437.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.010      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   23
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.61          23994.301    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.650         24140.281    100.61
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
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   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                 -0.040          -146.006     -0.61
 
   SOIL WATER AT START OF YEAR            666.787       2420437.500
 
   SOIL WATER AT END OF YEAR              666.747       2420291.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.026      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   24
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            5.96          21634.799    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.104         22159.035    102.42
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                 -0.144          -524.205     -2.42
 
   SOIL WATER AT START OF YEAR            666.747       2420291.500
 
   SOIL WATER AT END OF YEAR              666.603       2419767.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.031      0.00
 
 *******************************************************************************
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 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   25
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            7.24          26281.201    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.430         23340.793     88.81
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  0.810          2940.513     11.19
 
   SOIL WATER AT START OF YEAR            666.603       2419767.250
 
   SOIL WATER AT END OF YEAR              667.413       2422707.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.104      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   26
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.83          32052.902    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.910         28712.355     89.58
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
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   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  0.920          3340.646     10.42
 
   SOIL WATER AT START OF YEAR            667.413       2422707.750
 
   SOIL WATER AT END OF YEAR              668.333       2426048.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000           -0.099      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   27
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.32          22941.602    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       6.393         23206.342    101.15
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                 -0.073          -264.761     -1.15
 
   SOIL WATER AT START OF YEAR            668.333       2426048.500
 
   SOIL WATER AT END OF YEAR              668.260       2425783.500
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.021      0.00
 
 *******************************************************************************

 
 *******************************************************************************
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                           ANNUAL TOTALS FOR YEAR   28
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            6.90          25047.002    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       5.856         21255.666     84.86
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  1.044          3791.294     15.14
 
   SOIL WATER AT START OF YEAR            668.260       2425783.500
 
   SOIL WATER AT END OF YEAR              669.304       2429575.000
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.042      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   29
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            9.20          33396.008    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       9.202         33402.652    100.02
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
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   CHANGE IN WATER STORAGE                 -0.002            -6.647     -0.02
 
   SOIL WATER AT START OF YEAR            669.304       2429575.000
 
   SOIL WATER AT END OF YEAR              669.303       2429568.250
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.000      0.00
 
 *******************************************************************************

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR   30
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            8.05          29221.498    100.00
 
   RUNOFF                                   0.000             0.000      0.00
 
   EVAPOTRANSPIRATION                       7.846         28479.928     97.46
 
   RECIRCULATION INTO LAYER  5              0.000000          0.000      0.00
 
   DRAINAGE COLLECTED FROM LAYER  7         0.0000            0.000      0.00
 
   RECIRCULATION FROM LAYER  7              0.000000          0.000      0.00
 
   PERC./LEAKAGE THROUGH LAYER  9           0.000000          0.000      0.00
 
   AVG. HEAD ON TOP OF LAYER  8             0.0000
 
   PERC./LEAKAGE THROUGH LAYER 10           0.000000          0.000      0.00
 
   CHANGE IN WATER STORAGE                  0.204           741.553      2.54
 
   SOIL WATER AT START OF YEAR            669.303       2429568.250
 
   SOIL WATER AT END OF YEAR              669.507       2430309.750
 
   SNOW WATER AT START OF YEAR              0.000             0.000      0.00
 
   SNOW WATER AT END OF YEAR                0.000             0.000      0.00
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.016      0.00
 
 *******************************************************************************

 

 *******************************************************************************
 
          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS    1 THROUGH   30
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 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 0.45     0.43     0.25     0.22     0.27     0.51
                            1.35     1.00     1.25     0.70     0.40     0.41
 
     STD. DEVIATIONS        0.42     0.48     0.23     0.27     0.28     0.49
                            1.10     0.55     1.00     0.62     0.49     0.32
 
   RUNOFF
   ------
     TOTALS                 0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
     STD. DEVIATIONS        0.000    0.000    0.000    0.000    0.000    0.000
                            0.000    0.000    0.000    0.000    0.000    0.000
 
   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 0.453    0.375    0.297    0.234    0.215    0.350
                            1.163    1.053    1.168    0.647    0.440    0.392
 
     STD. DEVIATIONS        0.378    0.348    0.217    0.215    0.217    0.331
                            0.781    0.557    0.664    0.442    0.415    0.264
 
   LATERAL DRAINAGE RECIRCULATED INTO LAYER  5
   -------------------------------------------
     TOTALS                 0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
                            0.0001   0.0001   0.0001   0.0001   0.0000   0.0000
 
     STD. DEVIATIONS        0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
                            0.0002   0.0002   0.0002   0.0002   0.0001   0.0001
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  7
   ----------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   LATERAL DRAINAGE RECIRCULATED FROM LAYER  7
   -------------------------------------------
     TOTALS                 0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
                            0.0001   0.0001   0.0001   0.0001   0.0000   0.0000
 
     STD. DEVIATIONS        0.0002   0.0002   0.0002   0.0002   0.0002   0.0002
                            0.0002   0.0002   0.0002   0.0002   0.0001   0.0001
 
   PERCOLATION/LEAKAGE THROUGH LAYER  9
   ------------------------------------
     TOTALS                 0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
     STD. DEVIATIONS        0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
                            0.0000   0.0000   0.0000   0.0000   0.0000   0.0000
 
   PERCOLATION/LEAKAGE THROUGH LAYER 10
   ------------------------------------
     TOTALS                 0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
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                            0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
 
     STD. DEVIATIONS        0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
                            0.0001   0.0001   0.0001   0.0001   0.0001   0.0001
 

 -------------------------------------------------------------------------------
                AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
 -------------------------------------------------------------------------------

 
   DAILY AVERAGE HEAD ON TOP OF LAYER  8
   -------------------------------------
     AVERAGES               0.0028   0.0027   0.0026   0.0025   0.0024   0.0024
                            0.0023   0.0022   0.0021   0.0021   0.0020   0.0019
 
     STD. DEVIATIONS        0.0077   0.0075   0.0073   0.0071   0.0069   0.0068
                            0.0066   0.0065   0.0064   0.0062   0.0059   0.0057
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH   30
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                   7.25    (   1.338)      26311.5     100.00
 
  RUNOFF                          0.000   (  0.0000)          0.00      0.000
 
  EVAPOTRANSPIRATION              6.788   (  1.0700)      24640.21     93.648
 
  DRAINAGE RECIRCULATED           0.00068 (  0.00195)         2.465    0.00937
    INTO LAYER  5
 
  LATERAL DRAINAGE COLLECTED      0.00012 (  0.00034)         0.435    0.00165
    FROM LAYER  7
 
  DRAINAGE RECIRCULATED           0.00068 (  0.00195)         2.465    0.00937
    FROM LAYER  7
 
  PERCOLATION/LEAKAGE THROUGH     0.00000 (  0.00000)         0.004     0.00001
    LAYER  9
 
  AVERAGE HEAD ON TOP             0.002 (    0.007)
    OF LAYER  8
 
  PERCOLATION/LEAKAGE THROUGH     0.00112 (  0.00163)         4.061     0.01543
    LAYER 10
 
  CHANGE IN WATER STORAGE         0.459   (  0.8146)       1666.76      6.335
 
 *******************************************************************************

� 
 ******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH   30
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    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              2.02          7332.600
 
       RUNOFF                                     0.000            0.0000
 
       DRAINAGE RECIRCULATED INTO LAYER  5        0.00003          0.09272
 
       DRAINAGE COLLECTED FROM LAYER  7           0.00000          0.01636
 
       DRAINAGE RECIRCULATED FROM LAYER  7        0.00003          0.09272
 
       PERCOLATION/LEAKAGE THROUGH LAYER  9       0.000000         0.00004
 
       AVERAGE HEAD ON TOP OF LAYER  8            0.032
 
       MAXIMUM HEAD ON TOP OF LAYER  8            0.064

       LOCATION OF MAXIMUM HEAD IN LAYER  7
             (DISTANCE FROM DRAIN)                2.3 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER 10       0.000015         0.05367
 
       SNOW WATER                                 0.56          2033.9432
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.2012
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.0440
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.

 
 ******************************************************************************

� 
 ******************************************************************************
 
                    FINAL WATER STORAGE AT END OF YEAR   30
     ----------------------------------------------------------------------
                     LAYER        (INCHES)       (VOL/VOL)
                     -----        --------       ---------
                       1            0.0520         0.0130

                       2            1.4357         0.0798

                       3            0.7438         0.1240

                       4            0.8755         0.0730

                       5          594.7994         0.2555

                       6           69.6000         0.2900
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FINECOSS.OUT

                       7            1.4880         0.0620

                       8            0.0000         0.0000

                       9            0.1800         0.7500

                      10            0.3325         0.0554

                   SNOW WATER       0.000
 
 ******************************************************************************
 ******************************************************************************
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Appendix 3I - Attachment 2 
Pipe Deflection Calculations 
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Appendix 3I – Attachment 3 
Raba Kistner Leachate and Contaminated Water Plan 
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Liner Quality Control Plan 
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Appendix 3J 

LINER QUALITY CONTROL PLAN 
30 TAC §330.63(d)(4)(G), §330.331, §330.335, §330.337, §330.339, §330.341 

This Liner Quality Control Plan (LQCP) has been prepared in accordance with 30 
TAC §330.339 and details construction quality practices that will be undertaken to 
assure compliance with the Texas Commission on Environmental Quality (TCEQ) 
Municipal Solid Waste Rules (MSWR).  This LQCP has been prepared using 
regulatory guidance documents, standard industry practices and testing methods 
current as of the issuance of this report.  Quality assurance and quality control 
(QA/QC) practices for construction projects should follow the most up to date 
technical guidelines of the executive director.  This LQCP provides QA/QC 
guidelines for the design, construction, testing parameters and frequency, and 
documentation of the landfill liner and leachate collection system construction. 

3J.1 Scope 
This LQCP is intended for construction of the sanitary landfill liner for the City of El 
Paso, Texas, McCombs Landfill (Landfill).  The LQCP is intended to address 3 types 
of liner construction scenarios at the Landfill.  The design structure of the liner 
system scenarios are described below. 

Scenario 1 addresses a prescriptive (i.e., current permitted) liner system, consisting of 
(in ascending order): 
 6-inch scarified and compacted subgrade; 
 6-inch compacted caliche; 
 60-mil high density polyethylene (HDPE) geomembrane liner; 
 24-inch sand protective layer; and, 
 Waste. 

Scenario 2 describes an alternative liner system to Scenario 1 to be used in instances 
where caliche is not available for cell construction or is not cost effective to obtain.  
This scenario design system consists of (in ascending order): 
 6-inch scarified and compacted subgrade; 
 Geosynthetic Clay Liner (GCL); 
 60-mil HDPE geomembrane liner; 
 24-inch sand protective layer; and, 
 Waste. 

Scenario 3 addresses a ”piggy-backed” liner system for portions of the Landfill where 
liner construction occurs over existing unlined municipal solid waste (MSW) fill 
areas.  This scenario provides for a component of geotechnical stability where the 
liner system is being constructed over waste fill areas with the potential for non-
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uniform settlement.  This design system consists of (in ascending order, beginning 
with the waste material present at the time of “piggy-back” cell construction): 
 Inert construction and demolition (C&D) waste; 
 12-inch intermediate cover; 
 36-inch compacted onsite soil; 
 6-inch bedding sand; 
 Primary uniaxial geogrid; 
 Secondary uniaxial geogrid; 
 GCL; 
 60 mil HDPE geomembrane liner; 
 24-inch sand protective layer, and; 
 Waste. 

As stated previously, Scenario 1 and Scenario 2 liner systems are presented as 
interchangeable liner design systems and the use of either liner system will be 
determined based on the availability of caliche.  Scenario 3 liner system is specific to 
the areas of the Landfill where waste material is considered in the foundation of the 
liner system for the ”piggy-back” cell development. 

The Landfill cell will be sloped to drain liquid to leachate collection trenches along 
the centerline of each cell.  The leachate collection trenches will include a perforated 
HDPE pipe backfilled with aggregate.  The leachate collection system is described 
further in Section 3J.5.1 and detailed in Appendix 3I. 

3J.2 Construction Quality Assurance Personnel 
All quality assurance personnel associated with Landfill cell construction will be 
properly trained and qualified to test and inspect the components of cell construction 
in their respective areas of expertise. 

The Construction Quality Assurance (CQA) Professional of Record (POR) will be 
responsible for all CQA activities associated with liner system construction.  The 
POR will be licensed as a Professional Engineer in Texas.  The POR will be 
experienced in geotechnical engineering and/or engineering geology with relation to 
landfill cell construction. 

The Owner’s Representative (OR) will be responsible for the implementation of field 
inspection and testing activities, under the direction of the POR.  The OR is 
responsible for the CQA monitoring and must be an engineering technician with a 
minimum of 4 years relevant experience, or an engineer or geologist with at least 1 
year of relevant experience. 
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3J.3 Site Geology 
Site geological information is described in Section 3.5 of the permit report.  The liner 
system is designed with separation distance of over 300 feet from the highest 
observed groundwater elevation at the Landfill.  Therefore, de-watering efforts or 
uplift analysis and ballast support is not required for landfill cell construction. 

3J.4 Location 
The landfill is located at 13600 McCombs Road, on the northeast side of the City of 
El Paso, Texas. 

3J.5 Leachate Collection System Design 
The leachate collection system shall be constructed according to construction 
drawings provided in Appendix 3G and consists of: 
 Collection Trenches (ascending order): 

 8-ounce geotextile filter fabric; 
 8-inch diameter HDPE leachate collection perforated and non-perforated pipes; 
 12-inch thick layer of washed aggregate (maximum of 5% of calcium carbonate 

content); 
 12-inch thick layer of pea gravel backfill (maximum of 5% of calcium 

carbonate content); and, 
 24-inch thick layer of protective sand. 

 Leachate collection sump (ascending order): 
 8-ounce geotextile filter fabric;  
 18-inch diameter HDPE leachate transfer pipe; 
 12-inch thick layer of washed aggregate (maximum of 5% of calcium carbonate 

content); 
 12-inch thick layer of pea gravel backfill (maximum of 5% of calcium 

carbonate content); and, 
 24-inch thick layer of protective sand. 

3J.6 Site Preparation and Slopes 

3J.6.1 Grading 
The cell footprint should be prepared to the required grade prior to the construction of 
the composite liner system.  All necessary grading and fill placement including side 
slopes shall be performed according to construction drawings.  Anchor trenches shall 
be built as detailed in the construction drawings. 
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3J.6.2 Slopes 
The slope of excavation faces shall be proportioned according to construction 
drawings and shall be in accordance with Occupational Safety and Health 
Administration (OSHA) excavation and trenching regulations. 

A slope stability analysis is provided in Appendix 3-G, Attachment 3.  The analysis is 
valid for the conditions and design set forth in the calculations.   

Construction slopes shall not be steeper than the final slopes.  No construction 
activities which may present concentrated loadings or stress, such as heavy equipment 
storage or soil stockpiles shall not be placed within 100 feet of slope crests unless 
additional slope stability analysis are performed. 

3J.6.3 Excavation Faces Protective Layer 
A 24-inch thick protective sand layer will be placed over the geomembrane as 
described in Section 3J.8.6.  The protective layer will also act as a drainage media, 
allowing the transport of leachate to the low-lying leachate collection sump area.  The 
intended sand to be used as protective layer will be sampled for material conformance 
as detailed in Table 3J.1.  The OR will review the analytical results to ensure 
compliance with project specifications.  The protective sand shall be placed directly 
on top of the geomembrane using a backhoe or belt conveyor.  No construction 
equipment will be allowed to operate on the geomembrane without at least 12-inches 
of soil in place over the geomembrane.  The remainder of the protective sand layer 
shall be placed using a low ground pressure dozer (see Table 3J-2).   

3J.7 Material Field and Laboratory Testing  
The OR will be responsible for the implementation of field inspection and testing 
activities.  The Contractor, with oversight by the OR, will obtain soil and 
geosynthetic samples for third-party analysis.  Laboratory and field tests are identified 
in Table 3J.1.  The table presents testing requirements for pre-construction borrow 
source acceptance, placement requirements and post-placement requirements, where 
applicable.  Additional tests may be required or recommended by the POR and/or OR 
prior to material acceptance.  Minimum passing criteria may be modified based on the 
site design considerations (i.e. available borrow source material, unforeseen site 
conditions) during the preparation of the project plans and specifications.  Other tests 
and services normally provided by inspection and testing agencies may also be 
conducted as the POR and/or OR directs.  
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Table 3J.1 
Laboratory and Field QA/QC Testing 

 Material Test Test Method Minimum Test Frequency Minimum Passing Requirements 
1. SUBGRADE (IN-

SITU SOIL) 
Prior to Grading 

 Particle Size Distribution ASTM D 422 or 
ASTM D 1140 

1 test/material type ≥ 30% passing 200 sieve;  
100% passing 1 in. screen 

 Standard Proctor Test ASTM D 698 1 test/material type N/A 
 Moisture Content ASTM D 2216 1 test/material type NA 
   In-Place   
 Field Density and Water Content 

(Nuclear Methods) 
ASTM D 6938 1/8,000 ft2 per 6 in. lift ≥95% Maximum Dry Density 

± 3% optimum moisture 
 Direct Shear (Subgrade/GCL) ASTM D 5321 1/Material Type Min 24 degrees7 
2. SOIL LINER (6 

IN. COMPACTED 
CALICHE) 

Borrow Source 
 Particle Size Distribution ASTM D 422 or 

ASTM D 1140 
1 test/material type ≥ 30% passing 200 sieve;  

100% passing 3/8 in. screen 

 Standard Proctor Test ASTM D 698 1 test/material type N/A 
 Moisture Content ASTM D 2216 1 test/material type NA 
 Permeability TAC Designated 

Methodology1 
1 test/material type ≤ 1x10-7 cm/sec 

 Plasticity Index ASTM D 4318 1 test/material type ≥ 15 
 Liquid Limit ASTM D 4318 1 test/material type ≥ 30 
 In-Place  
 Field Density and Water Content 

(Nuclear Methods) 
ASTM D 6938 1/8,000 ft2 per 6 in. lift 

Min 3 tests per 6 in. lift 
≥95% Maximum Dry Density 
± 2% optimum moisture 

 Particle Size Distribution ASTM D 422 or 
ASTM D 1140 

1/100,000 ft2 per 6 in. lift ≥ 30% passing 200 sieve;  
100% passing 3/8 in. screen 

 Plasticity Index ASTM D 4318 1/100,000 ft2 per 6 in. lift ≥ 15 
 Liquid Limit ASTM D 4318 1/100,000 ft2 per 6 in. lift ≥ 30 
 Permeability TAC Designated 

Methodology1 
1/100,000 ft2 per 6 in. lift ≤ 1x10-7 cm/sec 
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Table 3J.1 
Laboratory and Field QA/QC Testing 

 Material Test Test Method Minimum Test Frequency Minimum Passing Requirements 
3. GEOSYNTHETIC 

CLAY LINER 
Material Conformance 

 Bentonite Swell Index2 ASTM D 5890 1 test/50 tons material ≥ 24 mL/ 2g  
 Fluid Loss2 ASTM D 5891 1 test/50 tons material ≥ 18 mL  
 Bentonite Mass/Area3 ASTM D 5993 1 test/40,000 ft2 0.75 lbs./ ft2 
 GCL Grab Strength4 ASTM D 4632 1 test/200,000 ft2 90 lbs. 
 GCL Peel Strength ASTM D 4632 1 test/40,000 ft2 15 lbs. 
 GCL Index Flux5  ASTM D 5887 Weekly 1x10-8 m3/m2/sec 
 GCL Permeability5 ASTM D 5084 Weekly ≤ 5x10-9 cm/sec 
 GCL Hydrated Internal Shear 

Strength6 
ASTM D 5321 Periodic 500 lbs./ft2 

  Direct Shear 
(GCL/Geomembrane) 

ASTM D 5321 1/Material Type Min 24 degrees7 

4. BUFFER SAND Borrow Source 
 Particle Size Distribution ASTM D 422 1 test/5,000 yd3 ≤  5% by weight passing through #200 sieve; 

100% by weight passing through 3/8” sieve 
 Soil Classification ASTM D 2487 1 test/2,000 yd3 SC, SM, SW-SM, SW-SC, SP-SM, SP-SC; 

Uniformity coefficient <6 
 Permeability ASTM D 2434 1 test/2,000 yd3 ≥ 1x10-3 cm/sec 
 During Placement 
 Permeability ASTM D 2434 1 test/acre ≥ 1x10-3 cm/sec 
5. UNIAXIAL 

GEOGRID 
Material Conformance 

 Mass/Unit Area ASTM D 5261 MARV based on 95% confidence level. ≥ 11 oz/yd3 
 Aperture Size ASTM D 1777 MARV based on 95% confidence level. ≥ 0.8 x 1.2 in. 
  % Open Area CW022125 MARV based on 95% confidence level. ≥ 70% 
  Ultimate Wide Width Tensile 

Strength 
ASTM D 6637 MARV based on 95% confidence level. ≥ 5,480 lbs./ft 

  Elongation at Break ASTM D 6637 MARV based on 95% confidence level. 4 to 6% 
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Table 3J.1 
Laboratory and Field QA/QC Testing 

 Material Test Test Method Minimum Test Frequency Minimum Passing Requirements 
5. UNIAXIAL 

GEOGRID 
100 Year Creep Limited Strength 
at 2% Strain  

ASTM D 6992 MARV based on 95% confidence level. 1,150 lbs./ft 

  100 Year Creep Limited Strength 
at 5% Strain 

ASTM D 6992 MARV based on 95% confidence level. 3,616 lbs./ft 

  Allowable Design Strength at 5% GRI GG4 MARV based on 95% confidence level. 3,389 lbs./ft 
  pH Resistance Range ASTM D 5819 MARV based on 95% confidence level. 2 to 13 
6. GEOMEMBRANE 

(60 MIL HDPE 
TEXTURED) 

Material Conformance  
 Sheet Thickness ASTM D 5994 1/50,000 ft2 and every resin lot 60 mil ± 10% 
 Specific Gravity ASTM D 1505 1/100,000 ft2 and every resin lot 0.935 to 0.95 g/cm3 
 Asperity Height ASTM D 7466 1/100,000 ft2 and every resin lot 10 mil 
 Tensile Strength Yield ASTM D 6693 1/100,000 ft2 and every resin lot ≥ 126 lbs./in 
 Tensile Strength Break ASTM D 6693 1/100,000 ft2 and every resin lot ≥ 90 lbs./in 
 Elongation at Break ASTM D 6693 1/100,000 ft2 and every resin lot ≥ 100% 
 Elongation at Yield ASTM D 6693 1/100,000 ft2 and every resin lot ≥ 12% 
 Carbon Black Content ASTM D 1603 or 4218 1/100,000 ft2 and every resin lot 2.0 to 3.0% 
 Carbon Black Dispersion ASTM D 5596 1/100,000 ft2 and every resin lot 9 as Category 1 or 2, 1 as Category 3 
 Tear Resistance ASTM D 1004 1/100,000 ft2 and every resin lot Min. 42 lbs.. 
 Puncture Resistance ASTM D 4833 1/100,000 ft2 and every resin lot Min. 90 lbs.. 
 Direct Shear  

(HDPE/Protective Sand) 
ASTM D 5321 1/Material Type Min 24 degrees7 

 Seam 
 Shear Strength ASTM D 4437 1/500 feet of seam length ≥ 120 lbs./in 8 
 Peel Strength ASTM D 4437 1/500 feet of seam length ≥ 78 lbs./in (extrusion method) or 91 

lbs./in (wedge method)  9 

 As-Built Integrity 
 Electric Conductance ASTM D 6747 Geomembrane Area N/A 
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Table 3J.1 
Laboratory and Field QA/QC Testing 

 Material Test Test Method Minimum Test Frequency Minimum Passing Requirements 
7. PROTECTIVE 

SAND LAYER 
Borrow Source 

 Particle Size Distribution ASTM D 422 1 test/5,000 yd3 ≤  5% by weight passing through #200 sieve; 
100% by weight passing through 3/8” sieve 

 Soil Classification ASTM D 2487 1 test/2,000 yd3 SC, SM, SW-SM, SW-SC, SP-SM, SP-SC; 
Uniformity coefficient <6 

 Permeability ASTM D 2434 1 test/2,000 yd3 ≥ 1x10-3 cm/sec 
 During Placement 
 Permeability ASTM D 2434 1 test/acre ≥ 1x10-3 cm/sec 
8. LEACHATE 

COLLECTION 
SYSTEM 
WASHED 
AGGREGATE 

Borrow Source 
 Particle Size Distribution ASTM D 422 1 test/source 100% passing 1½ in.; 0% passing ¾ in. 

Uniformity Coefficient ≤4 
 Soil Classification ASTM D 2487 1 test/source GW, GP 
 Carbonate Content JLT-S-105-e9 or 

ASTM D 304210 
1 test/source ≤  5% 

   During Placement  
 Particle Size Distribution ASTM D 422 1 test/3,000 yd3 100% passing 1½ in.; 0% passing ¾ in. 
 Carbonate Content JLT-S-105-e9 or 

ASTM D 304210 
1 test/3,000 yd3 ≤  5% 

9. LEACHATE 
COLLECTION 
SYSTEM 
WASHED PEA 
GRAVEL 

Borrow Source 
 Particle Size Distribution ASTM D 422 1 test/source Filter Criteria11 
 Soil Classification ASTM D 2487 1 test/source GW, GP 
 Carbonate Content JLT-S-105-e9 or 

ASTM D 304210 
1 test/source ≤  5% 

   During Placement  
 Particle Size Distribution ASTM D 422 1 test/3,000 yd3 Filter Criteria11 
 Carbonate Content JLT-S-105-e9 or 

ASTM D 304210 
1 test/3,000 yd3 ≤  5% 



Appendix 3J –  Liner Quality Control Plan  30 TAC §330.63(d)(4)(G), §330.331, §330.335, §330.337, §330.339, §330.341 
 

11/02/12 SAIC   3J-9 

Table 3J.1 
Laboratory and Field QA/QC Testing 

 Material Test Test Method Minimum Test Frequency Minimum Passing Requirements 

Notes:  
N/A – Not Applicable 
MARV – Minimum Average Roll Value 
1 Permeability testing methodology described in 30 TAC §330.339 (c)(4)(A). 
2 Bentonite property tests performed at processing facility before shipment to GCL production facilities. 
3 Bentonite mass/area reported at 0% moisture content. 
4 All tensile testing shall be performed in the machine direction, with results as minimum average roll values unless otherwise indicated. 
5 Index flux and permeability testing with desired distilled/de-ionized water at 80 lb/in2 (551 kPa) tailwater pressure. 
6 Peak value measured at 200 lb/ft2 (30 kPa) normal stress. 
7 Interface friction angles shall be tested between the Subgrade/GCL, GCL/Geomembrane, and Geomembrane/Protective Sand to comply with calculations in Appendix 3G, 
Attachment 3. 
8 Four of 5 tests from each sample must have a shear strength no less than 95% of the minimum yield sheet strength, with the minimum acceptable shear strength no less than 
120 lb/in, regardless of seaming method. 
9 For seams performed using hot wedge methods, 4 of 5 tests from each sample must have a peel strength no less than 62% of the minimum yield sheet strength, with the 
minimum acceptable peel strength of no less than 91 lb/in.  For seams performed using extrusion fillet methods, 4 of 5 tests from each sample must have a peel strength of no less 
than 72% of the minimum yield sheet strength, with the minimum acceptable peel strength no less than 78 lb/in. 
10The ASTM D 3042 test shall use a HCL solution having a pH of no more than 5. 
11The pea gravel will act as a filter medium between the protective sand layer and the aggregate.  Based on the gradation results of the 3 drainage material, the following criteria 
shall be met between all layers: 

1. Criterion 1: D15 (lower)/D85 (upper) <4 to 5 
2. Criterion  2: D15 (lower)/D15 (upper) <20 
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3J.8 Material Placement 

3J.8.1 Subgrade 
To prepare the subgrade for cell construction, the area will initially be proof-rolled 
with heavy, rubber-tired construction equipment to detect “soft” areas or otherwise 
unsuitable issues for cell liner construction.  Soft areas will be excavated and replaced 
with suitable onsite general fill material and re-compacted.  Debris, including roots 
and stumps will be removed from the construction area.  

The upper 6-inches of the subgrade will be scarified and roughened.  Water will be 
added as necessary to provide a suitable firm subgrade so that optimum compaction 
density of not less than 95% of maximum density as determined by the standard 
proctor compaction test (ASTM D 698) is attained.  The moisture content of the 
materials shall be uniform and within plus or minus 3% of optimum value as 
determined by ASTM D 2216.  Required laboratory and field QA/QC tests, collection 
frequency and passing requirements are presented above in Table 3J.1.  In place 
density and moisture testing will be conducted as described below in Section 3J.8.2. 

The OR will observe the subgrade preparation to ensure suitability for cell liner 
construction.  The OR will verify the thickness of the subgrade through visual 
confirmation that the scarified and compacted in-situ soil is a minimum of 6-inches 
thick.  Prior to the placement of the caliche (if used for the cell construction), the top 
of the finished subgrade will be surveyed for topographic elevations at a minimum rate 
of one survey point per 5,000 square feet of cell liner limits.   

3J.8.2 Prescriptive Primary Liner – Caliche 
Once the finished, compacted subgrade is confirmed to adhere with material 
specifications and is surveyed, caliche material shall be placed in one lift not to exceed 
8-inches in loose depth and then compacted to the required density of not less than 
95% of maximum density as determined by the Standard Proctor Compaction Test 
(ASTM D 698).  The moisture content of the materials shall be uniform and within 2% 
of optimum value as determined by ASTM D 2216.  Required laboratory and field 
QA/QC tests, collection frequency and passing requirements are presented above in 
Table 3J.1.  Modeling of the alternative caliche (prescriptive) liner is provided in 
Appendix 3I, Attachment 2. 

Compaction of the subgrade and the 6-inch caliche shall be performed with a pad-
footed or prong-footed roller only.  The soil liner shall not be compacted with a 
bulldozer, rubber-tired roller, flat-wheel roller, scraper or any tracked equipment 
unless it is used to pull a footed roller.   

Determination of density and water content in the field shall be in accordance with the 
requirements of ASTM D 6938 (nuclear methods).  Control of the soil placement shall 
consist of field inspection and testing to determine that the subgrade and the 6-inch 
caliche liner has been compacted to the required density and at the proper moisture 
content.  Should any portion of a lift not conform to the density and moisture 
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requirement, the lift shall be scarified, moisture conditioned as necessary, and re-
compacted until the required density and moisture content are obtained.  

Rocks and caliche clods greater than 1-inch in diameter shall total no more than 10% 
by weight.  The caliche surface shall contain no material larger than 3/8-inches in 
diameter.  The constructed subgrade and caliche shall be “stair-stepped” into an 
underlying formation of sufficient strength to ensure stability of the constructed liner 
system.  The surface of each of the steps in the “old” liner shall be scarified to 
maximize bonding between the “old” and “new” liner material.  See Figure 3J-1 for 
depiction of the “stair-stepped” construction method.  It should be noted that for the 6-
inch caliche layer, there will only be one “stair-step”. 

 
Figure 3J-1: Tie-in of Soil Liner System (Typical) 

Source of Figure: Figure 2.2, Quality Assurance and Quality Control for Waste Containment 
Facilities, EPA Technical Guidance Document 600/R-93/182, September 1993, p. 22 

The completed compacted caliche soil liner must be protected against material drying, 
desiccation, rutting, erosion and ponding water.  Any areas of noted damage shall be 
re-worked, re-compacted and re-tested. 

The thickness of the in-place caliche will be verified by standard survey methods, 
using the same grid pattern and frequency (1 survey point per 5,000 square feet of cell 
liner limits) as the subgrade survey to verify that a finished, compacted thickness of at 
least 6-inches of caliche are in place.   

The surface of a constructed soil liner should be covered or otherwise protected within 
a period of six months to mitigate the effects of dessication, surface erosion, and 
rutting due to traffic.  Liner surfaces not covered within six months shall be checked 
by the POR and/or OR, who shall then submit a letter report on the findings to the 
TCEQ.  Required repairs shall be performed promptly.  A new SLER shall be 
submitted on the new construction for all liners that need repair due to damage. 

3J.8.3 Alternative Primary Liner – GCL 
In instances where caliche material is not available (or not cost effective to obtain) for 
Landfill cell construction, GCL may be used.  GCL is a manufactured hydraulic 
barrier consisting of clay bonded to layers of geosynthetics.  The GCL shall be 
reinforced with a layer of sodium bentonite between a woven and a non-woven 
geotextile that are needle-punched together.  Modeling of the alternative liner 
compared to the prescriptive liner utilizing the HELP model is provided in Appendix 
3I, Attachment 1.  Additionally, modeling of leachate migration using the Multimedia 
Exposure Assessment (Multimed) Model is provided in Appendix 3J, Attachment 1.   

Quality control certificates shall be submitted by the GCL manufacturer and include: 
certificates of analysis for bentonite clay used in GCL production demonstrating 
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compliance with the parameters swell index and fluid loss, and manufacturer’s test 
data for finished GCL products of bentonite/mass area, GCL tensile strength, GCL 
peel strength, GCL index flux, permeability, and hydrated internal shear strength data 
demonstrating compliance with these specifications. 

Handling of GCL rolls should be done to minimize potential damage.  Procedures 
detailed in ASTM D-4873 (02), “Standard Guide for Identification, Storage and 
Handling of Geosynthetic Rolls and Samples” should be followed as applicable.  Each 
roll shall be inspected during unloading to identify damage.  Damaged rolls shall be 
set aside for further inspection.  The GCL shall be stored in a level, dry and well-
drained storage area, and shall be covered and protected from ultraviolet 
photodegradation and precipitation.  Care will be taken during GCL roll loading and 
unloading so that not damage occurs to the GCL, its core or its protective wrapping.  If 
any protective wrapping is damaged or stripped off the rolls, the wrapping will be 
repaired immediately or the roll moved to an enclosed facility until it may be repaired.  
If any of the clay material is found to be lost during transportation or handling, the 
outer layers of the GCL should be discarded until undamaged product is found.  The 
reminder of the GCL roll will be re-wrapped in accordance with the manufacturer’s 
instructions.   

The GCL material physical property specifications are detailed Table 3J.1. 

The minimum acceptable dimensions of full-size GCL panels shall be 150 feet in 
length and 15 feet in width.  Short rolls (those manufactured to a length greater than 
70 feet but less than a full-length roll) may be supplied at a rate no greater than 3 per 
truckload or 3 rolls every 36,000 square feet of GCL, whichever is less.  A 6-inch 
overlap guideline shall be imprinted on both edges of the upper geotextile component 
of the GCL as a means for providing quality assurance of overlap dimension.  

Installation shall not begin until the base has been properly prepared.  The surface 
shall be maintained in a firm, clean, dry and smooth condition during liner installation.  
The GCL shall be oriented and installed with the non-woven side facing up.  The 
panels shall lie flat on the underlying surface, with no wrinkles or folds, especially at 
the exposed edges of the panels.  Equipment that could damage the GCL shall not be 
allowed to travel directly on the GCL, and the cover material (geomembrane) shall be 
placed immediately over the bentonite GCL. 

As the GCL is installed, all overlapping panels shall be inspected to ensure that a 
minimum of 6-inch overlap exists.  For any overlapping panels that are parallel to the 
slope, the upslope panel shall “single” over the downslope panel with a minimum of 
24-inches of overlap.  In addition, the GCL shall be inspected for any tears or 
punctures and repaired or replaced as deemed necessary by the POR. 

3J.8.4 Geogrid and Bedding Sand 
Scenario 3 described in Section 3J.1 includes 2 layers of uniaxial geogrid.  Geogrids 
are reinforcement geosynthetics formed by adjoining longitudinal and transverse ribs.  
The geogrid layers are installed in areas of “piggy-back” Landfill development and 
underlie the GCL layer.  A layer of free-draining bedding sand (buffer sand) no less 
than 6-inches thick will be placed between 36-inch compacted onsite soil and the 
primary uniaxial geogrid.  The buffer sand will meet the specifications included in 
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Table 3J.1.  The buffer sand will be smooth-rolled and free of any rocks, debris or 
organic matter. 

The OR will inspect the delivered geogrid to verify it is the proper and intended 
material.  The OR will verify the geogrid identification labels and coding and inspect 
the rib joining, thickness and aperture size.  If the geogrid has a primary strength 
direction, it must be indicated on the material. 

The geogrid shall have a minimum tensile strength of 3,500 pounds per foot at an 
allowable stress of 5% or less over 50 years.  Material conformance specifications are 
included in Table 3J.1.  The geogrid installation contractor will demonstrate 
experience of at least 3 projects of similar construction and scope.  The geogrid will be 
stored, handled and installed as specified in the manufacturer’s recommendations and 
current industry standards.  At a minimum, the geogrid installation requirements will 
include: 

 Deployment will occur from the top of the slope downward, so that the geogrid is 
taut before the GCL is placed. 

 Reinforcement shall be placed side by side with no overlap.   

 The geogrid will end in an anchor trench as shown on Drawing P3-29. 

 The roll ends will be connected with Bodkin connection only.   

 The geogrid material shall be restrained from moving out of alignment during and 
after placement.  Alignment shall be maintained by securing each reinforcement 
strip to the ground with stakes or anchoring by hand placing a small quantity of fill 
on top of the reinforcement prior to placement of the GCL.   

 The reinforcement strips shall be pulled taut to remove slack.  Stakes should be 
driven through the reinforcement apertures, or fill should be placed on top of the 
strips.   

 The construction schedule shall allow only the amount of geogrid needed to 
complete immediately pending work in order to minimize unnecessary exposure to 
reinforcement.   

 Overlying GCL placement shall proceed from the bottom of the slope upward.  

 Construction equipment will not be permitted to drive directly over the geogrid. 

 Geogrid roll connections on the side slopes shall be avoided.  Connections will be 
located as close to the bottom of the slope as possible.   

The OR will also oversee the installation of the geogrid and approve connection 
methods.  If additional conformance testing is required, the OR will oversee sample 
collection, frequency and testing methodology. 

3J.8.5 Secondary Liner – 60 mil HDPE Geomembrane 
The composite liner system consists of a primary (caliche or alternative GCL) liner 
and the overlying secondary liner, which will consist of a 60-mil HDPE 
geomembrane.  The geomembrane will be textured on both sides to ensure structural 
stability.  The POR and/or OR will provide continuous construction oversight during 
the deployment of the geomembrane and will directly oversee testing of trial welds, 
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seams and repairs.  Documentation retained during the installation of the 
geomembrane will be used in preparation of the soil and geomembrane liner 
evaluation report (SLER and GLER). 

Material conformance documentation will be provided by the contractor or the 
contractor’s selected geomembrane manufacturer to the POR prior to material delivery 
to the site.  Documentation provided will be reviewed by the POR to ensure the 
proposed material meets the properties specified in Table 3J.1, along with any other 
material requirements listed in the construction project specifications.  Once the 
intended geomembrane material is approved for use by the POR for the construction 
project, the geomembrane may be shipped to the construction site.   

The geomembrane rolls shipped to the site will be handled, transported and stored in 
accordance with the geomembrane manufacturer’s recommendations, standard 
industry practices and as designated in the construction project specifications.  Each 
roll will be identified with the manufacturer’s name, product identification, thickness, 
roll number, roll dimensions and the date manufactured.   The POR or OR will inspect 
the delivered rolls and will be provided with a roll inventory from the contractor.  The 
POR or OR will verify the geomembrane rolls are stored and handled in accordance 
with the manufacturer’s recommendations and observe that: 

 Designated equipment used to unload and store the rolls do not have the potential 
to damage the liner material. 

 The rolls are stored in a suitable location and not stacked more than 5 rolls high. 

 The rolls are protected from potential puncture, dirt, grease, water accumulation, 
moisture and excessive heat. 

The contractor will submit the qualifications of their selected geomembrane installer 
to the POR for approval.  Geomembrane installation contractor qualifications will be 
described in the construction project specifications.  At a minimum, these 
qualifications shall include: 

 Sufficient production capacity and qualified personnel to meet the demands of the 
work. 

 Approval or licensing of the geomembrane installer by the geomembrane 
manufacturer. 

 Proven qualification by personnel performing the seaming operation by 
successfully passing seaming tests. 

 A minimum of 1 million square feet of experience seaming geomembrane using 
the same type of seaming apparatus to be used for this work by the “Master 
Seamer”. 

Once approved, and prior to the geomembrane deployment, a meeting will be held at 
the construction site with a minimum of the POR and/or OR, the contractor and the 
approved geomembrane installer in attendance.  Installation methods, testing 
frequency, nonconformance procedures, deployment layout, schedule and personnel 
contact information will be discussed, at a minimum.  Prior to geomembrane 
deployment, the geomembrane installer will inspect the prepared surface to ensure it is 
suitable for liner installation, and will certify it in a subgrade acceptance form.  If 



Appendix 3J –  Liner Quality Control Plan  
 30 TAC §330.63(d)(4)(G), §330.331, §330.335, §330.337, §330.339, §330.341 

11/02/12 SAIC   3J-15 

caliche is used as the primary liner, it should be smooth drum rolled, free of 
irregularities, ruts, soft areas, loose soil, stones, protrusions or any objects that could 
damage the geomembrane.  If GLC is used as the primary liner, the material integrity 
will be inspected, and the surface should be clean, and kept free of irregularities or any 
debris or wind-blown material. 

The POR or OR will observe geomembrane deployment procedures and facilitate 
sample collection and testing.  Geomembrane rolls shall be deployed by equipment 
that will unroll the geomembrane without damaging, crimping or stretching the 
material and that will not damage the underlying material.  The geomembrane will not 
be installed on frozen subgrade.  If GCL is used in the composite liner design, 
deployment equipment will not be permitted to ride directly over the GCL.  If the 
geomembrane panel must be adjusted once placed upon the GCL, the panel must be 
moved by hand or using a small pneumatic, tired lifting unit.  Tire inflation pressure 
should be limited to 40 kPa (6 psi) or less over the GCL.  If there are any folds, 
wrinkles or other undulations in the GCL, they will be removed prior to placement of 
the geomembrane. 

The POR and/or OR will remain onsite during geomembrane installation.  The panels 
will each be uniquely identified and the location of each panel recorded on a drawing.  
All panels must be anchored with sufficient ballast to prevent wind uplift.  Restrictions 
will be placed on the liner installation personnel to minimize the potential for damage 
to the liner, such as smoking or wearing damaging shoes.  No more panels will be 
deployed than can be seamed on the same day. 

During geomembrane deployment, the POR and/or OR will: 

 Observe handling, storage, and installation procedures used for geomembrane liner 
to verify conformance with manufacturer’s instructions and construction 
specifications. 

 Verify that equipment used in geomembrane installation and testing is operating 
properly. 

 Verify that installer is performing trial seaming and field testing at the required 
frequencies. 

 Inspect geomembrane during placement for defects and damage.  Notify the 
contractor for repairs.   

 Observation to ensure the unrolled geomembrane has adequate and appropriate 
ballast to prevent uplift from the wind without causing damage to the 
geomembrane. 

 Observation of the weather conditions (i.e., temperature, humidity, precipitation 
and wind) to ensure they are acceptable for geomembrane placement and seaming. 

 Inspect to ensure the leading edge excavation of the anchor trench excavation is 
rounded and the dimensions are as specified. 

 Inspect to verify proper slack is incorporated into liner sheet installation to 
accommodate effects from temperature changes. 

 Document the construction using field notes and photographs. 
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 Verify that the installer is documenting all necessary information.  Make periodic 
reviews of installer’s documentation. 

 Locate, identify, and send seam and material samples to the testing agency for 
specified tests listed in Table 3J.1. 

 Oversee field testing to verify proper procedures and quality construction.  Testing 
frequencies are included in Table 3J.1. 

 Review test results from laboratory and field tests.  Passing criteria for laboratory 
and field tests are presented in Table 3J.1. 

Panels that are not deployed in accordance with manufacturer’s recommendations, 
standard industry practices and/or as specified in this LQCP or in the construction 
project specifications shall be marked by the OR and be repaired or be removed and 
replaced by the installer. 

The QA/QC program for geomembrane seaming includes preparing trial seams prior 
to seaming each day as well as throughout the day, inspection and testing of field 
seams, and repairing seams that fail testing criteria.   

Trial seams should be performed daily for each welding machine: before the day's 
field seaming begins, and once every 4 hours (a minimum of twice per day).  Trial 
seam welds will be inspected by liner manufacturer's site personnel to allow for 
determination of the optimum welding process parameters based on the prevailing 
ambient conditions.  Trial welds should be at least 5 feet long, and 1½-feet wide.  
Each trial weld should be marked with the date, time, ambient temperature, number of 
seaming unit, name of seamer, pass or fail designation, and peel and sheer strength 
values.  The peel and sheer strength values are to be determined using the installer's 
supplied digital electronically operated tensiometer testing device operated by the 
installer's personnel and monitored by the POR and/or OR.  Three peel tests will be 
performed on each trial seam weld and recorded on the trial seam.  The results will be 
documented and filed on the report forms, and each trial seam will be stored onsite 
until the GLER is approved by the TCEQ. 

The entire length of each field seam weld will be visually inspected immediately after 
production by the OR and the installer's representative.  In addition, the entire length 
of each seam weld will be nondestructively tested and certified for continuity and 
water-tightness in the presence of the OR using air pressure or other appropriate 
methods.  The results will be recorded daily on a Seam Testing Information form. 

Destructive seam testing may be performed per the construction project specification.  
The destructive test samples should be cut at least 3 feet in length and 1½-feet wide to 
provide 3 relatively equal samples: 1 for the independent laboratory to test in peel and 
shear; 1 for the installer to check in the field; and 1 for an archive sample.  The seam 
should be field tested in peel at the time the sample is taken. 

If the field test fails, the seam can either be reconstructed between the failed field test 
location and any previous passed seam location, or the installer can move to either side 
of the failed seam location (10-foot minimum), and take another sample for field 
testing.  If the sample passes the field test, a destructive sample is taken from that 
location and sent for laboratory tests.  If the laboratory sample passes the test, the 
seam is reconstructed between the 2 passing tests.  If the laboratory tests fail, the 
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process is repeated until both the field and laboratory samples pass the tests at a 
location.  The seam is then reconstructed in this zone between 2 passed test 
reconstructed seams.  All acceptable seams must be bound by 2 passed tests. 

Any samples or in-place destructive testing of geomembrane will require that the area 
affected be repaired or replaced with material of equal or better quality.  Such repair or 
replacement is subject to the same nondestructive testing as other geomembrane liner 
seams.   

To meet the seaming requirement discussed above, field testing and inspection of 
geomembrane seaming will include: 

 Observation to ensure the seaming materials and equipment are as specified. 

 Observation to ensure a firm foundation is available for seaming. 

 Observation to ensure the start-up seams prepared by the installer and their testing 
meet the requirements of the specifications prior to actual seaming. 

 Observation to ensure the geomembrane is free from dirt, dust, and moisture. 

 Inspection to ensure the overlap of the sheets composing the seam is in conformance 
with specifications. 

 Measurement of the curing time between seaming and seam testing to ensure that it is 
as specified (when applicable). 

 Observation to ensure that all seams are free from visible discontinuities in the seam 
or any other noticeable defects.  Defective areas shall be marked on the liner and on 
the construction inspection form.  All defective areas are required to be repaired in 
accordance with the specifications. 

 Observation of air pressure or other appropriate methods of nondestructively testing 
field seams to ensure the testing is completed as specified. 

 Observation of destructive test sampling to ensure samples are taken at the location 
and frequency specified. 

 Observation of the repair and retesting of seams at failure points in accordance with 
the specifications to ensure the repaired seams meet the criteria specified. 

 Walk-through inspection of the liner after placement of the geomembrane to ensure 
that equipment or personnel have not damaged the geomembrane during the seaming 
process. 

 Completion of applicable inspection forms. 

Repairs, installation and/or material defects in seams, failing destructive and/or non-
destructive tests and destructive test sample locations shall be repaired by 1 of the 
following acceptable repair techniques: 

 Patches – used to repair large holes, tears, defects and destructive test locations. 

 Extrusion – used to repair small holes, tears, defects, holes from non-destructive tests 
and seam defects less than ½-inch in length or diameter. 

 Capping – used to repair failed seams or seams where non-destructive testing can be 
performed. 
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Repairs will be performed in accordance with standard industry practices and will be 
inspected and logged by the OR.  The surface of the repair area will be clean and dry.  
Patching material will be extended at least 6-inches beyond the defect area and, with 
beveled edges prior to extrusion welding.   

Once the geomembrane has been inspected and deemed acceptable by the POR and/or 
OR, the top of the geomembrane liner will be surveyed using the same grid pattern and 
frequency (one survey point per 5,000 square feet of cell liner limits) as the subgrade 
if the GCL was used as the primary liner.   

The geomembrane will be tested for potential holes and liner defects again after the 
protective sand layer has been placed over the geomembrane.  The leak location 
detection testing will be performed in accordance with ASTM D 6747.  

3J.8.6 Protective Sand Layer 
A 24-inch thick protective sand layer will be placed over the geomembrane.  The 
protective layer will also act as drainage media, allowing the transport of leachate to 
the low-lying leachate collection sump area.  The intended sand to be used as 
protective layer will be sampled for material conformance as detailed in Table 3J.1.  
The OR will review the analytical results to ensure compliance with project 
specifications.  The protective sand shall be placed directly on top of the 
geomembrane using a backhoe or belt conveyor.  No construction equipment shall be 
allowed to operate on the geomembrane without a minimum thickness of 12-inches of 
sand in place over the geomembrane.  The protective sand layer shall be placed using 
a low ground pressure dozer in accordance with the requirements in Table 3J-2. 

Table 3J-2 
Construction Equipment Requirements 

Maximum Allowable Equipment 
Ground Pressure (psi) 

Thickness of Overlying 
Compacted Fill (ft) 

< 4 1.0 
< 8 1.5 
<16 2.0 
>16 3.0 

 

The OR will observe protective sand layer placement and document construction 
activities using field notes, surveys and photographs.  The OR will observe material 
placement process to ensure the Contractor’s equipment does not damage the 
geomembrane and that the minimum thickness of sand over the geomembrane is as 
specified for the type of equipment in use.  The protective sand shall be placed from the 
haul road and spread in a manner to minimize wrinkles and stress in the underlying 
geosynthetics.  The protective sand will be placed from the cell bottom to the top along 
the sideslopes.   Any geosynthetic material that has been damaged by the installation of 
the protective sand layer must be repaired and re-tested using methods described in 
Section 3J.8.5. 
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The POR and/or OR will review the in-place laboratory testing results to ensure 
permeability specifications are attained. 

Thickness verification of the protective sand layer shall be determined by standard 
survey methods.  The base measurement will be either the top of the geomembrane (if 
GCL is used for the primary liner) or the top of the finished caliche.  A survey of the top 
of the finished protective sand layer will be performed using the same grid pattern of one 
measurement per 5,000 square feet of lined area. 

3J.8.7 Leachate Collection  
The leachate collection trench design is described in Appendix 3I.  An 8-ounce woven 
geotextile cushion will be placed along the leachate collection trench, on top of the 
HDPE geomembrane to protect the geomembrane from the overlying leachate 
collection pipe and drainage aggregate.  The POR and/or OR will review the 
contractor material submittal to ensure the product is suitable for geomembrane 
protection.  The leachate collection pipe will be overlain by 12-inches of washed 
aggregate.  An additional 12-inches of washed pea gravel will be placed over the 
aggregate to act as a filter medium between the protective sand layer and the 
aggregate.  The washed aggregate and pea gravel will meet the material specifications 
listed in Table 3J.1.  The POR and/or OR will review the laboratory analytical data to 
ensure the intended aggregate and pea gravel are in conformance with the material 
specifications.  Additional inspection activities that will be performed by the POR 
and/or OR for the leachate collection aggregate and pea gravel include: 

 Field observation to ensure the geotextile cushion material is placed through the 
entire extent of the leachate collection trench, and the material used is the type and 
thickness specified. 

 Field observation to ensure the filter material is of the type and gradation specified. 

 Field observation to ensure the filter material placement follows the specified 
installation procedures, including the minimum thickness requirements. 

The protective sand layer survey data will be used to verify that 2-feet total of aggregate 
and pea gravel have been placed over the leachate collection trench, along with field 
verification that each layer of filter material is 1-foot thick. 

The leachate collection pipe shall be placed as shown on the design drawings.  The 
pipe shall be joined in accordance with manufacturer and project construction 
specifications. 

Construction equipment shall not be allowed to travel directly over the leachate 
collection pipes until adequate cover has been placed (see Table 3J-2).     

The POR and/or OR will review material data sheets to ensure the intended pipe meets 
construction specifications.  During the installation of the pipe, the POR and/or OR 
will: 

 Inspect the condition of the pipes and note any defects.  Any identified defective pipe 
must be replaced. 

 Observe that construction equipment is operated in a manner to prevent damage to 
the pipe. 
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 Inspect the pipe perforations and pipe orientation to verify they are placed as detailed 
in the construction specifications. 

 Observe that the pipes and fittings are joined in accordance with manufacturer and 
construction project specifications. 

 Observe that the pipe is handled and placed in a manner to prevent materials (rocks, 
debris, vegetation, etc.) from entering the pipe.   

3J.8.8 Reports 
Three copies of prepared construction documentation reports will be submitted to the 
TCEQ Municipal Solid Waste Division (MSWD).  The evaluated construction project 
will not be used for waste disposal until TCEQ approval is received.  It is expected 
that TCEQ may respond to the permittee either verbally or by writing within 14 days 
from the date of submittal listed on the SLER and GLER.  If no response is received 
within 14 days of the SLER and GLER submittal, the report shall be considered 
accepted and the permittee will begin waste disposal. 

Each report will be signed and, where necessary, sealed by the individual performing 
the evaluation and countersigned by the permittee or authorized representative. 

Permanent markers will be installed during the cell construction to identify the extent 
of permissible waste limits.  Once the cell is approved for use, initial waste placement 
will proceed as detailed in Section 4.9.9.   

Preparation and submission of the SLER and GLER shall be in accordance with 
TCEQ MSWD and will include necessary field reports, laboratory analytical reports 
and surveys to document the construction methods and test procedures are consistent 
with this LQCP, TCEQ rules and construction project specifications.  At a minimum, 
the SLER and GLER shall contain the following: 

 A schedule and summary of construction activities; 

 A summary of all laboratory analytical and field test results; 

 Observe that construction equipment is operated in a manner to prevent damage to 
the pipe; 

 Location of field samples and test results; 

 Statement of compliance with the LQCP and/or description of deviations from the 
LQCP and/or project construction specifications; 

 Record drawings; 

 Detailed description of temporary dewatering activities as necessary; and, 

 Seal and signature of POR and, if applicable, OR, in accordance with the Texas 
Engineering Practice Act. 

Any deviations from this LQCP shall receive prior written approval from the 
executive director. 



  

Appendix 3J – Attachment 1 
Multimed Modeling Results 

  



Revised 11/02/12, Revision 1  

Appendix 3J, Attachment 1 
MultiMed Groundwater Fate and Transport Model for 

Alternative Landfill Liner Design 

Introduction  
SAIC, on behalf of the City of El Paso, Texas has prepared a permit amendment for 
the vertical expansion of the McCombs Landfill.  This vertical expansion within the 
currently permitted landfill footprint will increase the ultimate waste disposal capacity 
of the Landfill.  In addition to the permit amendment for a vertical expansion, SAIC is 
proposing an alternative liner design utilizing a geocomposite liner (GCL) liner 
system.  The Multimedia Exposure Assessment (MultiMed) model was completed as 
part of the alternative liner design to evaluate the potential impacts to groundwater 
associated with the landfill development and the alternative liner design and to ensure 
compliance with the contituents listed within Table 1 of 30 TAC §330.331.   

Landfill Liner 
The McCombs Landfill currently uses an alternative liner design that was approved on 
July 10, 1995. The approved alternate liner consists of (from bottom to top), 6-inches 
of compacted subgrade, 6-inches of caliche, 60-mil high density polyethylene (HDPE) 
geomembrane liner and 24-inches protective soil cover.  

The proposed alternative liner design for the McCombs Landfill is as follows (from 
bottom to top): 
 6-inch compacted subgrade; 
 GCL; 
 60-mil HDPE geomembrane liner; 
 24-inch protective cover; and 
 Waste. 

The combination of HDPE geomembrane liner with GCL provides a less permeable 
barrier system than the currently designed geomembrane and compacted caliche 
composite liner system. 

Site Geology and Hydrogeology 
The McCombs Landfill is located on deposits of the Hueco Bolson, probably Camp 
Rice Formation. These deposits primarily consist of clay, sand, and gravel, with some 
caliche.  The landfill site is underlain by Tertiary and Quaternary basin (Bolson) 
deposits, overlain by areas of gravel and caliche rimrock.  Recent Quaternary alluvial 
deposits are also present in the Landfill vicinity in topographically low areas.  
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Boring logs for wells drilled on site to depths greater than 500 feet generally indicate 
deposits of: 
 0 – 50 feet  Sand, and sand and gravel; 
 50-250 feet  Sand, with some clay; 
 250-470 feet Sand and fine gravel mix; and 
 470-560 feet Sandy clay. 

In general, the relatively clean sands are non-plastic, while sandy clay ranges from low 
to high plasticity.  Permeability tests were not considered necessary based on the soil 
types encountered during the site characterization.  Estimated coefficients of 
permeability are between 0.01 and 0.04 centimeters per second.   

The regional groundwater system in the area primarily consists of the Hueco Bolson 
aquifers.  The Hueco Bolson is divided into the City Artesian area, the Mesa area and 
the Lower Valley (Leggart, 1962).  The Mesa area extends north of the City Artesian 
area into New Mexico and east to the Hueco Mountains.  The Landfill is located 
within the Mesa area.   

Two aquifers occur in these areas: an upper aquifer in the Rio Grande alluvium and a 
lower aquifer in the Hueco Bolson deposits.  Since no known impermeable zone of 
regional extent separates these aquifers, the Rio Grande alluvium and the Hueco 
Bolson are considered to be, at least in part, hydrologically connected in the City 
Artesian and Lower Valley areas (Alvared and Buckner, 1980).  The Mesa area 
primarily consists of Hueco Bolson deposits.  Historic withdrawals of groundwater 
since 1906 for public water supply and irrigation have caused major declines in the 
water levels.  The average water level decline in the Hueco Bolson from 1903 to 1980 
is approximately 53 feet (White, 1987). 

Locally, recharge to the aquifer occurs due to mountain front infiltration of 
precipitation from the surface and from the injection of treated sewage into the aquifer 
from the Hueco Bolson Recharge Project (White and Sladek, 1990).  Numerous 
injection wells were constructed northeast of El Paso and water from the Fred Hervey 
Water Treatment Plant has been injected into the aquifer by El Paso Water Utilities 
(EPWU) since the mid-1980s. Since 1991, EPWU has been selling water to El Paso 
Electric Company for use as cooling water at the Newman Plant, thus less water has 
been injected into the aquifer (Sperka, 1993). 

Based on available information, regional groundwater flow direction in the McCombs 
Landfill area is to the south-southeast.  Groundwater movement in the area is 
generally less than 1.0 feet per day (White, 1987).  EPWU groundwater data indicate 
that the static groundwater elevation in the area is between 3,670 and 3,675 feet MSL 
or approximately 370 to 390 feet below ground surface (EPWU, 1993).   

Groundwater conditions at the site were determined using data from three groundwater 
monitoring wells constructed in 2003 around the landfill as part of the approved 
Subtitle D groundwater monitoring system.  Water levels data from December 6, 2010 
indicates ground water beneath the site occur approximately 390 to 398 feet below 
land surface, with corresponding elevations of 3,677 to 3,686 feet AMSI. Based on 
groundwater level measurements at the site, groundwater flow direction is S70º East 
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or to the east-southeast.   The site-specific groundwater flow direction correlates with 
regional groundwater flow direction within the Hueco Bolson aquifer. 

Depth to groundwater in the area of McCombs Landfill is approximately 380 to 400 
feet below ground surface.  The Hueco Bolson aquifer generally contains fresh water 
in it upper portion and becomes saline at depth (Davis and Leggat, 1965).  The Hueco 
Bolson aquifer is over 200 meters thick (USGS 2003). 

MultiMed Computer Model 
MultiMed is groundwater fate and transport moded developed for the United States 
Environmental Protection Agency (US EPA) to assist in the evaluation of alternative 
landfill liner designs for Subtitle D landfills.   

For this alternative liner design, MultiMed is used to evaluate the impact of landfill 
leachate seepage containing trichloroethylene (TCE) on groundwater at the point of 
compliance, 125 feet from the waste limit boundary.  The model can be run with 
seepage through the landfill liner system and the unsaturated zone to the water table, 
or, the model can be run as a saturated zone model only, evaluating seepage directly to 
the groundwater.  This evaluation was run in both modes and compared.  

Parameters may be input into the MultiMed model to reflect the site geology and 
hydrogeologic properties.  The model is divided into seven parameter groups for data 
input: 
 General parameters; 
 Source parameters; 
 Chemical parameters; 
 Unsaturated zone flow parameters; 
 Unsaturated zone transport parameters; 
 Saturated zone parameters; and 
 Well location and time parameters. 

The following section documents the input parameters used within this model and the 
information source and/or assumptions used in this evaluation. 

MutilMed Model Data 
General Parameters 
 Application Type - Subtitle D landfills. 
 Run Type – The model was run in deterministic mode in which each parameter was 

assigned a unique value in accordance with the site conditions. 
 Source Type – assumed continual steady state flux. 
 Aquifer Source Plan Geometry – Gaussian: Treated as enriched along the center 

line, tapering to each side as in a Gaussian distribution. 
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 Active Modules – this was run in both Saturated Zone only and Unsaturated & 
Saturated Zone modules. 

Source Parameters 
 Source Area – The source area evaluated was the proposed Section B waste 

disposal cell.  This cell is 22.61 acres in area or 91,500 square meters.  Since a 
source area was defined, the source length and wide was derived by the model. 

 Source Infiltration Rate – This rate is generated from Hydrologic Evaluation of 
Landfill Performance (HELP) model completed for the landfill alternative liner 
design.  The infiltration rate was taken as the seepage through both the HDPE 
synthetic liner and the GCL or the leakage through the composite liner system into 
the subsurface.  The value used for this model was from an open landfill cell with 
10 feet of waste in place and no cover system.  The leakage rate for the liner was 
the peak daily average fo 0.000015 inches per day*acre or 0.000314 meters per 
year (m/y).  

 Outside Recharge Rate – The outside recharge rate can also be derived from the 
HELP model.  Given the arid environment of the El Paso area, the recharge rate 
was assumed to be near zero and a value of 1E-10 meters per year was used.  

 Initial Concentration – This model, per TCEQ direction, was run only for the 
chemical trichloroethylene (TCE) at an assumed initial concentration of 1.3 
milligrams per liter (mg/l).  

 Initial Spread of Source – this is derived by the MultiMed model. 

Chemical Parameters 
 Per TCEQ direction, trichloroethylene (TCE) was the only chemical evaluated with 

for this alternative liner design. 
 Normalized Distribution Coefficient (Koc) – The Koc is used to estimate the 

contaminant distribution coefficient for the unsaturated zone.  This value, 152, was 
taken from Table 10.5 of Applied Hydrogeology, second edition (Fetter, C.W.), the 
Koc for trichloroethylene. 

 Dissolved Decay Coefficient – Derived by MultiMed Model. 
 Sorbed Decay Coefficient – Derived by MultiMed Model. 
 Overall Aquifer Decay Coefficient – Derived by MultiMed Model. 
 Acid Hydrolysis Rate – Hydrolysis was assumed to be zero (0.00) or negligible 

since it is unlikely trichloroethylene would not undergo much hydrolysis unless the 
environment was very basic or acidic. 

 Neutral Hydrolysis Rate – assumed to be zero (0.00). 
 Base Hydrolysis Rate – assumed to be zero (0.00). 
 Hydrolysis Reference Temperature – model default of 25 C. 
 Aquifer Distribution Coefficient – Derived by MultiMed Model. 
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Unsaturated Zone Flow  
 Selected Flow Layer – One (1) was selected as the unconsolidated deposits beneath 

the landfill were assumed to one layer of sand.   
 Flow Layer Thickness – The flow layer thickness value used was 100 meters.  The 

thickness of unsaturated deposits beneath the lowest landfill liner base elevation 
(4,022 feet NGVD) and the water table (3,686 feet NGVD (336 feet or 102.4 
meters)).   

 Saturated Hydraulic Conductivity – Default value for sand (29.7 cm/hr). Table B - 
Texas Water Commission, Alternative Liner Design Handbook, Version 1, 1993. 

 Effective Porosity – Default value for coarse sand (0.34). Table B - Texas Water 
Commission, Alternative Liner Design Handbook, Version 1, 1993. 

 Air Entry Pressure Head – Assumed to be zero (0.0); this value is typically zero for 
coarser soils.  (Texas Water Commission, Alternative Liner Design Handbook, 
Version 1, 1993). 

 Residual Water Content – Default value for sand (0.43). Table D - Texas Water 
Commission, Alternative Liner Design Handbook, Version 1, 1993; 

 vanGenuchten Alpha – Default value for sand (0.145). Table E - Texas Water 
Commission, Alternative Liner Design Handbook, Version 1, 1993; 

 vanGenuchten Beta – Default value for sand (2.68). Table E - Texas Water 
Commission, Alternative Liner Design Handbook, Version 1, 1993. 

Unsaturated Zone Transport 
 Select Transport Layer – Corresponds to Layer 1 of Unsaturated Zone Flow. 
 Transport Layer Thickness - Corresponds to Layer 1 of Unsaturated Zone Flow. 
 Longitudinal Dispersivity – Derived MultiMed Model. 
 Percentage Organic Matter – Default value for Group A: deep sand (0.11). Table K 

- Texas Water Commission, Alternative Liner Design Handbook, Version 1, 1993. 
 Bulk Density – Default value for coarse sand (average of range 1.58). Table G - 

Texas Water Commission, Alternative Liner Design Handbook, Version 1, 1993. 
 Biological Decay Coefficient – Assumed to be zero, i.e. no biological degradation 

is occurring in the unsaturated zone.  

Saturated Zone  
 Aquifer thickness – Hueco Bolson aquifer is over 200 meters thick.  For this 

model, an aquifer thickness of 50 meters was used. 
 Mixing Zone Thickness – Derived by MultiMed Model. 
 Effective Porosity – This value (0.30) was data provided in: Permit Modification, 

McCombs Landfill – MSW 729A, Groundwater Monitoring System, Task 5, 
Submittal, prepared by Parkhill, Smith and Cooper and dated July 2009. 



Appendix 3J, Attachement 1  

Revised 11/02/12, Revision 1 SAIC   3J1-6 

 Bulk Density – Default value for coarse sand (average of range 1.58). Table G - 
Texas Water Commission, Alternative Liner Design Handbook, Version 1, 1993. 

 Saturated Hydraulic Conductivity – This value (6,307 m/y) was data provided in: 
Permit Modification, McCombs Landfill – MSW 729A, Groundwater Monitoring 
System, Task 5, Submittal, prepared by Parkhill, Smith and Cooper and dated July 
2009. 

 Hydraulic Gradient – This value (0.0042) was data provided in: Permit 
Modification, McCombs Landfill – MSW 729A, Groundwater Monitoring System, 
Task 5, Submittal, prepared by Parkhill, Smith and Cooper and dated July 2009. 

 Seepage Velocity – Derived by MultiMed Model. 
 Longitudinal Dispersivity – Derived by MultiMed Model. 
 Transverse Dispersivity – Derived by MultiMed Model. 
 Aquifer Temperature – Assumed 11°C. 
 Aquifer pH – Assumed 7.2 standard pH units. 
 Fraction Organic Carbon (foc) – Calculated: foc = OM% / (100 x 1.72); foc =11% / 

(100 x 1.72). 
 Aquifer Retardation Factor – Derived by MultiMed Model. 
 Aquifer Biological Decay Rate – No biological decay rate modeled. 

Well Location and Time 
 Radial Distance to Well – Point of Compliance is 125 feet (38 meters) from waste 

limit boundary. 
 Angle off Plume Axis – For Subtitle D application Angle off Plume Axis is fixed at 

zero. 
 Well Screen Fraction – For Subtitle D application Angle off Plume Axis is fixed at 

zero. 

Summary and Conclusion 
The MultiMed model was run under the parameters and assumptions listed in the 
preceding section and in both the active model for unsaturated zone and saturated zone 
mode.  The model parameters reflect a conservative analysis and assume no 
retardation or degradation.  Therefore, the results for both modes are the same, 
showing no retardation or degradation in the unsaturated zone.  The predicted 
concentration of trichloroethylene at the point of compliance is 0.003412 mg/l, a 
monitoring point 125 feet directly downgradient of the waste limit boundary.  If the 
model is run with the point of compliance set at one meter from the waste limit 
boundary, the predicted concentration for TCE is 0.003475 mg/l.  Both results are 
below the established standard, US EPA maximum contaminant level (MCL) of 0.005 
mg/l.  

Based on the results of the MultiMed Model runs, the alternative liner proposed for the 
McCombs Landfill will meet the requirements of 30 TAC §330.331. 
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proposed Landfill sectors.  This telephone line will be removed prior to the 
development of Landfill Sectors E, F, and G.  There is no recorded easement for the 
existing telephone line.   

No solid waste unloading, storage, disposal, or processing operations will occur 
within any easement, buffer zone, or right-of-way that crosses the site.  No solid 
waste disposal will occur within 25 feet of the center line of any utility line or 
pipeline easement, unless otherwise authorized by the executive director.  All pipeline 
and utility easements will be clearly marked with posts which extend at least six feet 
above ground level, spaced at intervals no greater than 300 feet.  

The buffer zones may vary around the perimeter of the site, but in no case will they 
be less than 50 feet for previously permitted waste boundaries.  For the proposed 
vertical expansion of the Landfill, the buffer zone is 125-feet from the Landfill 
boundary in accordance with 30 TAC §330.543(b)(2)(B).  All buffer zones, as 
depicted in the site design, will be clearly marked as specified in Section 4.9.7.  
Perimeter roads, which provide space for the safe passage and movement of 
operations and emergency fire fighting and other vehicles, are located within the 
buffer zone area.  Drainage structures, berms, and landscaping as necessary for visual 
screening are also located in the buffer zone area.” 

 30 TAC §330.545 - Airport Safety 

o Airport safety is addressed in Section 2.5.2 (text provided for reference below). 

“2.5.2 Airport Safety 
Pursuant to 30 TAC §330.61(i)(5), an evaluation of the facility was completed in 
accordance with 30 TAC §330.545 (a).  The identified airports within the general 
vicinity of the Landfill are provided in Appendix 2A – Maps.  The Biggs Army 
Airfield was identified as being located approximately 9 miles from the Landfill and 
the El Paso International Airport was identified as being located approximately 11 
miles from the Landfill.  Additionally, correspondence was submitted to the Federal 
Aviation Administration to ensure that the Landfill is not: 

1. Located within 10,000 feet of any airport runway end used by turbojet aircraft; 

2. Within 5,000 feet of any airport runway end used by only piston-type aircraft;  

3. Within a six mile radius of any small general service airport runway end used by 
turbojet or piston-type aircraft; or 
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4. Within a five mile radius of any large general public commercial airport runway 
end used by turbojet or piston-type aircraft. 

Documentation of this correspondence is also provided in Appendix 2C.” 

 30 TAC §330.547 - Floodplains 

o Floodplains are addressed in Section 2.9.1 (text provided below for reference). 

“2.9.1 Floodplains 
According to 40 CFR §258.11, 30 TAC §330.307 and §330.547, “owners or operators 
of new MSWLF units, existing MSWLF units, and lateral expansions located in 100-
year floodplains must demonstrate that the unit will not restrict the flow of the 100-
year flood, reduce the temporary water storage capacity of the floodplain, or results in 
washout of solid waste so as to pose a hazard to human health and the environment.” 

As shown in the Federal Emergency Management Agency (FEMA) Flood Insurance 
Rate Map (FIRM) provided in Appendix 2E – Floodplains and Wetlands 
Documentation, a portion of the landfill is located within the 100-year floodplain.  No 
waste disposal activities will occur in the section of the property lying within the 100-
year floodplain.  Instead, existing Retention Pond A has been designed to cover the 
area affected by the 100-year floodplain.  Refer to Section 3.3 – Facility Surface 
Water Drainage Report for further details concerning the effects of the 100-year 
floodplain and the design of the stormwater detention ponds.” 

 30 TAC §330.549 - Groundwater 

o Groundwater conditions at the site are described in Section 2.7.1 (text provided below for 
reference).  However, 30 TAC §330.549 does not apply as additional groundwater 
evaluation is not required for the proposed vertical expansion of this facility.  

“2.7.1 Groundwater Conditions 
Consistent with §330.61(k)(1), a discussion of groundwater conditions at and near the 
facility was prepared.  Data pertaining to the hydrogeology of the area and 
groundwater beneath the Landfill are provided in the reports Site Characterization 
and Monitoring Plan, McCombs Municipal Landfill, El Paso, Texas (SHB-AGRA, 
1993) included in Appendix 3K, Attachment 1 and Groundwater Monitoring System 
Installation, City of El Paso McCombs Landfill (Raba-Kistner, 2003) included in 
Appendix 3L, Attachment 1.  
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The regional groundwater system in the area primarily consists of the Hueco Bolson 
aquifers.  The Hueco Bolson is divided into the City Artesian area, the Mesa area and 
the Lower Valley (Leggart, 1962).  The Mesa area extends north of the City Artesian 
area into New Mexico and east to the Hueco Mountains.  The Landfill is located 
within the Mesa area.   

Two aquifers occur in these areas: an upper aquifer in the Rio Grande alluvium and a 
lower aquifer in the Hueco Bolson deposits.  Since no known impermeable zone of 
regional extent separates these aquifers, the Rio Grande alluvium and the Hueco 
Bolson are considered to be, at least in part, hydrologically connected in the City 
Artesian and Lower Valley areas (Alvared and Buckner, 1980).  The Mesa area 
primarily consists of Hueco Bolson deposits.  Historic withdrawals of groundwater 
since 1906 for public water supply and irrigation have caused major declines in the 
water levels.  The average water level decline in the Hueco Bolson from 1903 to 1980 
is approximately 53 feet (White, 1987). 

Locally, recharge to the aquifer occurs due to mountain front infiltration of 
precipitation from the surface and from the injection of treated sewage into the 
aquifer from the Hueco Bolson Recharge Project (White and Sladek, 1990).  
Numerous injection wells were constructed northeast of El Paso and water from the 
Fred Hervey Water Treatment Plant has been injected into the aquifer by El Paso 
Water Utilities (EPWU) since the mid-1980s. Since 1991, EPWU has been selling 
water to El Paso Electric Company for use as cooling water at the Newman Plant, 
thus less water has been injected into the aquifer (Sperka, 1993). 

Based on available information, regional groundwater flow direction in the McCombs 
Landfill area is to the south-southeast.  Groundwater movement in the area is 
generally less than 1.0 feet per day (White, 1987).  EPWU groundwater data indicate 
that the static groundwater elevation in the area is between 3,670 and 3,675 feet MSL 
or approximately 370 to 390 feet below ground surface (EPWU, 1993).   

Groundwater conditions at the site were determined using data from three 
groundwater monitoring wells constructed in 2003 around the landfill as part of the 
approved Subtitle D groundwater monitoring system.  Water levels data from 
December 6, 2010 indicates ground water beneath the site occur approximately 390 to 
398 feet below land surface, with corresponding elevations of 3,677 to 3,686 feet 
AMSI. Based on groundwater level measurements at the site, groundwater flow 
direction is S70º East or to the east-southeast.    

Parkhill, Smith & Copper (PSC) completing an additional hydrogeologic evaluation 
for the Landfill that included the installation of two additional monitoring wells PZ-4 
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and PZ-5.  Data collected from August 2011 through July 2012 indicate groundwater 
flow direction is predominately to the east/southeast, likely influenced by the 
drawdown from the Cemex well located near the southeast corner of the landfill and 
just north of Stan Roberts Road.  The PSC report also notes a northwest component of 
groundwater flow in the southwest portion of the site.  

The site-specific groundwater flow direction correlates with regional groundwater 
flow direction within the Hueco Bolson aquifer.” 

 30 TAC §330.551 - Endangered or Threatened Species 

o Section 2.10 addresses endangered species (text is provided for reference below). 

“2.10 Endangered Species Statement 
To meet the requirements of 30 TAC §330.61(n) and 30 TAC §330.551, a letter dated 
August 13, 1982 from the United States Fish and Wildlife Service (USFWS) has been 
included in Appendix 2F – Endangered Species Documentation.  This letter was 
previously included in both the 1984 and 2002 permit amendment application 
submittals.  Additionally, current correspondence between the Texas Parks and 
Wildlife Department (TPWD) and the U.S. Fish and Wildlife Service is also provided 
in Appendix 2F. 

According to the 1982 USFWS letter, the American Peregrine Falcon may use the 
project site as a feeding area or pass through the area during migration.  According to 
the information provided on the USFWS website, the American Peregrine Falcon was 
delisted from the federal endangered species list on August 25, 1999.  However, the 
American Peregrine Falcon remains a State of Texas protected species.  A copy of the 
USFWS species profile is also provided in Appendix 2F – Endangered Species 
Documentation.   

As indicated in the USFWS letter, it is unlikely that the Landfill will have any effect 
on this species.  However, if the American Peregrine Falcon were to be observed 
within the permitted landfill area, the employees will be instructed to follow the steps 
listed below: 

1. Avoid contact with the bird; 

2. Temporarily halt or move site operations to an area away from the bird’s location 
to prevent disrupting the bird’s activities while feeding or passing by the site; 

3. Wait until the bird abandons the site on its own will; and 

4. Resume normal site operations once the bird has taken flight. 
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In addition, Landfill personnel will be trained regarding the bird’s physical 
characteristics and appearance in order to be able to identify it at once and with 
certainty during operations.  This training will prevent unnecessary and unwarranted 
disruptions of site activities due to the presence of birds that may look similar to the 
American Peregrine Falcon. 

According to the 2012 TPWD response letter, the following species have been listed 
as threatened or endangered under the Endangered Species Act (ESA) and have the 
potential to occur in El Paso County: 

 Least Tern – Listed 08/28/1985 

 Northern Aplomado Falcon – Listed 02/25/1986 

 Mexican Spotted Owl – Listed 03/16/1993 

 Southwestern Willow Flycatcher – Listed 02/27/1995 

The following are state-listed threatened species that could potentially occur in the 
area: 

 Texas Horned Lizard 

 Mountain Short-Horned Lizard 

The following are state-listed species of concern that could potentially occur in the 
area: 

 Western Burrowing Owl 

 Desert Night-Blooming Cereus 

Further information regarding these species, their suitable habitats, and avoidance 
procedures are included in Appendix 2F.” 

 30 TAC §330.553 – Wetlands 

o Wetlands are addressed in Section 2.9.2 (text is provided below for reference). However, 
30 TAC §330.553 does not apply as additional wetland evaluation is not required for the 
proposed vertical expansion of this facility.  

“2.9.2 Wetlands 
According to 30 TAC §330.553, new MSW landfill units, lateral expansions, and 
material recovery operations from a landfill shall not be located in wetlands, unless 
the owner or operator makes specific demonstrations to show that the landfill will not 
cause environmental harm.   
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Based on a 1982 map prepared by T.E. Dohl, the Landfill is not located in area 
designated as a wetland.  This map is included in Attachment 2E – Floodplains and 
Wetlands Documentation.” 

 30 TAC §330.555 - Fault Areas 

o Fault areas are discussed in Section 2.6.4 (text is provided below for reference).  
However, 30 TAC §330.555 does not apply as additional fault area evaluation is not 
required for the proposed vertical expansion of this facility.  

“2.6.4 Fault Areas2 
The fault area restriction states that no new landfill units or lateral expansions can be 
placed within 200 feet of a fault that has experienced Holocene displacement.  This 
restriction provides for minimal setbacks from actual fault traces since faults can 
result in damage to the landfill’s integrity through: 

 Movement along the fault causing displacement; 
 Seismic activity associated with faulting resulting in seismic shaking of facility 

structures; and 
 Seismic shaking resulting in slope failures. 

The original permit states that “…an Eastern Boundary Fault Zone exists between the 
Franklin Mountains and the Hueco Bolson deposits” and “…assuming continuous 
movement this (movement of the fault) would equate to approximately 0.005 inches 
per year” (DRA, 1984). 

Since several Quaternary faults have been identified within and at the margins of the 
Hueco Bolson, SHB reviewed recent published geologic mapping and literature to 
evaluate the proximity and age of known faults in the vicinity of the McCombs 
Landfill. 

Numerous fault scarps of Quaternary age are preset in the Hueco Bolson near the 
Landfill.  One inferred scarp apparently traverses the northeastern quadrant of the 
Landfill permit area (SHB, 1993).  This fault was not identified on the geologic map 
prepared by Harbour (1972).  Insufficient information is available to confirm or refute 
the presence of the fault.  This fault is more than 200 feet from any existing or 
proposed Landfill units.  Other north-south trending scarps are also apparent in the 
area.  

The age of faulting in Hueco Bolson has been dated as less than 0.5 million years 
(m.y.), based on offset in the Camp Rice Formation and in soils formed on the Camp 
Rice formation (Seager 1980).  A report by Collins and Raney (1991), indicates that 
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those faults near the site displace deposits of middle Pliestocene age (approximately 
200,000 to 900,000 years old).  Evidence of displacement of younger deposits have 
not been documented either because younger sediments do not exist along the fault 
traces or have been covered by windblown sand.  Collins and Raney (1991) point out 
that movement on the basin bounding  the East Franklin Mountains located a few 
miles to the west of the landfill may be as young as Holocene.  Other basin bounding 
faults and some of the intragraben faults (such as those near the Landfill) most 
recently experienced rupture during the middle to late Pliestocene.  More precise 
dating of the faults has not been performed, however, it is apparent that the faults 
have recurrence intervals of more than 10,000 years; otherwise the fault traces would 
be more clearly defined.” 

 30 TAC §330.557 - Seismic Impact Zones 

o Seismic impact zones are discussed in Section 2.6.5 (text is provided below for 
reference).  However, 30 TAC §330.557 does not apply as additional seismic impacts 
zone evaluation is not required for the proposed vertical expansion of this facility.  

“2.6.5 Seismic Impact Zones2 
The seismic impact zone restrictions (30 TAC §330.557) states that “New municipal 
solid waste landfill (MSWLF) units and lateral expansions shall not located in seismic 
impact zones, unless the owner or operator demonstrates to the Director that all 
containment structures, including liners, leachate collection systems, and surface 
water control systems, are designed to resist the maximum horizontal acceleration in 
lithified earth materials for the site.”  

Under this regulation, a seismic risk zone is considered to be an area that has a 10 
percent or more probability that the maximum horizontal acceleration in lithified 
material, expressed as a percentage of the earth’s gravitational pull (g), will not 
exceed 0.10g in 250 years. 

This regulation pertains to new MSWLF units and lateral expansions.  This permit 
modification is a vertical expansion of the existing permitted Landfill and no new 
horizontal area will be opened under this permit modification.  Based on the work 
completed by SHB-AGRA (1994) a review of USGS Miscellaneous Field Study Map 
MF-2121, “Probabilistic Earthquake Acceleration and Velocity Maps for the United 
States and Puerto Rico”, (Algermissen, et. al, 1991) was conducted.  El Paso County 
(and the Landfill) fall outside of any designated seismic impact zone. 

The map on Figure 2-1 is from the USGS website: 
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 http://earthquake.usgu.gov/research/hazmap/  

Based on 2008 revised data, this map demonstrates the facility is located within a 
seismic impact zone and exceeds the 30 TAC §330.557 standard of 10 percent or 
more probability.  The seismic impact zone restrictions only apply to new MSWLF 
units and lateral expansions.   The permit modification for the Landfill is for a vertical 
expansion and no previously-undisturbed earth will be added to the Landfill 
boundary.” 

 30 TAC §330.559 - Unstable areas 

o Unstable areas are addressed in Section 2.6.6 (text is provided below for reference). 

“2.6.6 Unstable Areas 
Consistent with 330.61(j)(4) and 330.559, unstable areas documentation was prepared 
and part of the application to demonstrate that the Landfill meets the location 
restriction for unstable area. 

TCEQ regulations require the owner or operators of new MSWLF units, existing 
MSWLF units and lateral expansions located in an unstable area shall demonstrate 
that engineering measures have been incorporated into the MSWLF unit’s design  to 
ensure that the integrity of the structural components of the MSWLF unit will not be 
disrupted.  

An unstable area is defined by TCEQ as a location that is susceptible to natural or 
human-induced events or forces capable of impairing the integrity of some or all of 
the landfill’s structural components responsible for preventing releases from a 
landfill.  An unstable area can exhibit poor foundation conditions, area susceptible to 
mass movement, and karst terrains. 

2.6.6.1 Unstable Slopes 
No landslide deposits in the vicinity of the Landfill are shown on any published 
geologic information and none have been identified during site visits (SHB-AGRA, 
1994). 

2.6.6.2 Karst  
Several thousand feet of basin filling sediments occur beneath the Landfill.  No 
limestone or other soluble units subject to karst formation exists in the vicinity (SHB-
AGRA, 1994).  
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2.6.6.3 Subsidence 
Subsidence has been documented in the El Paso metropolitan area as a result of 
groundwater withdrawal and subsequent decline in groundwater levels, especially in 
area having thick accumulations of clay in the subsurface.  The Landfill is located in 
an area of documented  groundwater withdrawal resulting in groundwater declines up 
to 40 feet (Ashworth 1990).  No land surface subsidence has been documented in the 
vicinity of the Landfill (Land and Armstrong, 1985).  Due to depth to groundwater, 
formation of large scale subsidence features is not anticipated, but cannot be 
precluded (SHB-AGRA, 1994) 

2.6.6.4 Liquefaction  
Since groundwater occurs at depths of 300-400 feet below land surface, no 
liquefaction concerns exist (SHB-AGRA, 1994).” 

 30 TAC §330.561 - Coastal Areas is not applicable to this facility. 

 30 TAC §330.563 - Type I and IV Landfill Permit Issuance Prohibited 

o 30 TAC §330.563 does not apply to vertical expansions of landfills. 

RJS 









































  

Appendix 3L 
Groundwater Sampling and Analysis 

 
  



  

Appendix 3L – Attachment 1 
Groundwater Characterization 
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Appendix 3L – Attachment 2 
Groundwater Sampling and Analysis Plan 
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Appendix 3M 
Landfill Gas Management Details 



  

Appendix 3M – Attachment 1 
Landfill Gas Monitoring Report Form 



Date: Time: By:  ________________________
Current Weather Conditions: Temperature: Wind Direction/Speed: 
Weather Conditions Last 24 Hours:  Barometric Pressure:  

Blower In. Blower Out. Blower In. Blower Out. Instant Total

Blower Pad Start
Blower Pad Finish

Totalizer Reading 
(  f) 

Sample Point Methane (%) Oxygen (%)

PV-1
PV-1A
PV-2

PV-2A
PV-3R
PV-4
PV-5
PV-6
PV-7

(future well)
(future well)
(future well)
(future well)
(future well)
(future well)
(future well)
(future well)
(future well)
(future well)
(future well)
(future well)
(future well)
(future well)

CommentsMethane (%) Oxygen (%)
LFG Temp (°F) LFG Pressure/Vacuum (in. w.c.) LFG Flow (scfm)

NO = No odor detected.
SL = Slight odor detected.
STR = Strong odor detected.

TBD = To be determined.

LFG Temp (°F)

McCombs Landfill                    El Paso, TX
LFG Monitoring Report Form

Flow Meter Reading

Sample Point

GCCS/GMCS Monitoring

Blower Pad

CommentsLFG Vacuum (in. w.c.) LFG Flow (scfm)

Revised 08/09/12 Page 1



Sample Point Methane (%) Oxygen (%)

GMP-1
GMP-2

GMP-3A
GMP-7
GMP-8
GMP-9

GMP-10
GMP-11
GMP-12
GMP-13
GMP-14
GMP-15
GMP-16
GMP-17
GMP-18
GMP-19
GMP-20
GMP-21
GMP-22
GMP-23

TBD = To be determined. SL = Slight odor detected.
NO = No odor detected. STR = Strong odor detected.

Gas Pressure (in. w.c.) Comments
Perimeter Monitoring

Revised 08/09/12 Page 2



  

Appendix 3M - Attachment 2 
NMOC Monitoring Results 
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Appendix 3M - Attachment 3 
Landfill Gas Management Details 















  

Appendix 3M - Attachment 4 
Previous Landfill Gas Management Plans  
(as developed by R.W. Beck 2009, VIVA 2001, and AGRA 1994) 
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Appendix 3N 
Closure Details 









Revised 11/02/12, Revision 2  

Appendix 3N 
USE OF ALTERNATIVE CAP 

To demonstrate that an alternative earthen cap, or Evapotranspiration (ET) monolithic 
soil cover design, will perform as well or better than a conventional composite 
geomembrane cap for the McCombs Landfill closure area, SAIC and Parkhill, Smith, 
and Cooper (PSC) have completed an UNSAT-H model of the alternative cap for a 
30-year period.  The results show that the 3 mm/year maximum percolation rate 
guideline is met with this ET cap, demonstrating that the performance of the 
alternative cap against percolation is equivalent or better than the conventional 
composite geomembrane cap.  This alternative cap report has been prepared in 
accordance with the TCEQ Guidance for Authorizing a Water Balance Alternative 
Final Cover for a Municipal Solid Waste Landfill (TCEQ Guidance). 

3N.1 Introduction 
The ET soil cover design for the McCombs Landfill consists of (in descending order): 
 4-inch Rock Armor.  Unvegetated rock and gravel surface was selected as an 

erosion control surface for the arid conditions at the Landfill. 
 18-inch Thick Erosion Layer.   The selected material will have sufficient capacity 

to store infiltration moisture to promote evapotranspiration at the final cover 
surface. 

 6-inch Thick Support Layer: The selected material will have sufficient capacity to 
assist the Erosion Layer with moisture storage. 

The ET soil cover will be placed on top of a 12” intermediate cover layer, consisting 
of on-site sand material.   

3N.2 UNSAT-H Modeling Approach  

3N.2.1 Summary of UNSAT-H 
SAIC/PSC has compared the performance of the conventional composite 
geomembrane cap to the alternative cap using the UNSAT-H program for the final 
cover.   

The UNSAT-H program was developed by the Pacific Northwest National Laboratory 
as a computer modeling tool for one-dimensional flow. The program is one of the 
most commonly used models to evaluate alternative cap systems for MSW landfills in 
the United States.  The UNSAT-H version 3.01 was used for this alternative cap 
analysis.   
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3N.2.2 Methodology 
Laboratory tested saturated hydraulic conductivity at anticipated natural soil 
compaction were utilized in the model.  While during construction, compaction may 
be slightly greater, in the long term, seasonal stresses on soil structure due to varying 
precipitation and temperature tend to restructure compacted soils into a less dense, 
natural state.  Laboratory tested permeability values were used to model the natural 
state that soil structures will adapt and stabilize over time.  Two soil layers and types 
were used for the model of the alternative cap including an 18-inch unvegetated 
erosion control layer (top layer) and a 6-inch thick support soil layer (bottom layer). 

The model was performed to simulate the water balance within the alternative cap 
materials and the percolation rate at the bottom of the cap during the required 30-year 
post-closure care period. The ET cap designs are successful when there is sufficient 
soil water storage capacity to store infiltrated water until it can be removed through 
evaporation or transpiration.   

The current UNSAT-H version 3.01 has the capability of multi-year simulation and 
therefore is able to model the entire 30-year post-closure care duration.  Input weather 
conditions included wet weather data, as described in section 1.1.3 Input Parameters, 
for a conservative approach.  Model input and output files and weather data used for 
the model are included as Appendix 3N, Attachment 1.  In order to demonstrate that 
the alternative cap is equivalent to the conventional composite geomembrane cap, the 
following design criteria are used: 
 The storage capacity of the vegetative support soil layer should not be exceeded 

throughout the 30-year modeling period.  This would mathematically verify that 
there is zero or a negligible amount of percolation through the bottom of the 
alternative cap into the underlying waste.   

 The recommended maximum annual percolation rate for an alternative earthen 
final cap set by the US EPA guideline for the Alternative Cover Assessment 
Program (ACAP, www.acap.dri.edu) is 3 millimeter per year (mm/yr) to compare 
to the equivalent percolation rate of a conventional composite geomembrane cap 
system. The same guideline of 3 mm/yr maximum percolation rate has been 
adopted by several other states, including Texas, for alternative cap evaluation and 
permit approval. 

3N.3 UNSAT-H Model Setup 
Where applicable, input parameters are typical data recommended by the UNSAT-H 
User Manual.  Other input parameters including soil properties, weather, and plant 
information were obtained through laboratory testing, calculations, and additional 
references.   

3N.3.1 Options, Constants and Limits 
Variables in this portion of input parameters define the characteristics of water flow to 
modeled, the soil profile thicknesses, and modeling preferences including equations to 
be utilized. 
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An entire year of data was modeled (365 days) for 30 years.  Weather data used for the 
model is provided in Appendix 3N, Attachment 1.  The option for cloud cover in the 
meteorological data was not selected as it was not available.  However, the solar 
radiation is provided and will be used to evaluate a similar effect to cloud cover.  The 
time step control utilized was based on the total mass balance rather than a change in 
water content (water content is assumed to be a source of the largest error).  A 
summary of UNSAT-H Input parameters is summarized in Table 3N-1. 

 
Table 3N-1 

Summary of UNSAT-H Parameters 
Parameter 

Name 
Parameter Description Value Source 

TITLE Input file description 
McCombs Landfill ET 
Cap design Two Layer 

No Plants 
n/a 

IPLANT Option of plants 1 (Plants) Simulation to include plants 
NGRAV Domain orientation 1 (Vertical) Simulation of vertical network 

IFDEND Last day of the year of the 
simulation 365 365 days 

IDTBEG First day for which data have been 
provided 1 Data provided for Day 1, Year 1 

IDTEND Last day for which data have been 
provided  365 Data provided for Day 365, Year 30 

IYS Year of the simulation 1 Simulation to begin in Year 1 
NYEARS Number of years to simulate 30 Simulation to run to Year 30 
ISTEAD Steady state option 0 (Transient Solution) Each year only simulated once 

IFLIST Option for entering meteorological 
information 

1 (Data provided in 
separate files) Matches weather data files 

NFLIST Number of filenames 30 30 weather data files 
NPRINT Option for level of output  0 Larger files not needed 
STOPHR Time to stop daily simulation 24 Simulation to stop at end of day 

ISMETH Option for method of solution  0 (Crank-Nicholson) Standard method of UNSAT-H 
solution 

INMAX Number of iterations allowed for 
solving the water flow equation 4 2 is minimum, selected for stability 

and mass balance error 

ISWDIF Option for time step control 
1 (Reduce time step if 
mass balance exceeds 

DMAXBA) 
Standard method of UNSAT-H 
solution 

DMAXBA Time step control parameter 1.00E-06 Suggested value is 0.01, selected 
to reduce mass balance error 

DELMAX Maximum allowable time step 1.0 Normally 1 hour, selected to reduce 
mass balance error 

DELMIN Minimum allowable time step 1.00E-08 Selected to reduce mass balance 
error 

OUTTIM Time-step parameter 1.0 Selected to reduce mass balance 
error 

RFACT Maximum time-step factor 1.2 Selected to increase stability 
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Table 3N-1 
Summary of UNSAT-H Parameters 

Parameter 
Name 

Parameter Description Value Source 

RAINIF Rainfall time-step reduction factor 1.00E-04 Selected to increase stability 
DHTOL Iteration control parameter 0.0 Selected to increase stability 
DHMAX Iteration control parameter 0.0 Selected to increase stability 
DHFACT Time step reduction factor 0.0 DHMAX = 0 

KOPT Options for describing the soil 
hydraulic properties 4 (van Genuchten) Site soil were tested for van 

Genuchten parameters 

KEST  Option for estimating the liquid 
conductivity between nodes  3 (Geometric Mean) Selected to increase stability 

WTF Weighting factor 0 Weights the nodes equally 

ITOPBC Option for the surface-boundary 
condition 0 (Flux) Flux to simulate changes soil-

atmosphere interaction 

IEVOPT Option to allow evaporation 1 (Evaporation) Simulation must include 
evaporation 

NFHOUR Option to distribute the daily 
potential evapotranspiration (PET) 

2 (Distributed with sine 
function) 

Data on site specific distribution not 
available 

LOWER Lower boundary condition option 1 (Unit gradient) Selected to allow for free drainage 
at the lower boundary 

HIRRI Minimum head to which the soil can 
wet up 1.0 Typical soil value, confirmed by 

laboratory results 

HDRY Maximum head to which the soil 
can dry out 1.00E+06 Typical soil value, confirmed by 

laboratory results 

HTOP Constant head value of the surface 
node 0.0 ITOPBC ≠ 1 

RHA Relative humidity of the air 0.0 HDRY ≠ 0 

IETOPT Option to input daily meteorological 
data 

1 (Daily data are 
entered) 

30 years of daily data must be used 
in simulation 

ICLOUD Option to use cloud cover data 0 (No) 
Cloud cover is already included in 
daily solar radiation values in the 
weather data files 

ISHOPT Option for the upper surface head 
limit 

1 (HDRY based on 
calculated humidity) Selected to utilize weather data 

IRAIN Option for water application 
information 

1 (Apply precipitation at 
HPR rate) 

Selected as hourly precipitation 
data is not available 

HPR Hourly precipitation rate 1.0 
Default value is 1.0, this value is 
conservative and allows greater 
infiltration 

IHYS Option for hysteresis 0 (No hysteresis) Hysteresis data for this soil not 
available 

AIRTOL Tolerance limit on entrapped air 
content 0.0 IHYS = 0 

HYSTOL Tolerance limit on head changes 0.0 IHYS = 0 
HYSMXH Maximum head value 0.0 IHYS = 0 
HYFILE Name of restart file 0 IHYS = 0 
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Table 3N-1 
Summary of UNSAT-H Parameters 

Parameter 
Name 

Parameter Description Value Source 

IHEAT Option for simulating heat flow 0 (No heat flow) Heat flow parameters not available 
for this soil 

ICONVH Option to allow convective heat flow 0 (No convective heat 
flow) 

Heat flow parameters not available 
for this soil 

DMAXHE Time step control parameter 0.0 IHEAT ≠ 1 

UPPERH Option for the upper boundary 
condition for heat flow 0 IHEAT ≠ 1 

TSMEAN Daily mean surface temperature 0.0 IHEAT ≠ 1 

TSAMP Daily surface temperature 
amplitude 0.0 IHEAT ≠ 1 

QHCTOP User-specified surface heat flux 0.0 IHEAT ≠ 1 

LOWERH Option for the lower boundary 
condition for heat flow 0 IHEAT ≠ 1 

QHLEAK Heat flux at the bottom boundary 0.0 IHEAT ≠ 1 
TGRAD Temperature gradient  0.0 IHEAT ≠ 1 

IVAPOR Option to allow vapor flow 1 (Yes) Typical soil values for vapor flow 
area available 

TORT Tortuosity 0.66 
Average solid values are between 
0-2, 0.66 is conservative estimate 
for sandy soils 

TSOIL Average temperature of the soil 291.0 Average air temperature for site is 
291K 

VAPDIF Diffusion coefficient of vapor in air 0.24 Coefficient of vapor at 291 K, per 
Bolz and Tuve (1976) 

MATN Number of different soil materials 2 Base and Infiltration layer soils 
NPT Number of nodes 43 43 nodes 

MAT,Z Soil material identification number 
for 

See input file in 
Appendix 1-A   

Z Depth of node below the surface See input file in 
Appendix 1-A   

The van Genuchten (van Genuchten, 1978) method was selected to represent the 
hydraulic properties of the soils.  Soil samples were tested to determine the soil 
parameters.  The option for estimating liquid conductivity at the midpoint between the 
43 nodes was geometric mean which is the most commonly used method for the 
UNSAT-H model.  

3N.3.2 Soil Property Information  
Soil samples were collected from a selected off-site borrow source stockpile to be used 
for the final cover in order to determine their suitability for use in the ET cap at 
McCombs Landfill.  On-site soils that are equivalent to the off-site borrow source (as 
well as other off-site borrow sources) may also be utilized for the alternative cap 
profile, provided they meet the same testing standards.  The soil samples obtained by 
PSC and tested by Daniel B. Stephens and Associates, Inc. (DBS) were a silty sand. 
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The soil hydraulic conductivities were tested at 75%, 80, 85%, 90% and 95% 
compaction to determine the best use for the ET cover system.  It should be noted that 
only the data results from the 80% and 90% compaction rates are used for the 
modeling, as those values are assigned to the ET cap profile.  Laboratory report data is 
provided as Appendix 3N, Attachment 2.  The van Genuchten parameters were also 
tested by DBS and the water retention curves are provided as Appendix 3N, 
Attachment 2.  Soil property information is presented as Table 3N-2. 

Table 3N-2  
Soil Testing Results 

USCS Classification Silty Sand (SM) 
Bulk Density 1.56 g/cm3 (97.38 lb/cf) 
Maximum Dry Density (Standard Proctor) 1.83 g/cm3 (114.24 lb/cf) 
Percent Optimum Moisture 10.90%   

Soil Water Retention Curve - 80% 

Suction (cm) Moisture Content 
0 0.452 
12 0.415 
38 0.397 
79 0.188 
510 0.104 

11,728 0.056 
851,293 0.012 

Soil Water Retention Curve - 90% 
  
  
  
  
  
  
  

Suction (cm) Moisture Content 
0 0.377 
11 0.361 
40 0.348 
83 0.336 
510 0.115 

11,728 0.063 
851,293 0.014 

Saturated Hydraulic Conductivity - 80% 6.6E-03 cm/sec (23.76 cm/hr) 
Saturated Hydraulic Conductivity - 90% 1.3E-03 cm/sec (4.68 cm/hr) 

This site has a very deep groundwater elevation, has a Subtitle D Liner system, and is 
designed and operation to pose no risk to human health or the environment.   

Soil input parameters are provided on the following Table 3N-3 below. 
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Table 3N-3 
Summary of UNSAT-H Parameters - Soil 

Parameter 
Name Parameter Description Value Source 

DUMMY Soil type name 90% Compaction Layer  
THET Saturated water content 0.37 Calculated lab data 
THTR Residual water content 0.04 Calculated lab data 
VGA Van Genuchten - α 0.006 Calculated lab data 
VGN Van Genuchten - n 2.16 Calculated lab data 

RKMOD Conductivity model options 2 (Mualem) Typical option utilized 

SK Saturated hydraulic 
conductivity 4.6 Lab measurement 

EPIT Exponent of the pore 
interaction term 0.5 Value for used with Mualem option 

DUMMY Soil type name 80% Compaction Layer  
THET Saturated water content 0.44 Calculated lab data 
THTR Residual water content 0.057 Calculated lab data 
VGA Van Genuchten - α 0.017 Calculated lab data 
VGN Van Genuchten - n 3.99 Calculated lab data 

RKMOD Conductivity model options 2 Typical option utilized 

SK Saturated hydraulic 
conductivity 23.7 Lab measurement 

EPIT Exponent of the pore 
interaction term 0.5 Value for used with Mualem option 

3N.3.3 Initial Conditions 
The initial conditions variables for the UNSAT-H model include the initial suction 
head of the soil for initial hydraulic conditions.  The wilting point is a suction head 
value of 15,000 cm for loamy sand (LS) soil (Winkler, 1999), but at placement the 
suction head will be lower than wilting point.  Therefore a value of 10,000 cm was 
assigned for the erosion layer. 

Initial conditions also include initial soil temperature which was set at 291K. 

Initial conditions data is summarized in Table 3N-4. 

Table 3N-4 
Summary of UNSAT-H Parameters - Initial Conditions 

Parameter 
Name Parameter Description Value Source 

NDAY Day before suction head 
values are set 0 Sets initial suction head values 

for Day 1 

H Suction Head - 90% 575 (nodes 1 - 37) Calculated value soil suction at 
optimum moisture 

H Suction Head - 80% 125 (nodes 38 - 43) Calculated value soil suction at 
optimum moisture 
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3N.3.4 Plant Information 
UNSAT-H plant input is necessary for this model as plants are an important part of the 
ET cap. However, due to the arid climate of the Landfill, an unvegetated rock cover 
has been designed for the ET cap.  The model input plant information is summarized 
in Table 3N-5 indicating the values used for the lack of vegetation designed for this 
cover.   

Table 3N-5 
Summary of UNSAT-H Parameters - Plant Information 

Parameter 
Name Parameter Description Value Source 

LEAF Option for leaf area index 0 (LAI values not needed) NFPET = 1 
NFROOT Option for root growth 1 (Exponential relationship) Only option available 

NUPTAK Option for plant water uptake 1 (Sink term approximation 
proposed by Feddes) Only option available 

NFPET Option for partitioning PET 1 (Partitioning using LAI of 
Richie and Burnett (1971)) 

Typical option used for 
partitioning 

NSOW Day of the year on which seeds 
germinate 1 Rocks will be present on Day 1 

of each year 

NHRVST Day of the year on which plants 
cease transpiring 365 Rocks will be present on Day 

365 of each year 

BARE Fraction of soil surface that is 
bare of plants 0.2 Average percentage of exposed 

soil under rock cover 

AA,B1, B2 Root growth coefficients 0.0 , 0.0, 0.0 Roots not allowed to grow 

NTROOT Growth day on which roots 
reach the corresponding node 365 (All Nodes) Roots not allowed to grow 

HW, HD, HN 
Head values for wilting, 

transpiration decrease, and 
anaerobic conditions 

0.1, 0.05, 0.0 Roots not allowed to grow, so 
there will be no transpiration 

PETPC Coefficients for partitioning of 
PET using LAI 0.0, 0.52, 0.5, 0.1, 2.7 All default values for Ritchie and 

Burnett (1971) 

3N.3.5 Boundary Conditions 
Boundary conditions for the UNSAT-H model include potential evapotranspiration, 
altitude of the site, height of the wind speed measurement and average annual 
atmospheric pressure.  Daily meteorological input is also required, including 
maximum and minimum air temperature, dew point temperature, solar radiation or 
average cloud cover, average wind speed, and inches of precipitation.  Model 
boundary conditions are summarized in Table 3N-6. 
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Table 3N-6 
Summary of UNSAT-H Parameters - Boundary Conditions 

Parameter 
Name Parameter Description Value Source 

ALBEDO Potential evapotranspiration 0.49 Average daily pan evaporation for El Paso 

ALT Altitude of the site being simulated 1217 Average elevation of final cap 

ZU Height of the wind speed measurement 0.5 Height of wind speed meter at weather 
station 

PMB Average annual atmospheric pressure 882 Average pressure measure at weather 
station 

3N.3.6 Results 
The table below provides a summary of the output data.  Most importantly, the 
percolation rates from the bottom of the alternative cap after 30 years have been 
provided.   
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Table 3N-7 
Summary of UNSAT-H ET Cap Performance 

 
Precipitation 

P (cm) 
Potential 

Evapotranspiration 
PET (cm) 

P/PET 
Ratio 

Actual 
Evaporation 

(cm) 

Actual 
Transpiration 

(cm) 
Runoff 
(% of P) 

End of Year 
Storage 

(cm) 
Percolation 

(mm) 
Mass 

Balance 
Error (cm) 

Percolation + 
Mass Balance 

Error 
Year 1 32.08 338.20 0.09 35.19 0.00 0.00% 3.42 2.43E+00 8.48E-03 2.43E+00 
Year 2 27.86 333.15 0.08 25.44 0.00 0.00% 5.83 2.28E-02 9.61E-03 3.24E-02 
Year 3 20.30 327.11 0.06 20.30 0.00 0.00% 3.65 6.36E-03 8.91E-03 1.53E-02 
Year 4 41.07 290.78 0.14 40.24 0.00 0.00% 4.44 4.22E-01 8.14E-03 4.30E-01 
Year 5 20.73 236.56 0.09 21.71 0.00 0.00% 3.44 5.86E-02 7.20E-03 6.59E-02 
Year 6 30.91 245.32 0.13 29.32 0.00 0.00% 5.02 6.21E-03 8.91E-03 1.51E-02 
Year 7 27.79 273.51 0.10 26.16 0.00 0.00% 6.64 1.58E-03 9.75E-03 1.13E-02 
Year 8 28.09 283.60 0.10 31.02 0.00 0.00% 3.71 5.56E-04 7.41E-03 7.97E-03 
Year 9 18.44 309.23 0.06 18.67 0.00 0.00% 3.47 1.45E-04 7.99E-03 8.13E-03 
Year 10 32.64 308.68 0.11 32.25 0.00 0.00% 3.85 2.73E-06 8.21E-03 8.22E-03 
Year 11 31.45 298.97 0.11 26.95 0.00 0.00% 8.34 4.64E-06 9.10E-03 9.10E-03 
Year 12 28.96 305.44 0.09 32.94 0.00 0.00% 4.35 4.24E-05 9.54E-03 9.58E-03 
Year 13 24.46 336.56 0.07 24.68 0.00 0.00% 4.12 1.87E-05 8.38E-03 8.40E-03 
Year 14 13.92 356.84 0.04 12.81 0.00 0.00% 5.22 2.65E-07 8.16E-03 8.16E-03 
Year 15 20.47 349.82 0.06 22.24 0.00 0.00% 3.45 1.56E-07 7.64E-03 7.64E-03 
Year 16 21.31 376.36 0.06 21.50 0.00 0.00% 3.25 1.57E-07 6.31E-03 6.31E-03 
Year 17 24.46 312.89 0.08 23.05 0.00 0.00% 4.65 1.45E-07 1.16E-02 1.16E-02 
Year 18 17.20 328.21 0.05 18.10 0.00 0.00% 3.74 2.06E-07 7.46E-03 7.46E-03 
Year 19 20.73 324.97 0.06 20.08 0.00 0.00% 4.37 2.46E-07 6.47E-03 6.47E-03 
Year 20 18.82 334.21 0.06 19.47 0.00 0.00% 3.70 1.75E-07 7.81E-03 7.81E-03 
Year 21 10.90 331.25 0.03 11.06 0.00 0.00% 3.53 4.60E-08 7.75E-03 7.75E-03 
Year 22 17.50 337.82 0.05 16.44 0.00 0.00% 4.58 5.56E-08 7.77E-03 7.77E-03 
Year 23 10.69 347.20 0.03 11.84 0.00 0.00% 3.43 1.35E-07 6.86E-03 6.86E-03 
Year 24 30.71 309.41 0.10 30.29 0.00 0.00% 3.84 4.92E-07 8.96E-03 8.96E-03 
Year 25 32.69 312.90 0.10 33.17 0.00 0.00% 3.36 6.97E-06 7.14E-03 7.15E-03 
Year 26 18.57 326.87 0.06 18.32 0.00 0.00% 3.60 1.51E-04 8.69E-03 8.84E-03 
Year 27 25.71 333.23 0.08 25.42 0.00 0.00% 3.87 3.95E-04 9.43E-03 9.83E-03 
Year 28 25.04 363.23 0.07 25.47 0.00 0.00% 3.44 5.32E-07 6.58E-03 6.58E-03 
Year 29 22.05 349.97 0.06 21.13 0.00 0.00% 4.35 1.17E-07 7.74E-03 7.74E-03 
Year 30 16.94 337.22 0.05 17.86 0.00 0.00% 3.42 2.56E-07 7.02E-03 7.02E-03 
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The results from the UNSAT-H modeling indicate the alternative cap is effective in 
minimizing percolation of precipitation through the bottom of the alternative cap for 
as demonstrated above.  In addition, the model thickness shows a runoff quantity of 
less than 10% of precipitation as described in the TCEQ Guidance. 

Results, consisting of 30 years of output for the model, are presented within this 
appendix (as Attachment 1).  The results have been utilized to graph the water content 
of the vegetative support layer soil, shown in Figure 3N-1.  The moisture content 
varies greatly in the top layer, demonstrating the movement of water due to the natural 
water cycle of precipitation, evaporation, transpiration and infiltration.  In the lower 
level of the profile, moisture values remain fairly constant.  This demonstrates the 
suitability of the material as an ET cover in providing a water storage in the cap.  

3N.3.7 Conclusions 
According to the results of the 30-year model run for the alternative cover soil profile 
(depicted in Drawing P3-35), the percolation rates of the alternative cap range from 
4.6x10-8 mm/year to 2.43 mm/year, which is less than the maximum allowed 
percolation rate of 3 mm/year.  Note the UNSAT-H model does not account for 
structural integrity and cost.  Consequently, these parameters must also be considered 
when choosing a final cap.  The alternative cap does not have the stringent compaction 
specifications required for the conventional cap.   
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a.inp
McCombs Landfill�ET Cap design�Two Layer�No Plants
1,1,                             IPLANT,NGRAV
365,1,365,                       IFDEND,IDTBEG,IDTEND
1,30,0,1,30,                     IYS,NYEARS,ISTEAD,IFLIST,NFLIST
0,24,                          NPRINT,STOPHR
0,4,1,1.0E�6,                    ISMETH,INMAX,ISWDIF,DMAXBA
1.0,1.0E�8,1.0,                 DELMAX,DELMIN,OUTTIM
1.2,1.0E�4,0.0,0.0,0.0,          RFACT,RAINIF,DHTOL,DHMAX,DHFACT
4,3,0.0,                         KOPT,KEST,WTF
0,1,2,1,                         ITOPBC,IEVOPT,NFHOUR,LOWER
1.0,1.0E6,0.0,0.0,               HIRRI,HDRY,HTOP,RHA
1,0,1,                           IETOPT,ICLOUD,ISHOPT
1,1.0,                           IRAIN,HPR
0,0.0,0.0,0.0,0,                 IHYS,AIRTOL,HYSTOL,HYSMXH,HYFILE
0,0,0.0,                         IHEAT,ICONVH,DMAXHE
0,0.0,0.0,0.0,                   UPPERH,TSMEAN,TSAMP,QHCTOP
0,0.0,0.0,                       LOWERH,QHLEAK,TGRAD
1,0.66,291.0,0.24,               IVAPOR,TORT,TSOIL,VAPDIF
2,43,                            matn,npt
1,0.00,1,0.10,1,0.20,1,0.30,
1,0.40,1,0.50,1,0.60,1,0.70,
1,0.80,1,0.90,1,1.00,1,1.25,
1,1.50,1,1.75,1,2.00,1,2.50,
1,3.00,1,3.50,1,4.00,1,4.50,
1,5.08,1,7.62,1,10.16,1,12.70,
1,15.24,1,17.78,1,20.32,1,22.86,
1,25.40,1,27.94,1,30.48,1,33.02,
1,35.56,1,38.10,1,40.64,1,43.18,
1,45.72,2,48.26,2,50.80,2,53.34,
2,55.88,2,58.42,2,60.96,
90% Compaction Layer
0.37,0.04,0.006,2.16,
conductivity
2.0,4.6,0.006,2.16,0.5,
80% Compaction Layer
0.44,0.057,0.017,3.99,
conductivity
2.0,23.7,0.017,3.99,0.5,
0,                              NDAY
575.0,575.0,575.0,575.0,
575.0,575.0,575.0,575.0,
575.0,575.0,575.0,575.0,
575.0,575.0,575.0,575.0,
575.0,575.0,575.0,575.0,
575.0,575.0,575.0,575.0,
575.0,575.0,575.0,575.0,
575.0,575.0,575.0,575.0,
575.0,575.0,575.0,575.0,
575.0,125.0,125.0,125.0,
125.0,125.0,125.0,
0,1,1,1,1,365,
0.2,
0.0,0.0,0.0,
365,365,365,365,365,365,365,365,365,365,
365,365,365,365,365,365,365,365,365,365,
365,365,365,365,365,365,365,365,365,365,
365,365,365,365,365,365,365,365,365,365,  
365,365,365, 
0.1,0.05,0.0,
0.1,0.05,0.0,
0.0,0.52,0.5,0.1,2.7,
0.2,1217,0.5,1000.0,                             ALBEDO,ALT,ZU,PMB
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a0001.out
��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a000
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 5.750E+02 0.1157 291.00     2 1.000E�01 5.750E+02 0.1157 291.00
     3 2.000E�01 5.750E+02 0.1157 291.00     4 3.000E�01 5.750E+02 0.1157 291.00
     5 4.000E�01 5.750E+02 0.1157 291.00     6 5.000E�01 5.750E+02 0.1157 291.00
     7 6.000E�01 5.750E+02 0.1157 291.00     8 7.000E�01 5.750E+02 0.1157 291.00
     9 8.000E�01 5.750E+02 0.1157 291.00    10 9.000E�01 5.750E+02 0.1157 291.00
    11 1.000E+00 5.750E+02 0.1157 291.00    12 1.250E+00 5.750E+02 0.1157 291.00
    13 1.500E+00 5.750E+02 0.1157 291.00    14 1.750E+00 5.750E+02 0.1157 291.00
    15 2.000E+00 5.750E+02 0.1157 291.00    16 2.500E+00 5.750E+02 0.1157 291.00
    17 3.000E+00 5.750E+02 0.1157 291.00    18 3.500E+00 5.750E+02 0.1157 291.00
    19 4.000E+00 5.750E+02 0.1157 291.00    20 4.500E+00 5.750E+02 0.1157 291.00
    21 5.080E+00 5.750E+02 0.1157 291.00    22 7.620E+00 5.750E+02 0.1157 291.00
    23 1.016E+01 5.750E+02 0.1157 291.00    24 1.270E+01 5.750E+02 0.1157 291.00
    25 1.524E+01 5.750E+02 0.1157 291.00    26 1.778E+01 5.750E+02 0.1157 291.00
    27 2.032E+01 5.750E+02 0.1157 291.00    28 2.286E+01 5.750E+02 0.1157 291.00
    29 2.540E+01 5.750E+02 0.1157 291.00    30 2.794E+01 5.750E+02 0.1157 291.00
    31 3.048E+01 5.750E+02 0.1157 291.00    32 3.302E+01 5.750E+02 0.1157 291.00
    33 3.556E+01 5.750E+02 0.1157 291.00    34 3.810E+01 5.750E+02 0.1157 291.00
    35 4.064E+01 5.750E+02 0.1157 291.00    36 4.318E+01 5.750E+02 0.1157 291.00
    37 4.572E+01 5.750E+02 0.1157 291.00    38 4.826E+01 1.250E+02 0.0958 291.00
    39 5.080E+01 1.250E+02 0.0958 291.00    40 5.334E+01 1.250E+02 0.0958 291.00
    41 5.588E+01 1.250E+02 0.0958 291.00    42 5.842E+01 1.250E+02 0.0958 291.00
    43 6.096E+01 1.250E+02 0.0958 291.00

 Initial Water Storage =   6.7752 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04007
 Head (cm)         = 2.51455E+05
 LiqWater Flow (cm)=�2.29708E�01
 IsoVapor Flow (cm)=�1.25637E�01
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   6.7752+ 0.0000+ 0.0000 � 0.3591� 0.0000�  0.1046 =    6.3114 vs.    6.3115

 Mass Balance = �6.8203E�05 cm;  Time step attempts =  403 and successes =  346
   Evaporation:  Potential =  0.5673 cm, Actual =  0.3591 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 40.1 %;  TMEAN = 283.7 K;  HDRY =  1.2523E+06 cm;  DAYUBC =    68

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.36378E+06
 LiqWater Flow (cm)=�7.57384E�13
 IsoVapor Flow (cm)=�6.22860E�03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4219+ 0.0000+ 0.0000 � 0.0062� 0.0000�  0.0000 =    3.4156 vs.    3.4157

 Mass Balance = �7.3183E�06 cm;  Time step attempts =   47 and successes =   38
   Evaporation:  Potential =  0.5352 cm, Actual =  0.0062 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 37.0 %;  TMEAN = 283.4 K;  HDRY =  1.3638E+06 cm;  DAYUBC =    38
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.3820E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.3820E+02     [cm]
 Actual Evaporation                 =  3.5189E+01     [cm]
 Evaporation during Growth          =  3.5189E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  3.2080E+01     [cm]
 Total Basal Liquid Flux (drainage) =  2.4263E�01     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  3.2080E+01     [cm]
 Actual Rainfall                    =  3.2080E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.4157E+00     [cm]
 Mass Balance Error                 =  8.4845E�03     [cm]
 Total Successful Time Steps        =     67979
 Total Attempted Time Steps         =     83594
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     33255
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000   �3.1084E+00      0.050    1.6175E+01      0.150    9.2289E+00
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      0.250    6.6256E+00      0.350    5.2751E+00      0.450    4.4643E+00
      0.550    3.6058E+00      0.650    2.9094E+00      0.750    2.3158E+00
      0.850    1.7293E+00      0.950    1.2857E+00      1.125    9.5572E�01
      1.375   �3.0235E�02      1.625   �5.4339E�01      1.875   �9.8871E�01
      2.250   �1.3080E+00      2.750   �1.8987E+00      3.250   �2.2391E+00
      3.750   �2.4257E+00      4.250   �2.4992E+00      4.790   �2.5593E+00
      6.350   �2.5653E+00      8.890   �2.4718E+00     11.430   �2.3148E+00
     13.970   �2.1606E+00     16.510   �2.0088E+00     19.050   �1.8589E+00
     21.590   �1.7107E+00     24.130   �1.5639E+00     26.670   �1.4183E+00
     29.210   �1.2737E+00     31.750   �1.1300E+00     34.290   �9.8696E�01
     36.830   �8.4458E�01     39.370   �7.0270E�01     41.910   �5.6120E�01
     44.450   �4.2000E�01     46.990   �2.7721E�01     49.530   �1.7468E�01
     52.070   �8.6141E�02     54.610    7.9577E�03     57.150    1.0189E�01
     59.690    1.9573E�01     60.960    2.4263E�01

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a000
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 1.364E+06 0.0400 291.00     2 1.000E�01 1.333E+06 0.0400 291.00
     3 2.000E�01 1.304E+06 0.0400 291.00     4 3.000E�01 1.276E+06 0.0400 291.00
     5 4.000E�01 1.248E+06 0.0400 291.00     6 5.000E�01 1.220E+06 0.0400 291.00
     7 6.000E�01 1.193E+06 0.0400 291.00     8 7.000E�01 1.166E+06 0.0400 291.00
     9 8.000E�01 1.140E+06 0.0400 291.00    10 9.000E�01 1.114E+06 0.0400 291.00
    11 1.000E+00 1.089E+06 0.0400 291.00    12 1.250E+00 1.028E+06 0.0400 291.00
    13 1.500E+00 9.701E+05 0.0400 291.00    14 1.750E+00 9.142E+05 0.0400 291.00
    15 2.000E+00 8.605E+05 0.0400 291.00    16 2.500E+00 7.591E+05 0.0400 291.00
    17 3.000E+00 6.646E+05 0.0400 291.00    18 3.500E+00 5.762E+05 0.0400 291.00
    19 4.000E+00 4.932E+05 0.0400 291.00    20 4.500E+00 4.149E+05 0.0400 291.00
    21 5.080E+00 3.294E+05 0.0400 291.00    22 7.620E+00 2.935E+03 0.0518 291.00
    23 1.016E+01 2.602E+03 0.0536 291.00    24 1.270E+01 2.415E+03 0.0548 291.00
    25 1.524E+01 2.285E+03 0.0558 291.00    26 1.778E+01 2.189E+03 0.0566 291.00
    27 2.032E+01 2.114E+03 0.0573 291.00    28 2.286E+01 2.056E+03 0.0579 291.00
    29 2.540E+01 2.009E+03 0.0583 291.00    30 2.794E+01 1.970E+03 0.0588 291.00
    31 3.048E+01 1.939E+03 0.0591 291.00    32 3.302E+01 1.914E+03 0.0594 291.00
    33 3.556E+01 1.894E+03 0.0596 291.00    34 3.810E+01 1.878E+03 0.0598 291.00
    35 4.064E+01 1.865E+03 0.0600 291.00    36 4.318E+01 1.856E+03 0.0601 291.00
    37 4.572E+01 1.850E+03 0.0602 291.00    38 4.826E+01 1.341E+03 0.0570 291.00
    39 5.080E+01 3.647E+02 0.0586 291.00    40 5.334E+01 3.576E+02 0.0587 291.00
    41 5.588E+01 3.530E+02 0.0588 291.00    42 5.842E+01 3.505E+02 0.0588 291.00
    43 6.096E+01 3.497E+02 0.0589 291.00

 Initial Water Storage =   3.4157 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.37172E+06
 LiqWater Flow (cm)=�6.66047E�13
 IsoVapor Flow (cm)=�5.65338E�03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4157+ 0.0000+ 0.0000 � 0.0057� 0.0000�  0.0000 =    3.4100 vs.    3.4100

 Mass Balance = �4.3562E�08 cm;  Time step attempts =   24 and successes =   24
   Evaporation:  Potential =  0.5615 cm, Actual =  0.0057 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 36.8 %;  TMEAN = 285.1 K;  HDRY =  1.3717E+06 cm;  DAYUBC =    24

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.11160
 Head (cm)         = 6.05142E+02
 LiqWater Flow (cm)= 7.16570E�01
 IsoVapor Flow (cm)=�4.02967E�07
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   5.1148+ 0.7874+ 0.0000 � 0.0698� 0.0000�  0.0000 =    5.8324 vs.    5.8323

 Mass Balance =  1.1400E�04 cm;  Time step attempts =  194 and successes =  184
   Evaporation:  Potential =  0.0705 cm, Actual =  0.0698 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 79.7 %;  TMEAN = 272.3 K;  HDRY =  3.1088E+05 cm;  DAYUBC =     0
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.3315E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.3315E+02     [cm]
 Actual Evaporation                 =  2.5435E+01     [cm]
 Evaporation during Growth          =  2.5435E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.7864E+01     [cm]
 Total Basal Liquid Flux (drainage) =  2.2757E�03     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.7864E+01     [cm]
 Actual Rainfall                    =  2.7864E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  5.8323E+00     [cm]
 Mass Balance Error                 =  9.6138E�03     [cm]
 Total Successful Time Steps        =     68739
 Total Attempted Time Steps         =     85392
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     31990
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000    2.4286E+00      0.050    1.6487E+01      0.150    1.0921E+01
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      0.250    9.2998E+00      0.350    8.3598E+00      0.450    7.6333E+00
      0.550    6.9408E+00      0.650    6.4645E+00      0.750    6.1235E+00
      0.850    5.8795E+00      0.950    5.6427E+00      1.125    5.4150E+00
      1.375    4.8815E+00      1.625    4.3488E+00      1.875    4.0983E+00
      2.250    3.8437E+00      2.750    3.4933E+00      3.250    3.2834E+00
      3.750    3.0708E+00      4.250    2.9001E+00      4.790    2.7390E+00
      6.350    2.4922E+00      8.890    2.0063E+00     11.430    1.7594E+00
     13.970    1.5539E+00     16.510    1.4147E+00     19.050    1.2814E+00
     21.590    1.1512E+00     24.130    1.0240E+00     26.670    8.9987E�01
     29.210    7.7870E�01     31.750    6.6041E�01     34.290    5.4486E�01
     36.830    4.3181E�01     39.370    3.2089E�01     41.910    2.1160E�01
     44.450    1.0328E�01     46.990   �2.0801E�03     49.530    1.5598E�03
     52.070   �3.4344E�03     54.610   �1.8187E�03     57.150   �1.9018E�04
     59.690    1.4517E�03     60.960    2.2757E�03

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a000
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 6.051E+02 0.1116 291.00     2 1.000E�01 6.257E+02 0.1090 291.00
     3 2.000E�01 6.308E+02 0.1084 291.00     4 3.000E�01 6.296E+02 0.1086 291.00
     5 4.000E�01 6.270E+02 0.1089 291.00     6 5.000E�01 6.250E+02 0.1091 291.00
     7 6.000E�01 6.239E+02 0.1093 291.00     8 7.000E�01 6.234E+02 0.1093 291.00
     9 8.000E�01 6.234E+02 0.1093 291.00    10 9.000E�01 6.235E+02 0.1093 291.00
    11 1.000E+00 6.236E+02 0.1093 291.00    12 1.250E+00 6.238E+02 0.1093 291.00
    13 1.500E+00 6.235E+02 0.1093 291.00    14 1.750E+00 6.232E+02 0.1093 291.00
    15 2.000E+00 6.229E+02 0.1094 291.00    16 2.500E+00 6.224E+02 0.1094 291.00
    17 3.000E+00 6.219E+02 0.1095 291.00    18 3.500E+00 6.215E+02 0.1095 291.00
    19 4.000E+00 6.211E+02 0.1096 291.00    20 4.500E+00 6.208E+02 0.1096 291.00
    21 5.080E+00 6.204E+02 0.1097 291.00    22 7.620E+00 6.196E+02 0.1098 291.00
    23 1.016E+01 6.198E+02 0.1097 291.00    24 1.270E+01 6.210E+02 0.1096 291.00
    25 1.524E+01 6.232E+02 0.1093 291.00    26 1.778E+01 6.264E+02 0.1089 291.00
    27 2.032E+01 6.306E+02 0.1084 291.00    28 2.286E+01 6.356E+02 0.1078 291.00
    29 2.540E+01 6.415E+02 0.1072 291.00    30 2.794E+01 6.481E+02 0.1064 291.00
    31 3.048E+01 6.551E+02 0.1056 291.00    32 3.302E+01 6.623E+02 0.1048 291.00
    33 3.556E+01 6.692E+02 0.1041 291.00    34 3.810E+01 6.753E+02 0.1035 291.00
    35 4.064E+01 6.799E+02 0.1030 291.00    36 4.318E+01 6.826E+02 0.1027 291.00
    37 4.572E+01 6.828E+02 0.1027 291.00    38 4.826E+01 7.296E+02 0.0572 291.00
    39 5.080E+01 4.384E+02 0.0579 291.00    40 5.334E+01 4.193E+02 0.0581 291.00
    41 5.588E+01 4.102E+02 0.0582 291.00    42 5.842E+01 4.058E+02 0.0582 291.00
    43 6.096E+01 4.045E+02 0.0582 291.00

 Initial Water Storage =   5.8323 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.10820
 Head (cm)         = 6.32677E+02
 LiqWater Flow (cm)= 1.72536E�04
 IsoVapor Flow (cm)=�9.36585E�07
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   5.8323+ 0.0000+ 0.0000 � 0.0000� 0.0000�  0.0000 =    5.8323 vs.    5.8323

 Mass Balance = �1.3837E�06 cm;  Time step attempts =   24 and successes =   24
   Evaporation:  Potential =  0.0000 cm, Actual =  0.0000 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = **** %;  TMEAN = 268.7 K;  HDRY =  0.0000E+00 cm;  DAYUBC =     0

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 7.51360E+05
 LiqWater Flow (cm)=�1.43980E�03
 IsoVapor Flow (cm)=�4.34090E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.6975+ 0.0000+ 0.0000 � 0.0454� 0.0000�  0.0000 =    3.6521 vs.    3.6522

 Mass Balance = �8.7550E�05 cm;  Time step attempts =  383 and successes =  295
   Evaporation:  Potential =  0.3329 cm, Actual =  0.0454 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 57.8 %;  TMEAN = 277.0 K;  HDRY =  7.5136E+05 cm;  DAYUBC =   183
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.2711E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.2711E+02     [cm]
 Actual Evaporation                 =  2.2465E+01     [cm]
 Evaporation during Growth          =  2.2465E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.0295E+01     [cm]
 Total Basal Liquid Flux (drainage) =  6.3608E�04     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.0295E+01     [cm]
 Actual Rainfall                    =  2.0295E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.6522E+00     [cm]
 Mass Balance Error                 =  8.9141E�03     [cm]
 Total Successful Time Steps        =     68707
 Total Attempted Time Steps         =     84564
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     34084
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000   �2.1706E+00      0.050    1.3908E+01      0.150    1.0532E+01
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      0.250    8.4473E+00      0.350    6.6766E+00      0.450    5.5791E+00
      0.550    4.4609E+00      0.650    3.7823E+00      0.750    3.0072E+00
      0.850    2.5473E+00      0.950    2.0794E+00      1.125    1.6456E+00
      1.375    9.1665E�01      1.625    4.5345E�01      1.875    8.8090E�02
      2.250   �2.8988E�01      2.750   �9.1034E�01      3.250   �1.2194E+00
      3.750   �1.4956E+00      4.250   �1.6662E+00      4.790   �1.7263E+00
      6.350   �1.7154E+00      8.890   �1.6973E+00     11.430   �1.5760E+00
     13.970   �1.4562E+00     16.510   �1.3375E+00     19.050   �1.2197E+00
     21.590   �1.1027E+00     24.130   �9.8656E�01     26.670   �8.7158E�01
     29.210   �7.5796E�01     31.750   �6.4596E�01     34.290   �5.3576E�01
     36.830   �4.2739E�01     39.370   �3.2071E�01     41.910   �2.1537E�01
     44.450   �1.1086E�01     46.990   �5.3055E�03     49.530   �9.5000E�04
     52.070   �3.4922E�03     54.610   �2.4971E�03     57.150   �1.2402E�03
     59.690    1.2997E�05     60.960    6.3608E�04

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a000
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 7.514E+05 0.0400 291.00     2 1.000E�01 6.547E+05 0.0400 291.00
     3 2.000E�01 5.645E+05 0.0400 291.00     4 3.000E�01 4.798E+05 0.0400 291.00
     5 4.000E�01 4.001E+05 0.0400 291.00     6 5.000E�01 3.247E+05 0.0401 291.00
     7 6.000E�01 2.533E+05 0.0401 291.00     8 7.000E�01 1.854E+05 0.0401 291.00
     9 8.000E�01 1.208E+05 0.0402 291.00    10 9.000E�01 5.902E+04 0.0404 291.00
    11 1.000E+00 4.751E+03 0.0468 291.00    12 1.250E+00 3.474E+03 0.0497 291.00
    13 1.500E+00 3.058E+03 0.0513 291.00    14 1.750E+00 2.818E+03 0.0524 291.00
    15 2.000E+00 2.652E+03 0.0533 291.00    16 2.500E+00 2.431E+03 0.0547 291.00
    17 3.000E+00 2.285E+03 0.0558 291.00    18 3.500E+00 2.179E+03 0.0567 291.00
    19 4.000E+00 2.098E+03 0.0574 291.00    20 4.500E+00 2.033E+03 0.0581 291.00
    21 5.080E+00 1.973E+03 0.0587 291.00    22 7.620E+00 1.813E+03 0.0606 291.00
    23 1.016E+01 1.735E+03 0.0617 291.00    24 1.270E+01 1.698E+03 0.0623 291.00
    25 1.524E+01 1.683E+03 0.0625 291.00    26 1.778E+01 1.684E+03 0.0625 291.00
    27 2.032E+01 1.694E+03 0.0623 291.00    28 2.286E+01 1.709E+03 0.0621 291.00
    29 2.540E+01 1.725E+03 0.0619 291.00    30 2.794E+01 1.739E+03 0.0617 291.00
    31 3.048E+01 1.749E+03 0.0615 291.00    32 3.302E+01 1.754E+03 0.0614 291.00
    33 3.556E+01 1.755E+03 0.0614 291.00    34 3.810E+01 1.753E+03 0.0615 291.00
    35 4.064E+01 1.749E+03 0.0615 291.00    36 4.318E+01 1.745E+03 0.0616 291.00
    37 4.572E+01 1.742E+03 0.0616 291.00    38 4.826E+01 1.438E+03 0.0570 291.00
    39 5.080E+01 7.557E+02 0.0572 291.00    40 5.334E+01 5.450E+02 0.0575 291.00
    41 5.588E+01 5.061E+02 0.0576 291.00    42 5.842E+01 4.910E+02 0.0577 291.00
    43 6.096E+01 4.866E+02 0.0577 291.00

 Initial Water Storage =   3.6522 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 9.26464E+05
 LiqWater Flow (cm)=�1.90502E�11
 IsoVapor Flow (cm)=�2.63341E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.6522+ 0.0000+ 0.0000 � 0.0263� 0.0000�  0.0000 =    3.6258 vs.    3.6259

 Mass Balance = �2.3537E�05 cm;  Time step attempts =  105 and successes =   84
   Evaporation:  Potential =  0.3771 cm, Actual =  0.0263 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 50.9 %;  TMEAN = 281.2 K;  HDRY =  9.2646E+05 cm;  DAYUBC =    84

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 366, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 8.17331E+05
 LiqWater Flow (cm)=�2.46872E�02
 IsoVapor Flow (cm)=�6.53158E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.5260+ 0.0000+ 0.0000 � 0.0910� 0.0000�  0.0001 =    4.4350 vs.    4.4350

 Mass Balance = �4.9817E�05 cm;  Time step attempts =  283 and successes =  228
   Evaporation:  Potential =  0.3244 cm, Actual =  0.0910 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 55.1 %;  TMEAN = 283.2 K;  HDRY =  8.1733E+05 cm;  DAYUBC =   195
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  2.9078E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  2.9078E+02     [cm]
 Actual Evaporation                 =  4.0239E+01     [cm]
 Evaporation during Growth          =  4.0148E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  4.1072E+01     [cm]
 Total Basal Liquid Flux (drainage) =  4.2202E�02     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  4.1072E+01     [cm]
 Actual Rainfall                    =  4.1072E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  4.4350E+00     [cm]
 Mass Balance Error                 =  8.1425E�03     [cm]
 Total Successful Time Steps        =     59066
 Total Attempted Time Steps         =     71873
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     25299
 Total Time Actually Simulated      =  3.6600E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6600E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000    8.3318E�01      0.050    1.8404E+01      0.150    1.0492E+01
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      0.250    8.5822E+00      0.350    6.9584E+00      0.450    5.9455E+00
      0.550    5.2039E+00      0.650    4.7001E+00      0.750    4.2097E+00
      0.850    3.8079E+00      0.950    3.4513E+00      1.125    3.1350E+00
      1.375    2.6136E+00      1.625    2.2842E+00      1.875    2.1055E+00
      2.250    1.9731E+00      2.750    1.8119E+00      3.250    1.6991E+00
      3.750    1.5977E+00      4.250    1.4899E+00      4.790    1.3782E+00
      6.350    1.2294E+00      8.890    9.1286E�01     11.430    7.3721E�01
     13.970    6.9182E�01     16.510    6.5638E�01     19.050    6.1794E�01
     21.590    5.7660E�01     24.130    5.3254E�01     26.670    4.8605E�01
     29.210    4.3750E�01     31.750    3.8727E�01     34.290    3.3572E�01
     36.830    2.8319E�01     39.370    2.2991E�01     41.910    1.7607E�01
     44.450    1.2182E�01     46.990    6.8463E�02     49.530    7.0569E�02
     52.070    6.2742E�02     54.610    5.6159E�02     57.150    5.0435E�02
     59.690    4.4941E�02     60.960    4.2202E�02

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a000
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 8.173E+05 0.0400 291.00     2 1.000E�01 5.646E+05 0.0400 291.00
     3 2.000E�01 3.513E+05 0.0400 291.00     4 3.000E�01 1.669E+05 0.0401 291.00
     5 4.000E�01 4.238E+03 0.0477 291.00     6 5.000E�01 3.285E+03 0.0504 291.00
     7 6.000E�01 2.907E+03 0.0520 291.00     8 7.000E�01 2.679E+03 0.0531 291.00
     9 8.000E�01 2.520E+03 0.0541 291.00    10 9.000E�01 2.399E+03 0.0549 291.00
    11 1.000E+00 2.303E+03 0.0557 291.00    12 1.250E+00 2.126E+03 0.0572 291.00
    13 1.500E+00 2.002E+03 0.0584 291.00    14 1.750E+00 1.908E+03 0.0595 291.00
    15 2.000E+00 1.833E+03 0.0604 291.00    16 2.500E+00 1.719E+03 0.0620 291.00
    17 3.000E+00 1.634E+03 0.0633 291.00    18 3.500E+00 1.568E+03 0.0644 291.00
    19 4.000E+00 1.513E+03 0.0654 291.00    20 4.500E+00 1.468E+03 0.0663 291.00
    21 5.080E+00 1.424E+03 0.0673 291.00    22 7.620E+00 1.290E+03 0.0705 291.00
    23 1.016E+01 1.208E+03 0.0729 291.00    24 1.270E+01 1.151E+03 0.0748 291.00
    25 1.524E+01 1.110E+03 0.0763 291.00    26 1.778E+01 1.078E+03 0.0775 291.00
    27 2.032E+01 1.053E+03 0.0785 291.00    28 2.286E+01 1.033E+03 0.0794 291.00
    29 2.540E+01 1.016E+03 0.0801 291.00    30 2.794E+01 1.002E+03 0.0807 291.00
    31 3.048E+01 9.910E+02 0.0813 291.00    32 3.302E+01 9.815E+02 0.0817 291.00
    33 3.556E+01 9.736E+02 0.0821 291.00    34 3.810E+01 9.671E+02 0.0824 291.00
    35 4.064E+01 9.617E+02 0.0827 291.00    36 4.318E+01 9.573E+02 0.0829 291.00
    37 4.572E+01 9.538E+02 0.0831 291.00    38 4.826E+01 8.924E+02 0.0571 291.00
    39 5.080E+01 3.174E+02 0.0595 291.00    40 5.334E+01 3.114E+02 0.0596 291.00
    41 5.588E+01 3.073E+02 0.0597 291.00    42 5.842E+01 3.049E+02 0.0598 291.00
    43 6.096E+01 3.041E+02 0.0598 291.00

 Initial Water Storage =   4.4350 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 7.28174E+05
 LiqWater Flow (cm)= 3.58536E�03
 IsoVapor Flow (cm)=�5.90245E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.4350+ 0.0254+ 0.0000 � 0.0808� 0.0000�  0.0001 =    4.3795 vs.    4.3795

 Mass Balance = �5.7700E�07 cm;  Time step attempts =  451 and successes =  369
   Evaporation:  Potential =  0.3091 cm, Actual =  0.0808 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 58.8 %;  TMEAN = 278.2 K;  HDRY =  7.2817E+05 cm;  DAYUBC =   212

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.09545E+06
 LiqWater Flow (cm)=�1.41797E�12
 IsoVapor Flow (cm)=�4.90720E�03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4400+ 0.0000+ 0.0000 � 0.0049� 0.0000�  0.0000 =    3.4351 vs.    3.4351

 Mass Balance = �1.3140E�06 cm;  Time step attempts =   78 and successes =   78
   Evaporation:  Potential =  0.3996 cm, Actual =  0.0049 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 45.0 %;  TMEAN = 287.3 K;  HDRY =  1.0954E+06 cm;  DAYUBC =    63
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  2.3656E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  2.3656E+02     [cm]
 Actual Evaporation                 =  2.1713E+01     [cm]
 Evaporation during Growth          =  2.1713E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.0726E+01     [cm]
 Total Basal Liquid Flux (drainage) =  5.8647E�03     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.0726E+01     [cm]
 Actual Rainfall                    =  2.0726E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.4351E+00     [cm]
 Mass Balance Error                 =  7.2042E�03     [cm]
 Total Successful Time Steps        =     60227
 Total Attempted Time Steps         =     73458
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     28453
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000   �9.8685E�01      0.050    1.3298E+01      0.150    9.5452E+00
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      0.250    7.3145E+00      0.350    6.0635E+00      0.450    4.7307E+00
      0.550    3.7358E+00      0.650    3.1129E+00      0.750    2.6955E+00
      0.850    2.2553E+00      0.950    2.0322E+00      1.125    1.8690E+00
      1.375    1.3532E+00      1.625    9.8294E�01      1.875    7.5565E�01
      2.250    5.4632E�01      2.750    1.9250E�01      3.250   �3.7377E�02
      3.750   �2.9459E�01      4.250   �3.9371E�01      4.790   �4.7620E�01
      6.350   �5.3913E�01      8.890   �6.5219E�01     11.430   �7.3443E�01
     13.970   �7.1362E�01     16.510   �6.6350E�01     19.050   �6.1221E�01
     21.590   �5.6002E�01     24.130   �5.0712E�01     26.670   �4.5364E�01
     29.210   �3.9967E�01     31.750   �3.4530E�01     34.290   �2.9054E�01
     36.830   �2.3547E�01     39.370   �1.8011E�01     41.910   �1.2448E�01
     44.450   �6.8611E�02     46.990   �1.0617E�02     49.530   �6.0776E�03
     52.070   �8.1995E�03     54.610   �4.2401E�03     57.150   �2.2800E�04
     59.690    3.8283E�03     60.960    5.8647E�03

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a000
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 1.095E+06 0.0400 291.00     2 1.000E�01 1.074E+06 0.0400 291.00
     3 2.000E�01 1.052E+06 0.0400 291.00     4 3.000E�01 1.031E+06 0.0400 291.00
     5 4.000E�01 1.011E+06 0.0400 291.00     6 5.000E�01 9.904E+05 0.0400 291.00
     7 6.000E�01 9.703E+05 0.0400 291.00     8 7.000E�01 9.505E+05 0.0400 291.00
     9 8.000E�01 9.310E+05 0.0400 291.00    10 9.000E�01 9.118E+05 0.0400 291.00
    11 1.000E+00 8.928E+05 0.0400 291.00    12 1.250E+00 8.465E+05 0.0400 291.00
    13 1.500E+00 8.017E+05 0.0400 291.00    14 1.750E+00 7.583E+05 0.0400 291.00
    15 2.000E+00 7.163E+05 0.0400 291.00    16 2.500E+00 6.359E+05 0.0400 291.00
    17 3.000E+00 5.599E+05 0.0400 291.00    18 3.500E+00 4.879E+05 0.0400 291.00
    19 4.000E+00 4.196E+05 0.0400 291.00    20 4.500E+00 3.544E+05 0.0400 291.00
    21 5.080E+00 2.826E+05 0.0401 291.00    22 7.620E+00 2.816E+03 0.0524 291.00
    23 1.016E+01 2.522E+03 0.0541 291.00    24 1.270E+01 2.343E+03 0.0554 291.00
    25 1.524E+01 2.219E+03 0.0564 291.00    26 1.778E+01 2.125E+03 0.0572 291.00
    27 2.032E+01 2.053E+03 0.0579 291.00    28 2.286E+01 1.995E+03 0.0585 291.00
    29 2.540E+01 1.948E+03 0.0590 291.00    30 2.794E+01 1.910E+03 0.0594 291.00
    31 3.048E+01 1.878E+03 0.0598 291.00    32 3.302E+01 1.853E+03 0.0601 291.00
    33 3.556E+01 1.832E+03 0.0604 291.00    34 3.810E+01 1.816E+03 0.0606 291.00
    35 4.064E+01 1.803E+03 0.0608 291.00    36 4.318E+01 1.794E+03 0.0609 291.00
    37 4.572E+01 1.788E+03 0.0610 291.00    38 4.826E+01 1.375E+03 0.0570 291.00
    39 5.080E+01 4.470E+02 0.0579 291.00    40 5.334E+01 4.233E+02 0.0580 291.00
    41 5.588E+01 4.117E+02 0.0581 291.00    42 5.842E+01 4.060E+02 0.0582 291.00
    43 6.096E+01 4.042E+02 0.0582 291.00

 Initial Water Storage =   3.4351 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 6.35849E+05
 LiqWater Flow (cm)= 1.78693E�02
 IsoVapor Flow (cm)=�1.81668E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4351+ 0.0254+ 0.0000 � 0.0257� 0.0000�  0.0000 =    3.4348 vs.    3.4348

 Mass Balance =  4.2824E�05 cm;  Time step attempts =  789 and successes =  604
   Evaporation:  Potential =  0.2650 cm, Actual =  0.0257 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 62.9 %;  TMEAN = 282.3 K;  HDRY =  6.3585E+05 cm;  DAYUBC =   215

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.07222
 Head (cm)         = 1.23093E+03
 LiqWater Flow (cm)=�7.53879E�02
 IsoVapor Flow (cm)=�6.03726E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   5.1574+ 0.0000+ 0.0000 � 0.1359� 0.0000�  0.0000 =    5.0215 vs.    5.0215

 Mass Balance = �1.1448E�05 cm;  Time step attempts =  347 and successes =  284
   Evaporation:  Potential =  0.1836 cm, Actual =  0.1359 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 56.1 %;  TMEAN = 277.3 K;  HDRY =  7.9304E+05 cm;  DAYUBC =   110
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  2.4532E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  2.4532E+02     [cm]
 Actual Evaporation                 =  2.9316E+01     [cm]
 Evaporation during Growth          =  2.9316E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  3.0912E+01     [cm]
 Total Basal Liquid Flux (drainage) =  6.2115E�04     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  3.0912E+01     [cm]
 Actual Rainfall                    =  3.0912E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  5.0215E+00     [cm]
 Mass Balance Error                 =  8.9089E�03     [cm]
 Total Successful Time Steps        =     63704
 Total Attempted Time Steps         =     77759
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     27401
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000    1.5959E+00      0.050    1.7896E+01      0.150    1.0442E+01
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      0.250    8.4278E+00      0.350    7.1410E+00      0.450    6.3865E+00
      0.550    5.6139E+00      0.650    5.1546E+00      0.750    4.7543E+00
      0.850    4.5138E+00      0.950    4.2885E+00      1.125    4.0474E+00
      1.375    3.3939E+00      1.625    3.1879E+00      1.875    2.8749E+00
      2.250    2.6660E+00      2.750    2.3285E+00      3.250    2.2193E+00
      3.750    2.1514E+00      4.250    2.0781E+00      4.790    2.0098E+00
      6.350    1.8872E+00      8.890    1.4813E+00     11.430    1.2825E+00
     13.970    1.1405E+00     16.510    1.0604E+00     19.050    9.7873E�01
     21.590    8.9529E�01     24.130    8.1028E�01     26.670    7.2386E�01
     29.210    6.3617E�01     31.750    5.4732E�01     34.290    4.5744E�01
     36.830    3.6661E�01     39.370    2.7495E�01     41.910    1.8254E�01
     44.450    8.9477E�02     46.990   �2.3217E�03     49.530    7.3334E�04
     52.070   �3.1156E�03     54.610   �2.1863E�03     57.150   �1.0857E�03
     59.690    4.9219E�05     60.960    6.2115E�04

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a000
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 1.231E+03 0.0722 291.00     2 1.000E�01 1.228E+03 0.0723 291.00
     3 2.000E�01 1.226E+03 0.0724 291.00     4 3.000E�01 1.223E+03 0.0725 291.00
     5 4.000E�01 1.220E+03 0.0726 291.00     6 5.000E�01 1.217E+03 0.0726 291.00
     7 6.000E�01 1.214E+03 0.0727 291.00     8 7.000E�01 1.211E+03 0.0728 291.00
     9 8.000E�01 1.208E+03 0.0729 291.00    10 9.000E�01 1.205E+03 0.0730 291.00
    11 1.000E+00 1.202E+03 0.0731 291.00    12 1.250E+00 1.194E+03 0.0734 291.00
    13 1.500E+00 1.186E+03 0.0736 291.00    14 1.750E+00 1.177E+03 0.0739 291.00
    15 2.000E+00 1.169E+03 0.0742 291.00    16 2.500E+00 1.152E+03 0.0747 291.00
    17 3.000E+00 1.135E+03 0.0753 291.00    18 3.500E+00 1.119E+03 0.0759 291.00
    19 4.000E+00 1.102E+03 0.0765 291.00    20 4.500E+00 1.087E+03 0.0771 291.00
    21 5.080E+00 1.069E+03 0.0778 291.00    22 7.620E+00 1.000E+03 0.0808 291.00
    23 1.016E+01 9.473E+02 0.0834 291.00    24 1.270E+01 9.062E+02 0.0857 291.00
    25 1.524E+01 8.739E+02 0.0876 291.00    26 1.778E+01 8.479E+02 0.0892 291.00
    27 2.032E+01 8.266E+02 0.0906 291.00    28 2.286E+01 8.090E+02 0.0919 291.00
    29 2.540E+01 7.942E+02 0.0930 291.00    30 2.794E+01 7.816E+02 0.0939 291.00
    31 3.048E+01 7.710E+02 0.0948 291.00    32 3.302E+01 7.619E+02 0.0955 291.00
    33 3.556E+01 7.542E+02 0.0961 291.00    34 3.810E+01 7.477E+02 0.0967 291.00
    35 4.064E+01 7.423E+02 0.0971 291.00    36 4.318E+01 7.379E+02 0.0975 291.00
    37 4.572E+01 7.344E+02 0.0978 291.00    38 4.826E+01 7.211E+02 0.0572 291.00
    39 5.080E+01 5.692E+02 0.0574 291.00    40 5.334E+01 5.140E+02 0.0576 291.00
    41 5.588E+01 4.901E+02 0.0577 291.00    42 5.842E+01 4.793E+02 0.0577 291.00
    43 6.096E+01 4.761E+02 0.0577 291.00

 Initial Water Storage =   5.0215 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.06732
 Head (cm)         = 1.42150E+03
 LiqWater Flow (cm)=�5.98481E�02
 IsoVapor Flow (cm)=�6.59605E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   5.0215+ 0.0000+ 0.0000 � 0.1261� 0.0000�  0.0000 =    4.8954 vs.    4.8955

 Mass Balance = �1.2493E�05 cm;  Time step attempts =  343 and successes =  273
   Evaporation:  Potential =  0.2331 cm, Actual =  0.1261 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 54.0 %;  TMEAN = 278.4 K;  HDRY =  8.4505E+05 cm;  DAYUBC =   106

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.11215
 Head (cm)         = 6.00954E+02
 LiqWater Flow (cm)=�3.86137E�01
 IsoVapor Flow (cm)=�6.59905E�07
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   7.0303+ 0.0000+ 0.0000 � 0.3867� 0.0000�  0.0000 =    6.6436 vs.    6.6436

 Mass Balance = �1.0827E�05 cm;  Time step attempts =   69 and successes =   55
   Evaporation:  Potential =  0.3867 cm, Actual =  0.3867 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 51.7 %;  TMEAN = 276.2 K;  HDRY =  9.0545E+05 cm;  DAYUBC =     0
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  2.7351E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  2.7351E+02     [cm]
 Actual Evaporation                 =  2.6156E+01     [cm]
 Evaporation during Growth          =  2.6156E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.7788E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.5789E�04     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.7788E+01     [cm]
 Actual Rainfall                    =  2.7788E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  6.6436E+00     [cm]
 Mass Balance Error                 =  9.7480E�03     [cm]
 Total Successful Time Steps        =     69390
 Total Attempted Time Steps         =     85815
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     32593
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000    1.6320E+00      0.050    1.7689E+01      0.150    1.3448E+01
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      0.250    1.1820E+01      0.350    1.0224E+01      0.450    8.8223E+00
      0.550    7.9109E+00      0.650    7.0589E+00      0.750    6.4777E+00
      0.850    5.9883E+00      0.950    5.4254E+00      1.125    5.0102E+00
      1.375    4.2211E+00      1.625    3.6872E+00      1.875    3.2746E+00
      2.250    2.9751E+00      2.750    2.3793E+00      3.250    2.0351E+00
      3.750    1.8898E+00      4.250    1.7611E+00      4.790    1.6556E+00
      6.350    1.4644E+00      8.890    1.2879E+00     11.430    1.1999E+00
     13.970    1.1142E+00     16.510    1.0300E+00     19.050    9.4653E�01
     21.590    8.6324E�01     24.130    7.7982E�01     26.670    6.9604E�01
     29.210    6.1172E�01     31.750    5.2675E�01     34.290    4.4105E�01
     36.830    3.5460E�01     39.370    2.6737E�01     41.910    1.7935E�01
     44.450    9.0549E�02     46.990    1.7408E�03     49.530    2.6522E�03
     52.070   �5.4616E�04     54.610   �1.1444E�03     57.150   �7.0492E�04
     59.690   �1.3504E�04     60.960    1.5789E�04

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a000
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 6.010E+02 0.1121 291.00     2 1.000E�01 5.935E+02 0.1131 291.00
     3 2.000E�01 5.919E+02 0.1134 291.00     4 3.000E�01 5.920E+02 0.1133 291.00
     5 4.000E�01 5.924E+02 0.1133 291.00     6 5.000E�01 5.925E+02 0.1133 291.00
     7 6.000E�01 5.924E+02 0.1133 291.00     8 7.000E�01 5.921E+02 0.1133 291.00
     9 8.000E�01 5.918E+02 0.1134 291.00    10 9.000E�01 5.915E+02 0.1134 291.00
    11 1.000E+00 5.912E+02 0.1135 291.00    12 1.250E+00 5.905E+02 0.1135 291.00
    13 1.500E+00 5.899E+02 0.1136 291.00    14 1.750E+00 5.891E+02 0.1137 291.00
    15 2.000E+00 5.884E+02 0.1138 291.00    16 2.500E+00 5.868E+02 0.1140 291.00
    17 3.000E+00 5.853E+02 0.1143 291.00    18 3.500E+00 5.837E+02 0.1145 291.00
    19 4.000E+00 5.821E+02 0.1147 291.00    20 4.500E+00 5.805E+02 0.1149 291.00
    21 5.080E+00 5.786E+02 0.1152 291.00    22 7.620E+00 5.698E+02 0.1165 291.00
    23 1.016E+01 5.607E+02 0.1178 291.00    24 1.270E+01 5.515E+02 0.1192 291.00
    25 1.524E+01 5.426E+02 0.1206 291.00    26 1.778E+01 5.340E+02 0.1220 291.00
    27 2.032E+01 5.258E+02 0.1234 291.00    28 2.286E+01 5.182E+02 0.1247 291.00
    29 2.540E+01 5.112E+02 0.1259 291.00    30 2.794E+01 5.047E+02 0.1271 291.00
    31 3.048E+01 4.988E+02 0.1282 291.00    32 3.302E+01 4.934E+02 0.1292 291.00
    33 3.556E+01 4.885E+02 0.1301 291.00    34 3.810E+01 4.842E+02 0.1310 291.00
    35 4.064E+01 4.803E+02 0.1318 291.00    36 4.318E+01 4.769E+02 0.1325 291.00
    37 4.572E+01 4.739E+02 0.1331 291.00    38 4.826E+01 4.672E+02 0.0578 291.00
    39 5.080E+01 4.240E+02 0.0580 291.00    40 5.334E+01 5.832E+02 0.0574 291.00
    41 5.588E+01 5.884E+02 0.0574 291.00    42 5.842E+01 5.610E+02 0.0575 291.00
    43 6.096E+01 5.531E+02 0.0575 291.00

 Initial Water Storage =   6.6436 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.11032
 Head (cm)         = 6.15265E+02
 LiqWater Flow (cm)=�2.58229E�01
 IsoVapor Flow (cm)=�6.09579E�07
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   6.6436+ 0.0000+ 0.0000 � 0.2583� 0.0000�  0.0000 =    6.3853 vs.    6.3853

 Mass Balance = �7.4848E�06 cm;  Time step attempts =   53 and successes =   43
   Evaporation:  Potential =  0.2583 cm, Actual =  0.2583 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 56.6 %;  TMEAN = 276.8 K;  HDRY =  7.8041E+05 cm;  DAYUBC =     0

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 366, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.69120E+06
 LiqWater Flow (cm)=�9.29631E�13
 IsoVapor Flow (cm)=�1.61312E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.7251+ 0.0000+ 0.0000 � 0.0161� 0.0000�  0.0000 =    3.7090 vs.    3.7090

 Mass Balance = �5.1656E�07 cm;  Time step attempts =   24 and successes =   24
   Evaporation:  Potential =  0.3606 cm, Actual =  0.0161 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 29.1 %;  TMEAN = 275.4 K;  HDRY =  1.6912E+06 cm;  DAYUBC =    24
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  2.8360E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  2.8360E+02     [cm]
 Actual Evaporation                 =  3.1020E+01     [cm]
 Evaporation during Growth          =  3.1003E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.8092E+01     [cm]
 Total Basal Liquid Flux (drainage) =  5.5642E�05     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.8092E+01     [cm]
 Actual Rainfall                    =  2.8092E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.7090E+00     [cm]
 Mass Balance Error                 =  7.4149E�03     [cm]
 Total Successful Time Steps        =     60326
 Total Attempted Time Steps         =     73673
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     27595
 Total Time Actually Simulated      =  3.6600E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6600E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000   �2.9271E+00      0.050    1.5966E+01      0.150    7.8829E+00
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      0.250    5.3691E+00      0.350    4.0227E+00      0.450    2.9738E+00
      0.550    2.2502E+00      0.650    1.5676E+00      0.750    1.0982E+00
      0.850    6.2439E�01      0.950    3.2278E�01      1.125    8.9771E�02
      1.375   �5.8202E�01      1.625   �1.0305E+00      1.875   �1.1695E+00
      2.250   �1.3018E+00      2.750   �1.5476E+00      3.250   �1.8010E+00
      3.750   �1.9415E+00      4.250   �2.0449E+00      4.790   �2.1305E+00
      6.350   �2.1684E+00      8.890   �2.2634E+00     11.430   �2.2005E+00
     13.970   �2.0531E+00     16.510   �1.9043E+00     19.050   �1.7545E+00
     21.590   �1.6033E+00     24.130   �1.4506E+00     26.670   �1.2962E+00
     29.210   �1.1403E+00     31.750   �9.8266E�01     34.290   �8.2345E�01
     36.830   �6.6268E�01     39.370   �5.0041E�01     41.910   �3.3673E�01
     44.450   �1.7169E�01     46.990   �4.3303E�03     49.530   �3.8151E�04
     52.070    1.3129E�04     54.610   �1.6587E�04     57.150   �1.6738E�04
     59.690   �2.8327E�05     60.960    5.5642E�05

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00

Page 3

Revised August 2012 Page 26



a0009.out
��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a000
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 1.691E+06 0.0400 291.00     2 1.000E�01 1.585E+06 0.0400 291.00
     3 2.000E�01 1.487E+06 0.0400 291.00     4 3.000E�01 1.395E+06 0.0400 291.00
     5 4.000E�01 1.309E+06 0.0400 291.00     6 5.000E�01 1.227E+06 0.0400 291.00
     7 6.000E�01 1.151E+06 0.0400 291.00     8 7.000E�01 1.078E+06 0.0400 291.00
     9 8.000E�01 1.010E+06 0.0400 291.00    10 9.000E�01 9.441E+05 0.0400 291.00
    11 1.000E+00 8.815E+05 0.0400 291.00    12 1.250E+00 7.365E+05 0.0400 291.00
    13 1.500E+00 6.054E+05 0.0400 291.00    14 1.750E+00 4.857E+05 0.0400 291.00
    15 2.000E+00 3.757E+05 0.0400 291.00    16 2.500E+00 1.789E+05 0.0401 291.00
    17 3.000E+00 6.320E+03 0.0449 291.00    18 3.500E+00 3.523E+03 0.0496 291.00
    19 4.000E+00 3.050E+03 0.0513 291.00    20 4.500E+00 2.788E+03 0.0526 291.00
    21 5.080E+00 2.587E+03 0.0537 291.00    22 7.620E+00 2.146E+03 0.0570 291.00
    23 1.016E+01 1.941E+03 0.0591 291.00    24 1.270E+01 1.814E+03 0.0606 291.00
    25 1.524E+01 1.725E+03 0.0619 291.00    26 1.778E+01 1.658E+03 0.0629 291.00
    27 2.032E+01 1.606E+03 0.0637 291.00    28 2.286E+01 1.564E+03 0.0645 291.00
    29 2.540E+01 1.530E+03 0.0651 291.00    30 2.794E+01 1.502E+03 0.0656 291.00
    31 3.048E+01 1.479E+03 0.0661 291.00    32 3.302E+01 1.460E+03 0.0665 291.00
    33 3.556E+01 1.444E+03 0.0668 291.00    34 3.810E+01 1.432E+03 0.0671 291.00
    35 4.064E+01 1.422E+03 0.0673 291.00    36 4.318E+01 1.415E+03 0.0675 291.00
    37 4.572E+01 1.410E+03 0.0676 291.00    38 4.826E+01 1.319E+03 0.0570 291.00
    39 5.080E+01 9.981E+02 0.0571 291.00    40 5.334E+01 7.482E+02 0.0572 291.00
    41 5.588E+01 6.403E+02 0.0573 291.00    42 5.842E+01 6.057E+02 0.0574 291.00
    43 6.096E+01 5.968E+02 0.0574 291.00

 Initial Water Storage =   3.7090 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.58175E+06
 LiqWater Flow (cm)=�1.09075E�12
 IsoVapor Flow (cm)=�1.46615E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.7090+ 0.0000+ 0.0000 � 0.0147� 0.0000�  0.0000 =    3.6943 vs.    3.6944

 Mass Balance = �1.1319E�05 cm;  Time step attempts =   81 and successes =   70
   Evaporation:  Potential =  0.4687 cm, Actual =  0.0147 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 31.5 %;  TMEAN = 279.0 K;  HDRY =  1.5817E+06 cm;  DAYUBC =    69

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04003
 Head (cm)         = 5.14739E+05
 LiqWater Flow (cm)=�1.71811E�02
 IsoVapor Flow (cm)=�3.69303E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.5271+ 0.0000+ 0.0000 � 0.0552� 0.0000�  0.0000 =    3.4719 vs.    3.4719

 Mass Balance = �6.5972E�05 cm;  Time step attempts =  332 and successes =  260
   Evaporation:  Potential =  0.2347 cm, Actual =  0.0552 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 68.7 %;  TMEAN = 277.0 K;  HDRY =  5.1474E+05 cm;  DAYUBC =   222
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.0923E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.0923E+02     [cm]
 Actual Evaporation                 =  1.8669E+01     [cm]
 Evaporation during Growth          =  1.8669E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  1.8440E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.4509E�05     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  1.8440E+01     [cm]
 Actual Rainfall                    =  1.8440E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.4719E+00     [cm]
 Mass Balance Error                 =  7.9878E�03     [cm]
 Total Successful Time Steps        =     57981
 Total Attempted Time Steps         =     70685
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     28973
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000   �2.2907E�01      0.050    1.2536E+01      0.150    8.2032E+00
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      0.250    6.9328E+00      0.350    6.0959E+00      0.450    5.5409E+00
      0.550    5.0352E+00      0.650    4.5563E+00      0.750    4.2158E+00
      0.850    3.8023E+00      0.950    3.5662E+00      1.125    3.3718E+00
      1.375    2.8764E+00      1.625    2.5173E+00      1.875    2.2502E+00
      2.250    1.9691E+00      2.750    1.3629E+00      3.250    1.0874E+00
      3.750    8.3773E�01      4.250    6.6985E�01      4.790    4.6818E�01
      6.350    2.3542E�01      8.890   �2.3721E�01     11.430   �2.9991E�01
     13.970   �2.9912E�01     16.510   �2.9259E�01     19.050   �2.8028E�01
     21.590   �2.6266E�01     24.130   �2.4094E�01     26.670   �2.1669E�01
     29.210   �1.9114E�01     31.750   �1.6490E�01     34.290   �1.3827E�01
     36.830   �1.1136E�01     39.370   �8.4229E�02     41.910   �5.6924E�02
     44.450   �2.9479E�02     46.990   �1.0713E�03     49.530    2.7009E�05
     52.070   �2.0314E�05     54.610   �1.0735E�04     57.150   �1.7348E�04
     59.690   �7.5504E�05     60.960    1.4509E�05

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 5.147E+05 0.0400 291.00     2 1.000E�01 4.181E+05 0.0400 291.00
     3 2.000E�01 3.279E+05 0.0400 291.00     4 3.000E�01 2.432E+05 0.0401 291.00
     5 4.000E�01 1.635E+05 0.0401 291.00     6 5.000E�01 8.829E+04 0.0402 291.00
     7 6.000E�01 1.748E+04 0.0415 291.00     8 7.000E�01 4.286E+03 0.0476 291.00
     9 8.000E�01 3.796E+03 0.0488 291.00    10 9.000E�01 3.488E+03 0.0497 291.00
    11 1.000E+00 3.272E+03 0.0504 291.00    12 1.250E+00 2.923E+03 0.0519 291.00
    13 1.500E+00 2.709E+03 0.0530 291.00    14 1.750E+00 2.560E+03 0.0539 291.00
    15 2.000E+00 2.448E+03 0.0546 291.00    16 2.500E+00 2.288E+03 0.0558 291.00
    17 3.000E+00 2.178E+03 0.0567 291.00    18 3.500E+00 2.096E+03 0.0575 291.00
    19 4.000E+00 2.034E+03 0.0581 291.00    20 4.500E+00 1.985E+03 0.0586 291.00
    21 5.080E+00 1.940E+03 0.0591 291.00    22 7.620E+00 1.839E+03 0.0603 291.00
    23 1.016E+01 1.822E+03 0.0605 291.00    24 1.270E+01 1.857E+03 0.0601 291.00
    25 1.524E+01 1.934E+03 0.0592 291.00    26 1.778E+01 2.045E+03 0.0580 291.00
    27 2.032E+01 2.173E+03 0.0567 291.00    28 2.286E+01 2.275E+03 0.0559 291.00
    29 2.540E+01 2.320E+03 0.0555 291.00    30 2.794E+01 2.317E+03 0.0556 291.00
    31 3.048E+01 2.291E+03 0.0558 291.00    32 3.302E+01 2.262E+03 0.0560 291.00
    33 3.556E+01 2.235E+03 0.0562 291.00    34 3.810E+01 2.213E+03 0.0564 291.00
    35 4.064E+01 2.196E+03 0.0565 291.00    36 4.318E+01 2.184E+03 0.0567 291.00
    37 4.572E+01 2.176E+03 0.0567 291.00    38 4.826E+01 1.865E+03 0.0570 291.00
    39 5.080E+01 1.521E+03 0.0570 291.00    40 5.334E+01 1.210E+03 0.0570 291.00
    41 5.588E+01 9.667E+02 0.0571 291.00    42 5.842E+01 8.377E+02 0.0571 291.00
    43 6.096E+01 8.022E+02 0.0572 291.00

 Initial Water Storage =   3.4719 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04003
 Head (cm)         = 5.28720E+05
 LiqWater Flow (cm)=�2.42654E�10
 IsoVapor Flow (cm)=�2.61550E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4719+ 0.0000+ 0.0000 � 0.0262� 0.0000�  0.0000 =    3.4458 vs.    3.4458

 Mass Balance = �2.5957E�05 cm;  Time step attempts =  131 and successes =  100
   Evaporation:  Potential =  0.1836 cm, Actual =  0.0262 cm

Page 1

Revised August 2012 Page 30



a0010.out
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 68.0 %;  TMEAN = 275.1 K;  HDRY =  5.2872E+05 cm;  DAYUBC =   100

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 9.10457E+05
 LiqWater Flow (cm)=�2.18199E�11
 IsoVapor Flow (cm)=�2.78730E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.8821+ 0.0000+ 0.0000 � 0.0279� 0.0000�  0.0000 =    3.8543 vs.    3.8543

 Mass Balance = �1.0967E�05 cm;  Time step attempts =   69 and successes =   59
   Evaporation:  Potential =  1.0080 cm, Actual =  0.0279 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 51.5 %;  TMEAN = 281.2 K;  HDRY =  9.1046E+05 cm;  DAYUBC =    59
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.0868E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.0868E+02     [cm]
 Actual Evaporation                 =  3.2248E+01     [cm]
 Evaporation during Growth          =  3.2248E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  3.2639E+01     [cm]
 Total Basal Liquid Flux (drainage) =  2.7345E�07     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  3.2639E+01     [cm]
 Actual Rainfall                    =  3.2639E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.8543E+00     [cm]
 Mass Balance Error                 =  8.2136E�03     [cm]
 Total Successful Time Steps        =     59911
 Total Attempted Time Steps         =     73500
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     27647
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000    3.9056E�01      0.050    1.5412E+01      0.150    9.0260E+00
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      0.250    7.3937E+00      0.350    6.3440E+00      0.450    5.4038E+00
      0.550    4.6883E+00      0.650    4.0832E+00      0.750    3.8222E+00
      0.850    3.5225E+00      0.950    3.3277E+00      1.125    3.1191E+00
      1.375    2.4766E+00      1.625    2.2001E+00      1.875    1.9564E+00
      2.250    1.7537E+00      2.750    1.5291E+00      3.250    1.3928E+00
      3.750    1.2827E+00      4.250    1.1503E+00      4.790    1.0504E+00
      6.350    8.9306E�01      8.890    5.9171E�01     11.430    4.9546E�01
     13.970    4.0404E�01     16.510    3.6221E�01     19.050    3.4139E�01
     21.590    3.1600E�01     24.130    2.8714E�01     26.670    2.5631E�01
     29.210    2.2464E�01     31.750    1.9273E�01     34.290    1.6078E�01
     36.830    1.2885E�01     39.370    9.6931E�02     41.910    6.4997E�02
     44.450    3.3010E�02     46.990    1.7054E�03     49.530    2.3272E�03
     52.070    3.7766E�04     54.610    3.3669E�05     57.150    1.1256E�06
     59.690   �2.3137E�06     60.960    2.7345E�07

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 9.105E+05 0.0400 291.00     2 1.000E�01 8.113E+05 0.0400 291.00
     3 2.000E�01 7.190E+05 0.0400 291.00     4 3.000E�01 6.326E+05 0.0400 291.00
     5 4.000E�01 5.513E+05 0.0400 291.00     6 5.000E�01 4.745E+05 0.0400 291.00
     7 6.000E�01 4.018E+05 0.0400 291.00     8 7.000E�01 3.327E+05 0.0400 291.00
     9 8.000E�01 2.670E+05 0.0401 291.00    10 9.000E�01 2.043E+05 0.0401 291.00
    11 1.000E+00 1.443E+05 0.0401 291.00    12 1.250E+00 4.918E+03 0.0465 291.00
    13 1.500E+00 3.545E+03 0.0495 291.00    14 1.750E+00 3.107E+03 0.0511 291.00
    15 2.000E+00 2.855E+03 0.0522 291.00    16 2.500E+00 2.552E+03 0.0539 291.00
    17 3.000E+00 2.366E+03 0.0552 291.00    18 3.500E+00 2.235E+03 0.0562 291.00
    19 4.000E+00 2.136E+03 0.0571 291.00    20 4.500E+00 2.057E+03 0.0578 291.00
    21 5.080E+00 1.983E+03 0.0586 291.00    22 7.620E+00 1.774E+03 0.0612 291.00
    23 1.016E+01 1.656E+03 0.0629 291.00    24 1.270E+01 1.579E+03 0.0642 291.00
    25 1.524E+01 1.524E+03 0.0652 291.00    26 1.778E+01 1.483E+03 0.0660 291.00
    27 2.032E+01 1.452E+03 0.0667 291.00    28 2.286E+01 1.428E+03 0.0672 291.00
    29 2.540E+01 1.408E+03 0.0676 291.00    30 2.794E+01 1.392E+03 0.0680 291.00
    31 3.048E+01 1.379E+03 0.0683 291.00    32 3.302E+01 1.368E+03 0.0685 291.00
    33 3.556E+01 1.359E+03 0.0688 291.00    34 3.810E+01 1.352E+03 0.0689 291.00
    35 4.064E+01 1.345E+03 0.0691 291.00    36 4.318E+01 1.341E+03 0.0692 291.00
    37 4.572E+01 1.337E+03 0.0693 291.00    38 4.826E+01 1.244E+03 0.0570 291.00
    39 5.080E+01 7.427E+02 0.0572 291.00    40 5.334E+01 7.253E+02 0.0572 291.00
    41 5.588E+01 8.281E+02 0.0571 291.00    42 5.842E+01 9.073E+02 0.0571 291.00
    43 6.096E+01 9.344E+02 0.0571 291.00

 Initial Water Storage =   3.8543 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 9.43756E+05
 LiqWater Flow (cm)=�1.55516E�11
 IsoVapor Flow (cm)=�2.40978E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.8543+ 0.0000+ 0.0000 � 0.0241� 0.0000�  0.0000 =    3.8302 vs.    3.8302

 Mass Balance = �1.1610E�05 cm;  Time step attempts =   66 and successes =   54
   Evaporation:  Potential =  0.3290 cm, Actual =  0.0241 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 50.2 %;  TMEAN = 280.4 K;  HDRY =  9.4376E+05 cm;  DAYUBC =    54

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.15198
 Head (cm)         = 3.95957E+02
 LiqWater Flow (cm)=�4.87876E�01
 IsoVapor Flow (cm)=�1.29705E�07
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   8.8259+ 0.0000+ 0.0000 � 0.4883� 0.0000�  0.0000 =    8.3376 vs.    8.3376

 Mass Balance = �1.1528E�05 cm;  Time step attempts =   47 and successes =   37
   Evaporation:  Potential =  0.4883 cm, Actual =  0.4883 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 46.6 %;  TMEAN = 282.3 K;  HDRY =  1.0455E+06 cm;  DAYUBC =     0
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  2.9897E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  2.9897E+02     [cm]
 Actual Evaporation                 =  2.6953E+01     [cm]
 Evaporation during Growth          =  2.6953E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  3.1445E+01     [cm]
 Total Basal Liquid Flux (drainage) =  4.6442E�07     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  3.1445E+01     [cm]
 Actual Rainfall                    =  3.1445E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  8.3376E+00     [cm]
 Mass Balance Error                 =  9.0974E�03     [cm]
 Total Successful Time Steps        =     61734
 Total Attempted Time Steps         =     75112
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     28120
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000    4.4924E+00      0.050    2.0119E+01      0.150    1.4513E+01
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      0.250    1.2053E+01      0.350    1.0707E+01      0.450    9.7616E+00
      0.550    8.9978E+00      0.650    8.4087E+00      0.750    7.8049E+00
      0.850    7.5446E+00      0.950    7.3345E+00      1.125    7.1444E+00
      1.375    6.7092E+00      1.625    6.2318E+00      1.875    5.8776E+00
      2.250    5.6380E+00      2.750    5.1858E+00      3.250    4.8597E+00
      3.750    4.7202E+00      4.250    4.6119E+00      4.790    4.5002E+00
      6.350    4.2777E+00      8.890    3.8309E+00     11.430    3.4220E+00
     13.970    3.1538E+00     16.510    2.9204E+00     19.050    2.6866E+00
     21.590    2.4518E+00     24.130    2.2158E+00     26.670    1.9782E+00
     29.210    1.7390E+00     31.750    1.4980E+00     34.290    1.2550E+00
     36.830    1.0101E+00     39.370    7.6314E�01     41.910    5.1411E�01
     44.450    2.6296E�01     46.990    1.0305E�02     49.530    5.6707E�03
     52.070    1.5915E�04     54.610    3.7718E�06     57.150    1.6476E�06
     59.690    2.7146E�07     60.960    4.6442E�07

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 3.960E+02 0.1520 291.00     2 1.000E	01 3.986E+02 0.1512 291.00
     3 2.000E	01 4.001E+02 0.1508 291.00     4 3.000E	01 4.007E+02 0.1506 291.00
     5 4.000E	01 4.008E+02 0.1506 291.00     6 5.000E	01 4.006E+02 0.1507 291.00
     7 6.000E	01 4.003E+02 0.1508 291.00     8 7.000E	01 3.999E+02 0.1509 291.00
     9 8.000E	01 3.995E+02 0.1510 291.00    10 9.000E	01 3.991E+02 0.1511 291.00
    11 1.000E+00 3.988E+02 0.1512 291.00    12 1.250E+00 3.981E+02 0.1514 291.00
    13 1.500E+00 3.977E+02 0.1515 291.00    14 1.750E+00 3.973E+02 0.1516 291.00
    15 2.000E+00 3.970E+02 0.1517 291.00    16 2.500E+00 3.964E+02 0.1519 291.00
    17 3.000E+00 3.958E+02 0.1520 291.00    18 3.500E+00 3.951E+02 0.1522 291.00
    19 4.000E+00 3.945E+02 0.1524 291.00    20 4.500E+00 3.938E+02 0.1526 291.00
    21 5.080E+00 3.931E+02 0.1528 291.00    22 7.620E+00 3.896E+02 0.1538 291.00
    23 1.016E+01 3.862E+02 0.1548 291.00    24 1.270E+01 3.827E+02 0.1559 291.00
    25 1.524E+01 3.793E+02 0.1569 291.00    26 1.778E+01 3.759E+02 0.1579 291.00
    27 2.032E+01 3.725E+02 0.1590 291.00    28 2.286E+01 3.692E+02 0.1600 291.00
    29 2.540E+01 3.660E+02 0.1611 291.00    30 2.794E+01 3.628E+02 0.1621 291.00
    31 3.048E+01 3.597E+02 0.1631 291.00    32 3.302E+01 3.567E+02 0.1642 291.00
    33 3.556E+01 3.537E+02 0.1652 291.00    34 3.810E+01 3.509E+02 0.1661 291.00
    35 4.064E+01 3.481E+02 0.1671 291.00    36 4.318E+01 3.454E+02 0.1681 291.00
    37 4.572E+01 3.428E+02 0.1690 291.00    38 4.826E+01 3.394E+02 0.0590 291.00
    39 5.080E+01 3.303E+02 0.0592 291.00    40 5.334E+01 8.035E+02 0.0572 291.00
    41 5.588E+01 1.069E+03 0.0571 291.00    42 5.842E+01 1.093E+03 0.0571 291.00
    43 6.096E+01 1.090E+03 0.0571 291.00

 Initial Water Storage =   8.3376 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.14038
 Head (cm)         = 4.40787E+02
 LiqWater Flow (cm)=	4.37847E	01
 IsoVapor Flow (cm)=	1.74210E	07
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   8.3376+ 0.0000+ 0.0000 	 0.4384	 0.0000	  0.0000 =    7.8992 vs.    7.8992

 Mass Balance = 	1.0405E	05 cm;  Time step attempts =   47 and successes =   37
   Evaporation:  Potential =  0.4384 cm, Actual =  0.4384 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 47.7 %;  TMEAN = 279.8 K;  HDRY =  1.0133E+06 cm;  DAYUBC =     0

																																																																																

 DAILY SUMMARY:  Day = 366, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.08113
 Head (cm)         = 9.93693E+02
 LiqWater Flow (cm)= 3.02700E	01
 IsoVapor Flow (cm)= 2.61866E	05
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.0434+ 0.3048+ 0.0000 	 0.0000	 0.0000	  0.0000 =    4.3482 vs.    4.3479

 Mass Balance =  2.7500E	04 cm;  Time step attempts =  612 and successes =  479
   Evaporation:  Potential =  0.0000 cm, Actual =  0.0000 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 93.5 %;  TMEAN = 282.6 K;  HDRY =  9.2552E+04 cm;  DAYUBC =     0
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.0544E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.0544E+02     [cm]
 Actual Evaporation                 =  3.2936E+01     [cm]
 Evaporation during Growth          =  3.2936E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.8956E+01     [cm]
 Total Basal Liquid Flux (drainage) =  4.2393E	06     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.8956E+01     [cm]
 Actual Rainfall                    =  2.8956E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  4.3479E+00     [cm]
 Mass Balance Error                 =  9.5407E	03     [cm]
 Total Successful Time Steps        =     73212
 Total Attempted Time Steps         =     90562
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     33379
 Total Time Actually Simulated      =  3.6600E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6600E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000   	3.9802E+00      0.050    1.2646E+01      0.150    7.2691E+00
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      0.250    4.8895E+00      0.350    3.7746E+00      0.450    2.7964E+00
      0.550    2.0394E+00      0.650    1.4276E+00      0.750    8.9127E	01
      0.850    3.8807E	01      0.950   	1.2096E	01      1.125   	3.3039E	01
      1.375   	9.2955E	01      1.625   	1.3453E+00      1.875   	1.7798E+00
      2.250   	2.2306E+00      2.750   	2.7822E+00      3.250   	3.0973E+00
      3.750   	3.3099E+00      4.250   	3.4117E+00      4.790   	3.4866E+00
      6.350   	3.4986E+00      8.890   	3.3418E+00     11.430   	3.1484E+00
     13.970   	2.9496E+00     16.510   	2.7451E+00     19.050   	2.5351E+00
     21.590   	2.3199E+00     24.130   	2.1002E+00     26.670   	1.8769E+00
     29.210   	1.6506E+00     31.750   	1.4220E+00     34.290   	1.1913E+00
     36.830   	9.5875E	01     39.370   	7.2435E	01     41.910   	4.8808E	01
     44.450   	2.4986E	01     46.990   	8.8037E	03     49.530   	1.5621E	03
     52.070    1.4368E	03     54.610    5.1295E	04     57.150    1.0534E	04
     59.690    2.4298E	05     60.960    4.2393E	06

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 9.937E+02 0.0811 291.00     2 1.000E	01 1.022E+03 0.0798 291.00
     3 2.000E	01 1.014E+03 0.0802 291.00     4 3.000E	01 1.011E+03 0.0803 291.00
     5 4.000E	01 1.011E+03 0.0803 291.00     6 5.000E	01 1.012E+03 0.0803 291.00
     7 6.000E	01 1.012E+03 0.0803 291.00     8 7.000E	01 1.012E+03 0.0803 291.00
     9 8.000E	01 1.012E+03 0.0803 291.00    10 9.000E	01 1.012E+03 0.0803 291.00
    11 1.000E+00 1.012E+03 0.0803 291.00    12 1.250E+00 1.012E+03 0.0803 291.00
    13 1.500E+00 1.012E+03 0.0803 291.00    14 1.750E+00 1.012E+03 0.0803 291.00
    15 2.000E+00 1.012E+03 0.0803 291.00    16 2.500E+00 1.013E+03 0.0802 291.00
    17 3.000E+00 1.014E+03 0.0802 291.00    18 3.500E+00 1.015E+03 0.0802 291.00
    19 4.000E+00 1.016E+03 0.0801 291.00    20 4.500E+00 1.018E+03 0.0800 291.00
    21 5.080E+00 1.020E+03 0.0799 291.00    22 7.620E+00 1.034E+03 0.0793 291.00
    23 1.016E+01 1.054E+03 0.0785 291.00    24 1.270E+01 1.079E+03 0.0774 291.00
    25 1.524E+01 1.109E+03 0.0763 291.00    26 1.778E+01 1.140E+03 0.0752 291.00
    27 2.032E+01 1.168E+03 0.0742 291.00    28 2.286E+01 1.190E+03 0.0735 291.00
    29 2.540E+01 1.202E+03 0.0731 291.00    30 2.794E+01 1.206E+03 0.0730 291.00
    31 3.048E+01 1.202E+03 0.0731 291.00    32 3.302E+01 1.195E+03 0.0733 291.00
    33 3.556E+01 1.187E+03 0.0736 291.00    34 3.810E+01 1.179E+03 0.0738 291.00
    35 4.064E+01 1.172E+03 0.0741 291.00    36 4.318E+01 1.166E+03 0.0743 291.00
    37 4.572E+01 1.162E+03 0.0744 291.00    38 4.826E+01 1.126E+03 0.0571 291.00
    39 5.080E+01 9.538E+02 0.0571 291.00    40 5.334E+01 8.972E+02 0.0571 291.00
    41 5.588E+01 7.992E+02 0.0572 291.00    42 5.842E+01 7.328E+02 0.0572 291.00
    43 6.096E+01 7.160E+02 0.0572 291.00

 Initial Water Storage =   4.3479 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.10160
 Head (cm)         = 6.93734E+02
 LiqWater Flow (cm)= 6.59379E	01
 IsoVapor Flow (cm)=	2.27762E	07
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.3479+ 0.6604+ 0.0000 	 0.0000	 0.0000	  0.0000 =    5.0083 vs.    5.0082

 Mass Balance =  1.5008E	04 cm;  Time step attempts =  247 and successes =  216
   Evaporation:  Potential =  0.0000 cm, Actual =  0.0000 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 94.0 %;  TMEAN = 279.8 K;  HDRY =  8.4704E+04 cm;  DAYUBC =     0

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04005
 Head (cm)         = 3.26167E+05
 LiqWater Flow (cm)=	3.12614E	08
 IsoVapor Flow (cm)=	6.57562E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.1862+ 0.0000+ 0.0000 	 0.0658	 0.0000	  0.0000 =    4.1205 vs.    4.1205

 Mass Balance = 	1.3634E	05 cm;  Time step attempts =  148 and successes =  117
   Evaporation:  Potential =  0.2317 cm, Actual =  0.0658 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 71.4 %;  TMEAN = 279.5 K;  HDRY =  4.6240E+05 cm;  DAYUBC =    65
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.3656E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.3656E+02     [cm]
 Actual Evaporation                 =  2.4679E+01     [cm]
 Evaporation during Growth          =  2.4679E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.4460E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.8744E	06     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.4460E+01     [cm]
 Actual Rainfall                    =  2.4460E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  4.1205E+00     [cm]
 Mass Balance Error                 =  8.3802E	03     [cm]
 Total Successful Time Steps        =     64799
 Total Attempted Time Steps         =     79502
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     30618
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000   	2.1902E	01      0.050    1.7484E+01      0.150    1.1040E+01
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      0.250    8.7728E+00      0.350    7.3037E+00      0.450    6.1228E+00
      0.550    5.0329E+00      0.650    4.1865E+00      0.750    3.5718E+00
      0.850    3.2145E+00      0.950    3.0098E+00      1.125    2.8271E+00
      1.375    2.1940E+00      1.625    1.7665E+00      1.875    1.3903E+00
      2.250    1.1900E+00      2.750    9.5977E	01      3.250    7.7670E	01
      3.750    6.5569E	01      4.250    4.8721E	01      4.790    3.8744E	01
      6.350    2.9834E	01      8.890    1.3055E	01     11.430    3.0550E	02
     13.970   	1.6179E	02     16.510   	2.0462E	02     19.050   	1.4521E	02
     21.590   	1.2062E	02     24.130   	1.2006E	02     26.670   	1.3191E	02
     29.210   	1.4605E	02     31.750   	1.5527E	02     34.290   	1.5516E	02
     36.830   	1.4401E	02     39.370   	1.2206E	02     41.910   	9.0804E	03
     44.450   	5.2828E	03     46.990   	4.3055E	04     49.530    3.2964E	05
     52.070   	3.6855E	06     54.610   	1.3454E	05     57.150   	2.3492E	05
     59.690   	1.2378E	05     60.960    1.8744E	06

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 3.262E+05 0.0401 291.00     2 1.000E	01 2.131E+05 0.0401 291.00
     3 2.000E	01 1.059E+05 0.0402 291.00     4 3.000E	01 3.955E+03 0.0484 291.00
     5 4.000E	01 3.338E+03 0.0502 291.00     6 5.000E	01 3.018E+03 0.0515 291.00
     7 6.000E	01 2.810E+03 0.0524 291.00     8 7.000E	01 2.659E+03 0.0533 291.00
     9 8.000E	01 2.542E+03 0.0540 291.00    10 9.000E	01 2.447E+03 0.0546 291.00
    11 1.000E+00 2.368E+03 0.0552 291.00    12 1.250E+00 2.214E+03 0.0564 291.00
    13 1.500E+00 2.101E+03 0.0574 291.00    14 1.750E+00 2.012E+03 0.0583 291.00
    15 2.000E+00 1.940E+03 0.0591 291.00    16 2.500E+00 1.828E+03 0.0605 291.00
    17 3.000E+00 1.743E+03 0.0616 291.00    18 3.500E+00 1.676E+03 0.0626 291.00
    19 4.000E+00 1.622E+03 0.0635 291.00    20 4.500E+00 1.576E+03 0.0643 291.00
    21 5.080E+00 1.532E+03 0.0651 291.00    22 7.620E+00 1.399E+03 0.0678 291.00
    23 1.016E+01 1.321E+03 0.0697 291.00    24 1.270E+01 1.271E+03 0.0711 291.00
    25 1.524E+01 1.237E+03 0.0720 291.00    26 1.778E+01 1.215E+03 0.0727 291.00
    27 2.032E+01 1.201E+03 0.0731 291.00    28 2.286E+01 1.193E+03 0.0734 291.00
    29 2.540E+01 1.189E+03 0.0735 291.00    30 2.794E+01 1.189E+03 0.0735 291.00
    31 3.048E+01 1.192E+03 0.0734 291.00    32 3.302E+01 1.196E+03 0.0733 291.00
    33 3.556E+01 1.201E+03 0.0731 291.00    34 3.810E+01 1.207E+03 0.0730 291.00
    35 4.064E+01 1.211E+03 0.0728 291.00    36 4.318E+01 1.213E+03 0.0728 291.00
    37 4.572E+01 1.213E+03 0.0728 291.00    38 4.826E+01 1.251E+03 0.0570 291.00
    39 5.080E+01 1.286E+03 0.0570 291.00    40 5.334E+01 1.222E+03 0.0570 291.00
    41 5.588E+01 1.133E+03 0.0571 291.00    42 5.842E+01 1.073E+03 0.0571 291.00
    43 6.096E+01 1.053E+03 0.0571 291.00

 Initial Water Storage =   4.1205 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04003
 Head (cm)         = 5.48421E+05
 LiqWater Flow (cm)=	6.83844E	10
 IsoVapor Flow (cm)=	5.00123E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.1205+ 0.0000+ 0.0000 	 0.0500	 0.0000	  0.0000 =    4.0705 vs.    4.0705

 Mass Balance = 	2.3098E	05 cm;  Time step attempts =  126 and successes =   99
   Evaporation:  Potential =  0.2753 cm, Actual =  0.0500 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 67.0 %;  TMEAN = 280.1 K;  HDRY =  5.4842E+05 cm;  DAYUBC =    80

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04009
 Head (cm)         = 2.00558E+05
 LiqWater Flow (cm)=	1.25226E	02
 IsoVapor Flow (cm)=	1.75869E	01
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   5.4113+ 0.0000+ 0.0000 	 0.1884	 0.0000	  0.0000 =    5.2229 vs.    5.2229

 Mass Balance = 	8.4180E	06 cm;  Time step attempts =  188 and successes =  144
   Evaporation:  Potential =  0.4304 cm, Actual =  0.1884 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 53.9 %;  TMEAN = 279.5 K;  HDRY =  8.4789E+05 cm;  DAYUBC =    28
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.5684E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.5684E+02     [cm]
 Actual Evaporation                 =  1.2809E+01     [cm]
 Evaporation during Growth          =  1.2809E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  1.3919E+01     [cm]
 Total Basal Liquid Flux (drainage) =  2.6521E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  1.3919E+01     [cm]
 Actual Rainfall                    =  1.3919E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  5.2229E+00     [cm]
 Mass Balance Error                 =  8.1640E	03     [cm]
 Total Successful Time Steps        =     57734
 Total Attempted Time Steps         =     71126
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     29225
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000    1.1106E+00      0.050    1.0373E+01      0.150    8.3240E+00
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      0.250    7.5800E+00      0.350    7.0437E+00      0.450    6.6942E+00
      0.550    6.3530E+00      0.650    6.1085E+00      0.750    5.8641E+00
      0.850    5.6618E+00      0.950    5.4665E+00      1.125    5.2569E+00
      1.375    4.7059E+00      1.625    4.3090E+00      1.875    3.9270E+00
      2.250    3.6242E+00      2.750    3.0270E+00      3.250    2.5741E+00
      3.750    2.1217E+00      4.250    1.8510E+00      4.790    1.6543E+00
      6.350    1.4454E+00      8.890    1.0902E+00     11.430    9.3680E	01
     13.970    8.4857E	01     16.510    7.9749E	01     19.050    7.4399E	01
     21.590    6.8790E	01     24.130    6.2922E	01     26.670    5.6795E	01
     29.210    5.0415E	01     31.750    4.3790E	01     34.290    3.6933E	01
     36.830    2.9864E	01     39.370    2.2606E	01     41.910    1.5190E	01
     44.450    7.6496E	02     46.990    5.6914E	04     49.530    2.2920E	06
     52.070   	1.0291E	07     54.610   	2.4962E	07     57.150   	2.8433E	07
     59.690   	1.1799E	07     60.960    2.6521E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00

Page 3

Revised August 2012 Page 44



a0015.out
																																																																																
                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 2.006E+05 0.0401 291.00     2 1.000E	01 1.155E+03 0.0746 291.00
     3 2.000E	01 1.151E+03 0.0748 291.00     4 3.000E	01 1.146E+03 0.0750 291.00
     5 4.000E	01 1.142E+03 0.0751 291.00     6 5.000E	01 1.138E+03 0.0753 291.00
     7 6.000E	01 1.133E+03 0.0754 291.00     8 7.000E	01 1.129E+03 0.0756 291.00
     9 8.000E	01 1.125E+03 0.0757 291.00    10 9.000E	01 1.120E+03 0.0759 291.00
    11 1.000E+00 1.116E+03 0.0760 291.00    12 1.250E+00 1.106E+03 0.0764 291.00
    13 1.500E+00 1.096E+03 0.0768 291.00    14 1.750E+00 1.086E+03 0.0772 291.00
    15 2.000E+00 1.077E+03 0.0775 291.00    16 2.500E+00 1.059E+03 0.0783 291.00
    17 3.000E+00 1.041E+03 0.0790 291.00    18 3.500E+00 1.025E+03 0.0797 291.00
    19 4.000E+00 1.010E+03 0.0804 291.00    20 4.500E+00 9.949E+02 0.0811 291.00
    21 5.080E+00 9.789E+02 0.0818 291.00    22 7.620E+00 9.187E+02 0.0850 291.00
    23 1.016E+01 8.726E+02 0.0876 291.00    24 1.270E+01 8.368E+02 0.0900 291.00
    25 1.524E+01 8.082E+02 0.0919 291.00    26 1.778E+01 7.851E+02 0.0937 291.00
    27 2.032E+01 7.661E+02 0.0952 291.00    28 2.286E+01 7.502E+02 0.0965 291.00
    29 2.540E+01 7.369E+02 0.0976 291.00    30 2.794E+01 7.255E+02 0.0986 291.00
    31 3.048E+01 7.158E+02 0.0995 291.00    32 3.302E+01 7.075E+02 0.1003 291.00
    33 3.556E+01 7.005E+02 0.1009 291.00    34 3.810E+01 6.945E+02 0.1015 291.00
    35 4.064E+01 6.894E+02 0.1020 291.00    36 4.318E+01 6.853E+02 0.1024 291.00
    37 4.572E+01 6.819E+02 0.1028 291.00    38 4.826E+01 6.721E+02 0.0573 291.00
    39 5.080E+01 1.258E+03 0.0570 291.00    40 5.334E+01 1.550E+03 0.0570 291.00
    41 5.588E+01 1.695E+03 0.0570 291.00    42 5.842E+01 1.763E+03 0.0570 291.00
    43 6.096E+01 1.782E+03 0.0570 291.00

 Initial Water Storage =   5.2229 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04021
 Head (cm)         = 9.55047E+04
 LiqWater Flow (cm)=	6.16736E	02
 IsoVapor Flow (cm)=	1.01119E	01
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   5.2229+ 0.0000+ 0.0000 	 0.1628	 0.0000	  0.0000 =    5.0601 vs.    5.0602

 Mass Balance = 	1.2981E	05 cm;  Time step attempts =  426 and successes =  334
   Evaporation:  Potential =  0.3108 cm, Actual =  0.1628 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 59.1 %;  TMEAN = 278.4 K;  HDRY =  7.2110E+05 cm;  DAYUBC =   128

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.30490E+06
 LiqWater Flow (cm)= 5.29287E	02
 IsoVapor Flow (cm)=	4.17709E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4398+ 0.0762+ 0.0000 	 0.0650	 0.0000	  0.0000 =    3.4510 vs.    3.4509

 Mass Balance =  1.4908E	04 cm;  Time step attempts = 1327 and successes = 1037
   Evaporation:  Potential =  1.0975 cm, Actual =  0.0650 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 38.6 %;  TMEAN = 284.8 K;  HDRY =  1.3049E+06 cm;  DAYUBC =   414
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.4982E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.4982E+02     [cm]
 Actual Evaporation                 =  2.2237E+01     [cm]
 Evaporation during Growth          =  2.2237E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.0472E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.5604E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.0472E+01     [cm]
 Actual Rainfall                    =  2.0472E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.4509E+00     [cm]
 Mass Balance Error                 =  7.6358E	03     [cm]
 Total Successful Time Steps        =     62452
 Total Attempted Time Steps         =     76771
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     31612
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000   	1.7644E+00      0.050    1.2384E+01      0.150    8.6188E+00
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      0.250    7.2269E+00      0.350    6.1970E+00      0.450    5.3181E+00
      0.550    4.4288E+00      0.650    3.8500E+00      0.750    3.3432E+00
      0.850    2.8506E+00      0.950    2.4946E+00      1.125    2.1476E+00
      1.375    1.4454E+00      1.625    9.9718E	01      1.875    5.7428E	01
      2.250    2.8333E	01      2.750   	3.6071E	01      3.250   	7.9595E	01
      3.750   	1.0104E+00      4.250   	1.0759E+00      4.790   	1.1653E+00
      6.350   	1.2177E+00      8.890   	1.3351E+00     11.430   	1.3565E+00
     13.970   	1.3156E+00     16.510   	1.2264E+00     19.050   	1.1344E+00
     21.590   	1.0398E+00     24.130   	9.4302E	01     26.670   	8.4413E	01
     29.210   	7.4339E	01     31.750   	6.4097E	01     34.290   	5.3705E	01
     36.830   	4.3180E	01     39.370   	3.2537E	01     41.910   	2.1791E	01
     44.450   	1.0958E	01     46.990   	1.9437E	04     49.530    7.6307E	05
     52.070    1.1930E	06     54.610    2.5983E	07     57.150    8.7860E	08
     59.690    3.1774E	08     60.960    1.5604E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 1.305E+06 0.0400 291.00     2 1.000E	01 1.208E+06 0.0400 291.00
     3 2.000E	01 1.117E+06 0.0400 291.00     4 3.000E	01 1.031E+06 0.0400 291.00
     5 4.000E	01 9.513E+05 0.0400 291.00     6 5.000E	01 8.755E+05 0.0400 291.00
     7 6.000E	01 8.037E+05 0.0400 291.00     8 7.000E	01 7.356E+05 0.0400 291.00
     9 8.000E	01 6.706E+05 0.0400 291.00    10 9.000E	01 6.087E+05 0.0400 291.00
    11 1.000E+00 5.495E+05 0.0400 291.00    12 1.250E+00 4.120E+05 0.0400 291.00
    13 1.500E+00 2.879E+05 0.0401 291.00    14 1.750E+00 1.758E+05 0.0401 291.00
    15 2.000E+00 7.746E+04 0.0403 291.00    16 2.500E+00 4.142E+03 0.0479 291.00
    17 3.000E+00 3.728E+03 0.0490 291.00    18 3.500E+00 3.489E+03 0.0497 291.00
    19 4.000E+00 3.328E+03 0.0502 291.00    20 4.500E+00 3.205E+03 0.0507 291.00
    21 5.080E+00 3.084E+03 0.0512 291.00    22 7.620E+00 2.672E+03 0.0532 291.00
    23 1.016E+01 2.431E+03 0.0547 291.00    24 1.270E+01 2.281E+03 0.0558 291.00
    25 1.524E+01 2.180E+03 0.0567 291.00    26 1.778E+01 2.108E+03 0.0573 291.00
    27 2.032E+01 2.054E+03 0.0579 291.00    28 2.286E+01 2.013E+03 0.0583 291.00
    29 2.540E+01 1.981E+03 0.0586 291.00    30 2.794E+01 1.955E+03 0.0589 291.00
    31 3.048E+01 1.935E+03 0.0591 291.00    32 3.302E+01 1.919E+03 0.0593 291.00
    33 3.556E+01 1.906E+03 0.0595 291.00    34 3.810E+01 1.895E+03 0.0596 291.00
    35 4.064E+01 1.887E+03 0.0597 291.00    36 4.318E+01 1.881E+03 0.0598 291.00
    37 4.572E+01 1.877E+03 0.0598 291.00    38 4.826E+01 1.753E+03 0.0570 291.00
    39 5.080E+01 1.598E+03 0.0570 291.00    40 5.334E+01 1.464E+03 0.0570 291.00
    41 5.588E+01 1.363E+03 0.0570 291.00    42 5.842E+01 1.303E+03 0.0570 291.00
    43 6.096E+01 1.283E+03 0.0570 291.00

 Initial Water Storage =   3.4509 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 6.22116E+05
 LiqWater Flow (cm)=	3.49108E	11
 IsoVapor Flow (cm)=	9.86036E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4509+ 0.0000+ 0.0000 	 0.0099	 0.0000	  0.0000 =    3.4410 vs.    3.4410

 Mass Balance = 	1.0166E	05 cm;  Time step attempts =   68 and successes =   60
   Evaporation:  Potential =  0.2142 cm, Actual =  0.0099 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 63.5 %;  TMEAN = 279.0 K;  HDRY =  6.2212E+05 cm;  DAYUBC =    57

																																																																																

 DAILY SUMMARY:  Day = 366, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.38664E+06
 LiqWater Flow (cm)=	4.79412E	13
 IsoVapor Flow (cm)=	4.27663E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.2577+ 0.0000+ 0.0000 	 0.0043	 0.0000	  0.0000 =    3.2534 vs.    3.2534

 Mass Balance =  3.4073E	07 cm;  Time step attempts =   24 and successes =   24
   Evaporation:  Potential =  0.3918 cm, Actual =  0.0043 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 36.4 %;  TMEAN = 282.9 K;  HDRY =  1.3866E+06 cm;  DAYUBC =    24
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.7636E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.7636E+02     [cm]
 Actual Evaporation                 =  2.1502E+01     [cm]
 Evaporation during Growth          =  2.1497E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.1311E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.5736E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.1311E+01     [cm]
 Actual Rainfall                    =  2.1311E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.2534E+00     [cm]
 Mass Balance Error                 =  6.3071E	03     [cm]
 Total Successful Time Steps        =     49337
 Total Attempted Time Steps         =     59161
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     25500
 Total Time Actually Simulated      =  3.6600E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6600E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000   	1.9111E	01      0.050    1.4412E+01      0.150    7.5922E+00
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      0.250    5.7612E+00      0.350    4.5429E+00      0.450    3.9433E+00
      0.550    3.5616E+00      0.650    3.3360E+00      0.750    3.0082E+00
      0.850    2.8478E+00      0.950    2.6295E+00      1.125    2.5031E+00
      1.375    2.2025E+00      1.625    2.0094E+00      1.875    1.8418E+00
      2.250    1.6083E+00      2.750    1.4293E+00      3.250    1.2956E+00
      3.750    1.1259E+00      4.250    1.0125E+00      4.790    8.9229E	01
      6.350    7.4941E	01      8.890    2.6871E	01     11.430    6.6322E	02
     13.970   	6.3340E	02     16.510   	8.6235E	02     19.050   	7.7739E	02
     21.590   	6.9524E	02     24.130   	6.1620E	02     26.670   	5.4017E	02
     29.210   	4.6691E	02     31.750   	3.9597E	02     34.290   	3.2705E	02
     36.830   	2.5980E	02     39.370   	1.9388E	02     41.910   	1.2896E	02
     44.450   	6.4703E	03     46.990    3.6383E	04     49.530    2.7198E	05
     52.070    1.1699E	06     54.610    2.6019E	07     57.150    5.5574E	08
     59.690    1.3317E	08     60.960    1.5736E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 1.387E+06 0.0400 291.00     2 1.000E	01 1.364E+06 0.0400 291.00
     3 2.000E	01 1.341E+06 0.0400 291.00     4 3.000E	01 1.318E+06 0.0400 291.00
     5 4.000E	01 1.296E+06 0.0400 291.00     6 5.000E	01 1.274E+06 0.0400 291.00
     7 6.000E	01 1.253E+06 0.0400 291.00     8 7.000E	01 1.232E+06 0.0400 291.00
     9 8.000E	01 1.211E+06 0.0400 291.00    10 9.000E	01 1.191E+06 0.0400 291.00
    11 1.000E+00 1.170E+06 0.0400 291.00    12 1.250E+00 1.121E+06 0.0400 291.00
    13 1.500E+00 1.074E+06 0.0400 291.00    14 1.750E+00 1.028E+06 0.0400 291.00
    15 2.000E+00 9.834E+05 0.0400 291.00    16 2.500E+00 8.986E+05 0.0400 291.00
    17 3.000E+00 8.188E+05 0.0400 291.00    18 3.500E+00 7.434E+05 0.0400 291.00
    19 4.000E+00 6.720E+05 0.0400 291.00    20 4.500E+00 6.041E+05 0.0400 291.00
    21 5.080E+00 5.293E+05 0.0400 291.00    22 7.620E+00 2.423E+05 0.0401 291.00
    23 1.016E+01 3.618E+03 0.0493 291.00    24 1.270E+01 3.002E+03 0.0515 291.00
    25 1.524E+01 2.734E+03 0.0528 291.00    26 1.778E+01 2.571E+03 0.0538 291.00
    27 2.032E+01 2.459E+03 0.0545 291.00    28 2.286E+01 2.376E+03 0.0551 291.00
    29 2.540E+01 2.313E+03 0.0556 291.00    30 2.794E+01 2.263E+03 0.0560 291.00
    31 3.048E+01 2.223E+03 0.0563 291.00    32 3.302E+01 2.190E+03 0.0566 291.00
    33 3.556E+01 2.165E+03 0.0568 291.00    34 3.810E+01 2.145E+03 0.0570 291.00
    35 4.064E+01 2.130E+03 0.0571 291.00    36 4.318E+01 2.119E+03 0.0572 291.00
    37 4.572E+01 2.113E+03 0.0573 291.00    38 4.826E+01 1.946E+03 0.0570 291.00
    39 5.080E+01 1.773E+03 0.0570 291.00    40 5.334E+01 1.620E+03 0.0570 291.00
    41 5.588E+01 1.497E+03 0.0570 291.00    42 5.842E+01 1.415E+03 0.0570 291.00
    43 6.096E+01 1.387E+03 0.0570 291.00

 Initial Water Storage =   3.2534 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.37506E+06
 LiqWater Flow (cm)=	4.88182E	13
 IsoVapor Flow (cm)=	4.24874E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.2534+ 0.0000+ 0.0000 	 0.0042	 0.0000	  0.0000 =    3.2492 vs.    3.2492

 Mass Balance =  2.5056E	07 cm;  Time step attempts =   37 and successes =   35
   Evaporation:  Potential =  0.6194 cm, Actual =  0.0042 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 36.7 %;  TMEAN = 287.6 K;  HDRY =  1.3751E+06 cm;  DAYUBC =    34

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04007
 Head (cm)         = 2.54750E+05
 LiqWater Flow (cm)=	2.95970E	02
 IsoVapor Flow (cm)=	6.63853E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.7455+ 0.0000+ 0.0000 	 0.0972	 0.0000	  0.0000 =    4.6484 vs.    4.6484

 Mass Balance = 	2.9548E	05 cm;  Time step attempts =  220 and successes =  174
   Evaporation:  Potential =  0.2581 cm, Actual =  0.0972 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 66.5 %;  TMEAN = 278.7 K;  HDRY =  5.6014E+05 cm;  DAYUBC =    93
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.1289E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.1289E+02     [cm]
 Actual Evaporation                 =  2.3054E+01     [cm]
 Evaporation during Growth          =  2.3054E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.4460E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.4547E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.4460E+01     [cm]
 Actual Rainfall                    =  2.4460E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  4.6484E+00     [cm]
 Mass Balance Error                 =  1.1557E	02     [cm]
 Total Successful Time Steps        =     76543
 Total Attempted Time Steps         =     95277
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     35274
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000    1.4065E+00      0.050    1.7671E+01      0.150    1.3282E+01
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      0.250    1.1369E+01      0.350    9.9013E+00      0.450    8.9097E+00
      0.550    7.8834E+00      0.650    7.1443E+00      0.750    6.5217E+00
      0.850    5.9958E+00      0.950    5.4562E+00      1.125    5.1273E+00
      1.375    4.0842E+00      1.625    3.5607E+00      1.875    3.1495E+00
      2.250    2.8162E+00      2.750    2.2712E+00      3.250    2.0015E+00
      3.750    1.7067E+00      4.250    1.5834E+00      4.790    1.5105E+00
      6.350    1.4021E+00      8.890    1.1660E+00     11.430    1.0767E+00
     13.970    1.0072E+00     16.510    9.3669E	01     19.050    8.6485E	01
     21.590    7.9162E	01     24.130    7.1702E	01     26.670    6.4116E	01
     29.210    5.6412E	01     31.750    4.8601E	01     34.290    4.0695E	01
     36.830    3.2702E	01     39.370    2.4634E	01     41.910    1.6500E	01
     44.450    8.3095E	02     46.990    8.0128E	04     49.530    7.6977E	06
     52.070    6.8658E	07     54.610    2.6324E	07     57.150    1.1976E	07
     59.690    4.3497E	08     60.960    1.4547E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 2.548E+05 0.0401 291.00     2 1.000E	01 1.129E+05 0.0402 291.00
     3 2.000E	01 1.922E+03 0.0593 291.00     4 3.000E	01 1.891E+03 0.0597 291.00
     5 4.000E	01 1.862E+03 0.0600 291.00     6 5.000E	01 1.835E+03 0.0604 291.00
     7 6.000E	01 1.810E+03 0.0607 291.00     8 7.000E	01 1.786E+03 0.0610 291.00
     9 8.000E	01 1.763E+03 0.0613 291.00    10 9.000E	01 1.741E+03 0.0616 291.00
    11 1.000E+00 1.720E+03 0.0619 291.00    12 1.250E+00 1.673E+03 0.0626 291.00
    13 1.500E+00 1.630E+03 0.0633 291.00    14 1.750E+00 1.592E+03 0.0640 291.00
    15 2.000E+00 1.557E+03 0.0646 291.00    16 2.500E+00 1.496E+03 0.0658 291.00
    17 3.000E+00 1.445E+03 0.0668 291.00    18 3.500E+00 1.400E+03 0.0678 291.00
    19 4.000E+00 1.361E+03 0.0687 291.00    20 4.500E+00 1.327E+03 0.0696 291.00
    21 5.080E+00 1.292E+03 0.0705 291.00    22 7.620E+00 1.177E+03 0.0739 291.00
    23 1.016E+01 1.102E+03 0.0765 291.00    24 1.270E+01 1.049E+03 0.0787 291.00
    25 1.524E+01 1.008E+03 0.0805 291.00    26 1.778E+01 9.761E+02 0.0820 291.00
    27 2.032E+01 9.501E+02 0.0833 291.00    28 2.286E+01 9.286E+02 0.0844 291.00
    29 2.540E+01 9.106E+02 0.0854 291.00    30 2.794E+01 8.954E+02 0.0863 291.00
    31 3.048E+01 8.826E+02 0.0870 291.00    32 3.302E+01 8.717E+02 0.0877 291.00
    33 3.556E+01 8.626E+02 0.0883 291.00    34 3.810E+01 8.550E+02 0.0888 291.00
    35 4.064E+01 8.488E+02 0.0892 291.00    36 4.318E+01 8.439E+02 0.0895 291.00
    37 4.572E+01 8.402E+02 0.0897 291.00    38 4.826E+01 8.259E+02 0.0571 291.00
    39 5.080E+01 1.041E+03 0.0571 291.00    40 5.334E+01 1.141E+03 0.0571 291.00
    41 5.588E+01 1.176E+03 0.0570 291.00    42 5.842E+01 1.190E+03 0.0570 291.00
    43 6.096E+01 1.194E+03 0.0570 291.00

 Initial Water Storage =   4.6484 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04004
 Head (cm)         = 3.64512E+05
 LiqWater Flow (cm)=	2.18740E	03
 IsoVapor Flow (cm)=	7.80275E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.6484+ 0.0000+ 0.0000 	 0.0802	 0.0000	  0.0000 =    4.5682 vs.    4.5682

 Mass Balance = 	1.9198E	05 cm;  Time step attempts =  290 and successes =  225
   Evaporation:  Potential =  0.2261 cm, Actual =  0.0802 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 66.8 %;  TMEAN = 279.3 K;  HDRY =  5.5228E+05 cm;  DAYUBC =   124

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 9.04100E+05
 LiqWater Flow (cm)=	9.22348E	12
 IsoVapor Flow (cm)=	1.32197E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.7490+ 0.0000+ 0.0000 	 0.0132	 0.0000	  0.0000 =    3.7358 vs.    3.7358

 Mass Balance = 	5.2651E	07 cm;  Time step attempts =   78 and successes =   78
   Evaporation:  Potential =  0.2699 cm, Actual =  0.0132 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 51.7 %;  TMEAN = 282.0 K;  HDRY =  9.0410E+05 cm;  DAYUBC =    72
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.2821E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.2821E+02     [cm]
 Actual Evaporation                 =  1.8101E+01     [cm]
 Evaporation during Growth          =  1.8101E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  1.7196E+01     [cm]
 Total Basal Liquid Flux (drainage) =  2.0579E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  1.7196E+01     [cm]
 Actual Rainfall                    =  1.7196E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.7358E+00     [cm]
 Mass Balance Error                 =  7.4562E	03     [cm]
 Total Successful Time Steps        =     59301
 Total Attempted Time Steps         =     72641
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     29627
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000   	9.0511E	01      0.050    1.1289E+01      0.150    7.9094E+00
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      0.250    6.4857E+00      0.350    5.5013E+00      0.450    4.8433E+00
      0.550    4.2513E+00      0.650    3.7026E+00      0.750    3.3190E+00
      0.850    2.9486E+00      0.950    2.7006E+00      1.125    2.3999E+00
      1.375    1.5207E+00      1.625    1.0840E+00      1.875    8.0716E	01
      2.250    5.8822E	01      2.750    1.6560E	01      3.250   	8.6462E	02
      3.750   	2.0151E	01      4.250   	2.5821E	01      4.790   	3.1318E	01
      6.350   	3.8945E	01      8.890   	5.3368E	01     11.430   	5.9769E	01
     13.970   	6.1327E	01     16.510   	6.2461E	01     19.050   	5.7865E	01
     21.590   	5.3018E	01     24.130   	4.8056E	01     26.670   	4.2995E	01
     29.210   	3.7846E	01     31.750   	3.2619E	01     34.290   	2.7321E	01
     36.830   	2.1961E	01     39.370   	1.6546E	01     41.910   	1.1082E	01
     44.450   	5.5765E	02     46.990    2.7273E	05     49.530    2.9074E	05
     52.070    7.1848E	07     54.610    1.8399E	07     57.150    4.3611E	08
     59.690    1.5820E	08     60.960    2.0579E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a001
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 9.041E+05 0.0400 291.00     2 1.000E	01 8.540E+05 0.0400 291.00
     3 2.000E	01 8.057E+05 0.0400 291.00     4 3.000E	01 7.590E+05 0.0400 291.00
     5 4.000E	01 7.138E+05 0.0400 291.00     6 5.000E	01 6.701E+05 0.0400 291.00
     7 6.000E	01 6.278E+05 0.0400 291.00     8 7.000E	01 5.867E+05 0.0400 291.00
     9 8.000E	01 5.468E+05 0.0400 291.00    10 9.000E	01 5.080E+05 0.0400 291.00
    11 1.000E+00 4.703E+05 0.0400 291.00    12 1.250E+00 3.804E+05 0.0400 291.00
    13 1.500E+00 2.960E+05 0.0401 291.00    14 1.750E+00 2.164E+05 0.0401 291.00
    15 2.000E+00 1.413E+05 0.0401 291.00    16 2.500E+00 3.580E+03 0.0494 291.00
    17 3.000E+00 3.097E+03 0.0511 291.00    18 3.500E+00 2.828E+03 0.0523 291.00
    19 4.000E+00 2.646E+03 0.0533 291.00    20 4.500E+00 2.511E+03 0.0542 291.00
    21 5.080E+00 2.390E+03 0.0550 291.00    22 7.620E+00 2.068E+03 0.0577 291.00
    23 1.016E+01 1.894E+03 0.0596 291.00    24 1.270E+01 1.780E+03 0.0611 291.00
    25 1.524E+01 1.697E+03 0.0623 291.00    26 1.778E+01 1.634E+03 0.0633 291.00
    27 2.032E+01 1.584E+03 0.0641 291.00    28 2.286E+01 1.544E+03 0.0648 291.00
    29 2.540E+01 1.512E+03 0.0655 291.00    30 2.794E+01 1.485E+03 0.0660 291.00
    31 3.048E+01 1.462E+03 0.0664 291.00    32 3.302E+01 1.444E+03 0.0668 291.00
    33 3.556E+01 1.429E+03 0.0672 291.00    34 3.810E+01 1.416E+03 0.0674 291.00
    35 4.064E+01 1.407E+03 0.0676 291.00    36 4.318E+01 1.400E+03 0.0678 291.00
    37 4.572E+01 1.395E+03 0.0679 291.00    38 4.826E+01 1.343E+03 0.0570 291.00
    39 5.080E+01 1.222E+03 0.0570 291.00    40 5.334E+01 1.193E+03 0.0570 291.00
    41 5.588E+01 1.205E+03 0.0570 291.00    42 5.842E+01 1.222E+03 0.0570 291.00
    43 6.096E+01 1.229E+03 0.0570 291.00

 Initial Water Storage =   3.7358 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.34114E+06
 LiqWater Flow (cm)=	2.54251E	12
 IsoVapor Flow (cm)=	1.69776E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.7358+ 0.0000+ 0.0000 	 0.0170	 0.0000	  0.0000 =    3.7188 vs.    3.7188

 Mass Balance = 	1.3536E	06 cm;  Time step attempts =   24 and successes =   24
   Evaporation:  Potential =  0.8999 cm, Actual =  0.0170 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 37.6 %;  TMEAN = 284.0 K;  HDRY =  1.3411E+06 cm;  DAYUBC =    24

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 8.41353E+05
 LiqWater Flow (cm)=	1.37913E	10
 IsoVapor Flow (cm)=	6.91710E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.4423+ 0.0000+ 0.0000 	 0.0692	 0.0000	  0.0000 =    4.3731 vs.    4.3731

 Mass Balance = 	1.5404E	05 cm;  Time step attempts =  116 and successes =   92
   Evaporation:  Potential =  0.3087 cm, Actual =  0.0692 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 54.1 %;  TMEAN = 285.7 K;  HDRY =  8.4135E+05 cm;  DAYUBC =    63
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.2497E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.2497E+02     [cm]
 Actual Evaporation                 =  2.0083E+01     [cm]
 Evaporation during Growth          =  2.0083E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.0726E+01     [cm]
 Total Basal Liquid Flux (drainage) =  2.4576E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.0726E+01     [cm]
 Actual Rainfall                    =  2.0726E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  4.3731E+00     [cm]
 Mass Balance Error                 =  6.4678E	03     [cm]
 Total Successful Time Steps        =     47465
 Total Attempted Time Steps         =     57104
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     23807
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000    6.4375E	01      0.050    1.4413E+01      0.150    8.8438E+00
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      0.250    7.4530E+00      0.350    6.1844E+00      0.450    5.4423E+00
      0.550    4.9084E+00      0.650    4.3255E+00      0.750    3.9282E+00
      0.850    3.5843E+00      0.950    3.2622E+00      1.125    3.0589E+00
      1.375    2.5244E+00      1.625    2.2765E+00      1.875    2.1123E+00
      2.250    2.0123E+00      2.750    1.7525E+00      3.250    1.6278E+00
      3.750    1.4832E+00      4.250    1.3474E+00      4.790    1.2274E+00
      6.350    1.0813E+00      8.890    8.7843E	01     11.430    7.2165E	01
     13.970    6.2801E	01     16.510    5.3674E	01     19.050    4.4373E	01
     21.590    3.7455E	01     24.130    3.3861E	01     26.670    3.0253E	01
     29.210    2.6599E	01     31.750    2.2902E	01     34.290    1.9164E	01
     36.830    1.5391E	01     39.370    1.1585E	01     41.910    7.7524E	02
     44.450    3.8943E	02     46.990    5.6456E	04     49.530    2.6534E	05
     52.070    1.2535E	06     54.610    3.2463E	07     57.150    1.1103E	07
     59.690    4.3234E	08     60.960    2.4576E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 8.414E+05 0.0400 291.00     2 1.000E�01 6.291E+05 0.0400 291.00
     3 2.000E�01 4.433E+05 0.0400 291.00     4 3.000E�01 2.803E+05 0.0401 291.00
     5 4.000E�01 1.351E+05 0.0401 291.00     6 5.000E�01 4.352E+03 0.0475 291.00
     7 6.000E�01 3.427E+03 0.0499 291.00     8 7.000E�01 3.039E+03 0.0514 291.00
     9 8.000E�01 2.803E+03 0.0525 291.00    10 9.000E�01 2.638E+03 0.0534 291.00
    11 1.000E+00 2.512E+03 0.0542 291.00    12 1.250E+00 2.291E+03 0.0558 291.00
    13 1.500E+00 2.143E+03 0.0570 291.00    14 1.750E+00 2.033E+03 0.0581 291.00
    15 2.000E+00 1.947E+03 0.0590 291.00    16 2.500E+00 1.817E+03 0.0606 291.00
    17 3.000E+00 1.723E+03 0.0619 291.00    18 3.500E+00 1.649E+03 0.0630 291.00
    19 4.000E+00 1.589E+03 0.0640 291.00    20 4.500E+00 1.539E+03 0.0649 291.00
    21 5.080E+00 1.490E+03 0.0659 291.00    22 7.620E+00 1.342E+03 0.0692 291.00
    23 1.016E+01 1.251E+03 0.0716 291.00    24 1.270E+01 1.187E+03 0.0736 291.00
    25 1.524E+01 1.140E+03 0.0752 291.00    26 1.778E+01 1.103E+03 0.0765 291.00
    27 2.032E+01 1.073E+03 0.0777 291.00    28 2.286E+01 1.049E+03 0.0787 291.00
    29 2.540E+01 1.029E+03 0.0795 291.00    30 2.794E+01 1.012E+03 0.0803 291.00
    31 3.048E+01 9.976E+02 0.0809 291.00    32 3.302E+01 9.858E+02 0.0815 291.00
    33 3.556E+01 9.759E+02 0.0820 291.00    34 3.810E+01 9.678E+02 0.0824 291.00
    35 4.064E+01 9.612E+02 0.0827 291.00    36 4.318E+01 9.560E+02 0.0830 291.00
    37 4.572E+01 9.522E+02 0.0832 291.00    38 4.826E+01 9.418E+02 0.0571 291.00
    39 5.080E+01 1.242E+03 0.0570 291.00    40 5.334E+01 1.302E+03 0.0570 291.00
    41 5.588E+01 1.253E+03 0.0570 291.00    42 5.842E+01 1.202E+03 0.0570 291.00
    43 6.096E+01 1.184E+03 0.0570 291.00

 Initial Water Storage =   4.3731 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.05598E+06
 LiqWater Flow (cm)=�3.14536E�11
 IsoVapor Flow (cm)=�5.72935E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.3731+ 0.0000+ 0.0000 � 0.0573� 0.0000�  0.0000 =    4.3158 vs.    4.3158

 Mass Balance = �2.1122E�05 cm;  Time step attempts =  131 and successes =  104
   Evaporation:  Potential =  0.7502 cm, Actual =  0.0573 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 46.3 %;  TMEAN = 285.9 K;  HDRY =  1.0560E+06 cm;  DAYUBC =   104

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 366, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.01190E+06
 LiqWater Flow (cm)=�7.61455E�12
 IsoVapor Flow (cm)=�1.66249E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.7207+ 0.0000+ 0.0000 � 0.0166� 0.0000�  0.0000 =    3.7041 vs.    3.7041

 Mass Balance = �1.2812E�05 cm;  Time step attempts =   64 and successes =   51
   Evaporation:  Potential =  0.3449 cm, Actual =  0.0166 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 47.8 %;  TMEAN = 278.7 K;  HDRY =  1.0119E+06 cm;  DAYUBC =    51
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.3421E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.3421E+02     [cm]
 Actual Evaporation                 =  1.9483E+01     [cm]
 Evaporation during Growth          =  1.9466E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  1.8821E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.7461E�08     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  1.8821E+01     [cm]
 Actual Rainfall                    =  1.8821E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.7041E+00     [cm]
 Mass Balance Error                 =  7.8055E�03     [cm]
 Total Successful Time Steps        =     56842
 Total Attempted Time Steps         =     69556
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     29100
 Total Time Actually Simulated      =  3.6600E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6600E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000   �6.6119E�01      0.050    1.3416E+01      0.150    8.7685E+00
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      0.250    7.5254E+00      0.350    6.6024E+00      0.450    5.8102E+00
      0.550    5.1651E+00      0.650    4.6595E+00      0.750    4.2075E+00
      0.850    3.8292E+00      0.950    3.4877E+00      1.125    3.1288E+00
      1.375    2.2731E+00      1.625    1.8256E+00      1.875    1.4043E+00
      2.250    1.0600E+00      2.750    5.3055E�01      3.250    3.3539E�01
      3.750    1.7443E�01      4.250    6.0549E�02      4.790   �2.5486E�02
      6.350   �1.3896E�01      8.890   �3.9720E�01     11.430   �4.6560E�01
     13.970   �5.0226E�01     16.510   �4.6919E�01     19.050   �4.3434E�01
     21.590   �3.9834E�01     24.130   �3.6136E�01     26.670   �3.2353E�01
     29.210   �2.8494E�01     31.750   �2.4568E�01     34.290   �2.0583E�01
     36.830   �1.6547E�01     39.370   �1.2466E�01     41.910   �8.3476E�02
     44.450   �4.1982E�02     46.990    1.3454E�04     49.530    2.9363E�05
     52.070    6.0610E�07     54.610    8.4889E�08     57.150   �1.5209E�08
     59.690   �5.9672E�09     60.960    1.7461E�08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 1.012E+06 0.0400 291.00     2 1.000E	01 9.534E+05 0.0400 291.00
     3 2.000E	01 8.974E+05 0.0400 291.00     4 3.000E	01 8.436E+05 0.0400 291.00
     5 4.000E	01 7.918E+05 0.0400 291.00     6 5.000E	01 7.420E+05 0.0400 291.00
     7 6.000E	01 6.939E+05 0.0400 291.00     8 7.000E	01 6.474E+05 0.0400 291.00
     9 8.000E	01 6.024E+05 0.0400 291.00    10 9.000E	01 5.588E+05 0.0400 291.00
    11 1.000E+00 5.166E+05 0.0400 291.00    12 1.250E+00 4.164E+05 0.0400 291.00
    13 1.500E+00 3.231E+05 0.0401 291.00    14 1.750E+00 2.357E+05 0.0401 291.00
    15 2.000E+00 1.535E+05 0.0401 291.00    16 2.500E+00 3.499E+03 0.0497 291.00
    17 3.000E+00 3.046E+03 0.0513 291.00    18 3.500E+00 2.795E+03 0.0525 291.00
    19 4.000E+00 2.625E+03 0.0535 291.00    20 4.500E+00 2.499E+03 0.0543 291.00
    21 5.080E+00 2.385E+03 0.0550 291.00    22 7.620E+00 2.080E+03 0.0576 291.00
    23 1.016E+01 1.914E+03 0.0594 291.00    24 1.270E+01 1.806E+03 0.0607 291.00
    25 1.524E+01 1.728E+03 0.0618 291.00    26 1.778E+01 1.669E+03 0.0627 291.00
    27 2.032E+01 1.623E+03 0.0634 291.00    28 2.286E+01 1.586E+03 0.0641 291.00
    29 2.540E+01 1.556E+03 0.0646 291.00    30 2.794E+01 1.531E+03 0.0651 291.00
    31 3.048E+01 1.511E+03 0.0655 291.00    32 3.302E+01 1.494E+03 0.0658 291.00
    33 3.556E+01 1.480E+03 0.0661 291.00    34 3.810E+01 1.469E+03 0.0663 291.00
    35 4.064E+01 1.460E+03 0.0665 291.00    36 4.318E+01 1.453E+03 0.0666 291.00
    37 4.572E+01 1.449E+03 0.0667 291.00    38 4.826E+01 1.409E+03 0.0570 291.00
    39 5.080E+01 1.343E+03 0.0570 291.00    40 5.334E+01 1.321E+03 0.0570 291.00
    41 5.588E+01 1.318E+03 0.0570 291.00    42 5.842E+01 1.320E+03 0.0570 291.00
    43 6.096E+01 1.322E+03 0.0570 291.00

 Initial Water Storage =   3.7041 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 8.53064E+05
 LiqWater Flow (cm)=	1.14719E	11
 IsoVapor Flow (cm)=	1.26846E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.7041+ 0.0000+ 0.0000 	 0.0127	 0.0000	  0.0000 =    3.6914 vs.    3.6914

 Mass Balance =  2.0327E	07 cm;  Time step attempts =   49 and successes =   47
   Evaporation:  Potential =  0.1954 cm, Actual =  0.0127 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 53.7 %;  TMEAN = 277.3 K;  HDRY =  8.5306E+05 cm;  DAYUBC =    46

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04048
 Head (cm)         = 4.63129E+04
 LiqWater Flow (cm)= 1.70237E	01
 IsoVapor Flow (cm)=	3.83467E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4021+ 0.2032+ 0.0000 	 0.0713	 0.0000	  0.0000 =    3.5340 vs.    3.5335

 Mass Balance =  5.2876E	04 cm;  Time step attempts = 1730 and successes = 1315
   Evaporation:  Potential =  0.0969 cm, Actual =  0.0713 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 53.3 %;  TMEAN = 276.2 K;  HDRY =  8.6118E+05 cm;  DAYUBC =   134
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.3125E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.3125E+02     [cm]
 Actual Evaporation                 =  1.1059E+01     [cm]
 Evaporation during Growth          =  1.1059E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  1.0897E+01     [cm]
 Total Basal Liquid Flux (drainage) =  4.6014E	09     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  1.0897E+01     [cm]
 Actual Rainfall                    =  1.0897E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.5335E+00     [cm]
 Mass Balance Error                 =  7.7528E	03     [cm]
 Total Successful Time Steps        =     58983
 Total Attempted Time Steps         =     72925
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     29710
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000   	1.6287E	01      0.050    8.1996E+00      0.150    6.5373E+00
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      0.250    5.8308E+00      0.350    5.2866E+00      0.450    4.8401E+00
      0.550    4.4164E+00      0.650    4.1261E+00      0.750    3.9046E+00
      0.850    3.6947E+00      0.950    3.4257E+00      1.125    3.2513E+00
      1.375    2.9211E+00      1.625    2.6371E+00      1.875    2.4267E+00
      2.250    2.2206E+00      2.750    1.7855E+00      3.250    1.5024E+00
      3.750    1.1248E+00      4.250    8.8579E	01      4.790    6.5392E	01
      6.350    3.6999E	01      8.890   	6.7204E	02     11.430   	2.1513E	01
     13.970   	2.0436E	01     16.510   	1.9022E	01     19.050   	1.7519E	01
     21.590   	1.5983E	01     24.130   	1.4430E	01     26.670   	1.2864E	01
     29.210   	1.1286E	01     31.750   	9.6997E	02     34.290   	8.1046E	02
     36.830   	6.5014E	02     39.370   	4.8912E	02     41.910   	3.2743E	02
     44.450   	1.6510E	02     46.990    7.8891E	05     49.530    6.5991E	07
     52.070    2.0278E	08     54.610   	1.5804E	08     57.150   	1.5600E	08
     59.690   	3.3928E	09     60.960    4.6014E	09

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 4.631E+04 0.0405 291.00     2 1.000E�01 5.009E+03 0.0464 291.00
     3 2.000E�01 4.100E+03 0.0480 291.00     4 3.000E�01 3.653E+03 0.0492 291.00
     5 4.000E�01 3.371E+03 0.0501 291.00     6 5.000E�01 3.171E+03 0.0508 291.00
     7 6.000E�01 3.020E+03 0.0514 291.00     8 7.000E�01 2.901E+03 0.0520 291.00
     9 8.000E�01 2.803E+03 0.0525 291.00    10 9.000E�01 2.721E+03 0.0529 291.00
    11 1.000E+00 2.651E+03 0.0533 291.00    12 1.250E+00 2.511E+03 0.0542 291.00
    13 1.500E+00 2.406E+03 0.0549 291.00    14 1.750E+00 2.323E+03 0.0555 291.00
    15 2.000E+00 2.256E+03 0.0560 291.00    16 2.500E+00 2.153E+03 0.0569 291.00
    17 3.000E+00 2.080E+03 0.0576 291.00    18 3.500E+00 2.026E+03 0.0582 291.00
    19 4.000E+00 1.987E+03 0.0586 291.00    20 4.500E+00 1.960E+03 0.0589 291.00
    21 5.080E+00 1.940E+03 0.0591 291.00    22 7.620E+00 1.973E+03 0.0587 291.00
    23 1.016E+01 2.131E+03 0.0571 291.00    24 1.270E+01 2.258E+03 0.0560 291.00
    25 1.524E+01 2.247E+03 0.0561 291.00    26 1.778E+01 2.178E+03 0.0567 291.00
    27 2.032E+01 2.108E+03 0.0573 291.00    28 2.286E+01 2.049E+03 0.0579 291.00
    29 2.540E+01 2.001E+03 0.0584 291.00    30 2.794E+01 1.962E+03 0.0588 291.00
    31 3.048E+01 1.930E+03 0.0592 291.00    32 3.302E+01 1.904E+03 0.0595 291.00
    33 3.556E+01 1.883E+03 0.0598 291.00    34 3.810E+01 1.867E+03 0.0600 291.00
    35 4.064E+01 1.854E+03 0.0601 291.00    36 4.318E+01 1.845E+03 0.0602 291.00
    37 4.572E+01 1.839E+03 0.0603 291.00    38 4.826E+01 1.780E+03 0.0570 291.00
    39 5.080E+01 1.721E+03 0.0570 291.00    40 5.334E+01 1.681E+03 0.0570 291.00
    41 5.588E+01 1.657E+03 0.0570 291.00    42 5.842E+01 1.644E+03 0.0570 291.00
    43 6.096E+01 1.640E+03 0.0570 291.00

 Initial Water Storage =   3.5335 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04003
 Head (cm)         = 4.75592E+05
 LiqWater Flow (cm)=�9.74887E�04
 IsoVapor Flow (cm)=�3.00513E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.5335+ 0.0000+ 0.0000 � 0.0311� 0.0000�  0.0000 =    3.5024 vs.    3.5025

 Mass Balance = �6.1783E�05 cm;  Time step attempts =  275 and successes =  213
   Evaporation:  Potential =  0.1040 cm, Actual =  0.0311 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 70.7 %;  TMEAN = 276.2 K;  HDRY =  4.7559E+05 cm;  DAYUBC =   171

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 8.27288E+05
 LiqWater Flow (cm)=�1.60636E�10
 IsoVapor Flow (cm)=�7.79815E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.6622+ 0.0000+ 0.0000 � 0.0780� 0.0000�  0.0000 =    4.5842 vs.    4.5842

 Mass Balance = �1.2708E�06 cm;  Time step attempts =   86 and successes =   86
   Evaporation:  Potential =  0.4056 cm, Actual =  0.0780 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 54.7 %;  TMEAN = 277.9 K;  HDRY =  8.2729E+05 cm;  DAYUBC =    84
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.3782E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.3782E+02     [cm]
 Actual Evaporation                 =  1.6442E+01     [cm]
 Evaporation during Growth          =  1.6442E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  1.7501E+01     [cm]
 Total Basal Liquid Flux (drainage) =  5.5553E�09     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  1.7501E+01     [cm]
 Actual Rainfall                    =  1.7501E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  4.5842E+00     [cm]
 Mass Balance Error                 =  7.7713E�03     [cm]
 Total Successful Time Steps        =     57732
 Total Attempted Time Steps         =     70564
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     28498
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000    1.0585E+00      0.050    1.2133E+01      0.150    9.4358E+00
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      0.250    8.4598E+00      0.350    7.6484E+00      0.450    6.8895E+00
      0.550    6.2291E+00      0.650    5.6284E+00      0.750    5.2190E+00
      0.850    4.8753E+00      0.950    4.6300E+00      1.125    4.4094E+00
      1.375    3.7862E+00      1.625    3.4728E+00      1.875    3.1915E+00
      2.250    2.8728E+00      2.750    2.4074E+00      3.250    2.1054E+00
      3.750    1.8616E+00      4.250    1.7588E+00      4.790    1.6499E+00
      6.350    1.5397E+00      8.890    1.2238E+00     11.430    1.0431E+00
     13.970    8.9745E�01     16.510    8.1237E�01     19.050    7.5096E�01
     21.590    6.8796E�01     24.130    6.2355E�01     26.670    5.5788E�01
     29.210    4.9107E�01     31.750    4.2323E�01     34.290    3.5447E�01
     36.830    2.8492E�01     39.370    2.1466E�01     41.910    1.4379E�01
     44.450    7.2416E�02     46.990    8.3385E�04     49.530    4.4403E�06
     52.070    3.0280E�07     54.610    9.0059E�08     57.150    3.5090E�08
     59.690    1.2944E�08     60.960    5.5553E�09

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 8.273E+05 0.0400 291.00     2 1.000E	01 5.686E+05 0.0400 291.00
     3 2.000E	01 3.511E+05 0.0400 291.00     4 3.000E	01 1.635E+05 0.0401 291.00
     5 4.000E	01 2.348E+03 0.0553 291.00     6 5.000E	01 2.253E+03 0.0561 291.00
     7 6.000E	01 2.175E+03 0.0567 291.00     8 7.000E	01 2.109E+03 0.0573 291.00
     9 8.000E	01 2.052E+03 0.0579 291.00    10 9.000E	01 2.001E+03 0.0584 291.00
    11 1.000E+00 1.957E+03 0.0589 291.00    12 1.250E+00 1.863E+03 0.0600 291.00
    13 1.500E+00 1.789E+03 0.0610 291.00    14 1.750E+00 1.727E+03 0.0618 291.00
    15 2.000E+00 1.675E+03 0.0626 291.00    16 2.500E+00 1.590E+03 0.0640 291.00
    17 3.000E+00 1.523E+03 0.0652 291.00    18 3.500E+00 1.468E+03 0.0663 291.00
    19 4.000E+00 1.422E+03 0.0673 291.00    20 4.500E+00 1.382E+03 0.0682 291.00
    21 5.080E+00 1.343E+03 0.0692 291.00    22 7.620E+00 1.218E+03 0.0726 291.00
    23 1.016E+01 1.138E+03 0.0752 291.00    24 1.270E+01 1.080E+03 0.0774 291.00
    25 1.524E+01 1.037E+03 0.0792 291.00    26 1.778E+01 1.002E+03 0.0807 291.00
    27 2.032E+01 9.742E+02 0.0821 291.00    28 2.286E+01 9.512E+02 0.0832 291.00
    29 2.540E+01 9.320E+02 0.0842 291.00    30 2.794E+01 9.158E+02 0.0851 291.00
    31 3.048E+01 9.022E+02 0.0859 291.00    32 3.302E+01 8.908E+02 0.0866 291.00
    33 3.556E+01 8.812E+02 0.0871 291.00    34 3.810E+01 8.733E+02 0.0876 291.00
    35 4.064E+01 8.669E+02 0.0880 291.00    36 4.318E+01 8.618E+02 0.0883 291.00
    37 4.572E+01 8.580E+02 0.0886 291.00    38 4.826E+01 8.434E+02 0.0571 291.00
    39 5.080E+01 1.081E+03 0.0571 291.00    40 5.334E+01 1.225E+03 0.0570 291.00
    41 5.588E+01 1.298E+03 0.0570 291.00    42 5.842E+01 1.334E+03 0.0570 291.00
    43 6.096E+01 1.345E+03 0.0570 291.00

 Initial Water Storage =   4.5842 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.33176E+06
 LiqWater Flow (cm)=	2.33652E	11
 IsoVapor Flow (cm)=	8.35103E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.5842+ 0.0000+ 0.0000 	 0.0835	 0.0000	  0.0000 =    4.5007 vs.    4.5008

 Mass Balance = 	2.7193E	05 cm;  Time step attempts =  141 and successes =  106
   Evaporation:  Potential =  0.6193 cm, Actual =  0.0835 cm

Page 1

Revised August 2012 Page 69



a0023.out
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 37.8 %;  TMEAN = 280.9 K;  HDRY =  1.3318E+06 cm;  DAYUBC =   106

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 2.18999E+06
 LiqWater Flow (cm)=	1.55546E	13
 IsoVapor Flow (cm)=	7.12472E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4336+ 0.0000+ 0.0000 	 0.0071	 0.0000	  0.0000 =    3.4264 vs.    3.4264

 Mass Balance = 	2.1692E	08 cm;  Time step attempts =   24 and successes =   24
   Evaporation:  Potential =  0.4800 cm, Actual =  0.0071 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 20.2 %;  TMEAN = 279.3 K;  HDRY =  2.1900E+06 cm;  DAYUBC =    24
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.4720E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.4720E+02     [cm]
 Actual Evaporation                 =  1.1844E+01     [cm]
 Evaporation during Growth          =  1.1844E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  1.0693E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.3522E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  1.0693E+01     [cm]
 Actual Rainfall                    =  1.0693E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.4264E+00     [cm]
 Mass Balance Error                 =  6.8648E	03     [cm]
 Total Successful Time Steps        =     57357
 Total Attempted Time Steps         =     70564
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     30717
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000   	1.1509E+00      0.050    8.2115E+00      0.150    6.7159E+00
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      0.250    5.8608E+00      0.350    5.3466E+00      0.450    4.8203E+00
      0.550    4.4942E+00      0.650    4.0326E+00      0.750    3.6105E+00
      0.850    3.3556E+00      0.950    3.0993E+00      1.125    2.8790E+00
      1.375    2.2372E+00      1.625    1.8251E+00      1.875    1.4136E+00
      2.250    1.0600E+00      2.750    5.4349E	01      3.250    2.3943E	01
      3.750   	1.1374E	02      4.250   	1.8817E	01      4.790   	3.1369E	01
      6.350   	4.7820E	01      8.890   	7.7284E	01     11.430   	8.5450E	01
     13.970   	8.4292E	01     16.510   	7.8569E	01     19.050   	7.2659E	01
     21.590   	6.6586E	01     24.130   	6.0369E	01     26.670   	5.4021E	01
     29.210   	4.7558E	01     31.750   	4.0993E	01     34.290   	3.4337E	01
     36.830   	2.7601E	01     39.370   	2.0795E	01     41.910   	1.3930E	01
     44.450   	7.0137E	02     46.990   	2.4780E	04     49.530    3.5322E	06
     52.070    2.4062E	07     54.610    6.5874E	08     57.150    1.5855E	08
     59.690    9.1464E	09     60.960    1.3522E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 2.190E+06 0.0400 291.00     2 1.000E	01 2.122E+06 0.0400 291.00
     3 2.000E	01 2.057E+06 0.0400 291.00     4 3.000E	01 1.995E+06 0.0400 291.00
     5 4.000E	01 1.935E+06 0.0400 291.00     6 5.000E	01 1.878E+06 0.0400 291.00
     7 6.000E	01 1.823E+06 0.0400 291.00     8 7.000E	01 1.771E+06 0.0400 291.00
     9 8.000E	01 1.720E+06 0.0400 291.00    10 9.000E	01 1.671E+06 0.0400 291.00
    11 1.000E+00 1.624E+06 0.0400 291.00    12 1.250E+00 1.512E+06 0.0400 291.00
    13 1.500E+00 1.409E+06 0.0400 291.00    14 1.750E+00 1.313E+06 0.0400 291.00
    15 2.000E+00 1.223E+06 0.0400 291.00    16 2.500E+00 1.059E+06 0.0400 291.00
    17 3.000E+00 9.133E+05 0.0400 291.00    18 3.500E+00 7.814E+05 0.0400 291.00
    19 4.000E+00 6.612E+05 0.0400 291.00    20 4.500E+00 5.506E+05 0.0400 291.00
    21 5.080E+00 4.326E+05 0.0400 291.00    22 7.620E+00 3.020E+03 0.0514 291.00
    23 1.016E+01 2.557E+03 0.0539 291.00    24 1.270E+01 2.338E+03 0.0554 291.00
    25 1.524E+01 2.201E+03 0.0565 291.00    26 1.778E+01 2.104E+03 0.0574 291.00
    27 2.032E+01 2.032E+03 0.0581 291.00    28 2.286E+01 1.975E+03 0.0587 291.00
    29 2.540E+01 1.929E+03 0.0592 291.00    30 2.794E+01 1.892E+03 0.0596 291.00
    31 3.048E+01 1.862E+03 0.0600 291.00    32 3.302E+01 1.837E+03 0.0603 291.00
    33 3.556E+01 1.817E+03 0.0606 291.00    34 3.810E+01 1.801E+03 0.0608 291.00
    35 4.064E+01 1.789E+03 0.0610 291.00    36 4.318E+01 1.780E+03 0.0611 291.00
    37 4.572E+01 1.774E+03 0.0612 291.00    38 4.826E+01 1.722E+03 0.0570 291.00
    39 5.080E+01 1.671E+03 0.0570 291.00    40 5.334E+01 1.644E+03 0.0570 291.00
    41 5.588E+01 1.631E+03 0.0570 291.00    42 5.842E+01 1.627E+03 0.0570 291.00
    43 6.096E+01 1.627E+03 0.0570 291.00

 Initial Water Storage =   3.4264 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 8.55088E+05
 LiqWater Flow (cm)=	3.32310E	12
 IsoVapor Flow (cm)=	4.08360E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4264+ 0.0000+ 0.0000 	 0.0041	 0.0000	  0.0000 =    3.4224 vs.    3.4224

 Mass Balance = 	5.3594E	06 cm;  Time step attempts =   58 and successes =   53
   Evaporation:  Potential =  0.3761 cm, Actual =  0.0041 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 53.6 %;  TMEAN = 283.7 K;  HDRY =  8.5509E+05 cm;  DAYUBC =    50

																																																																																

 DAILY SUMMARY:  Day = 366, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04003
 Head (cm)         = 5.70174E+05
 LiqWater Flow (cm)=	8.83474E	11
 IsoVapor Flow (cm)=	1.57185E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.8554+ 0.0000+ 0.0000 	 0.0157	 0.0000	  0.0000 =    3.8397 vs.    3.8397

 Mass Balance = 	2.7406E	07 cm;  Time step attempts =   78 and successes =   78
   Evaporation:  Potential =  0.0997 cm, Actual =  0.0157 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 66.0 %;  TMEAN = 283.2 K;  HDRY =  5.7017E+05 cm;  DAYUBC =    77
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.0941E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.0941E+02     [cm]
 Actual Evaporation                 =  3.0286E+01     [cm]
 Evaporation during Growth          =  3.0271E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  3.0709E+01     [cm]
 Total Basal Liquid Flux (drainage) =  4.9237E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  3.0709E+01     [cm]
 Actual Rainfall                    =  3.0709E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.8397E+00     [cm]
 Mass Balance Error                 =  8.9565E	03     [cm]
 Total Successful Time Steps        =     62207
 Total Attempted Time Steps         =     76390
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     28871
 Total Time Actually Simulated      =  3.6600E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6600E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000    4.2220E	01      0.050    1.9115E+01      0.150    1.2064E+01
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      0.250    9.9347E+00      0.350    8.2262E+00      0.450    7.1800E+00
      0.550    6.4562E+00      0.650    5.9406E+00      0.750    5.3747E+00
      0.850    4.8526E+00      0.950    4.5079E+00      1.125    4.1920E+00
      1.375    3.1810E+00      1.625    2.5318E+00      1.875    2.1350E+00
      2.250    1.8009E+00      2.750    1.3444E+00      3.250    1.0407E+00
      3.750    8.3171E	01      4.250    7.1524E	01      4.790    6.0849E	01
      6.350    5.0212E	01      8.890    3.2122E	01     11.430    3.0097E	01
     13.970    2.8118E	01     16.510    2.6129E	01     19.050    2.4111E	01
     21.590    2.2059E	01     24.130    1.9972E	01     26.670    1.7854E	01
     29.210    1.5706E	01     31.750    1.3531E	01     34.290    1.1333E	01
     36.830    9.1150E	02     39.370    6.8788E	02     41.910    4.6269E	02
     44.450    2.3613E	02     46.990    9.5288E	04     49.530    6.2518E	04
     52.070    1.9909E	05     54.610    2.8043E	06     57.150    9.2328E	07
     59.690    2.7287E	07     60.960    4.9237E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 5.702E+05 0.0400 291.00     2 1.000E	01 5.234E+05 0.0400 291.00
     3 2.000E	01 4.782E+05 0.0400 291.00     4 3.000E	01 4.345E+05 0.0400 291.00
     5 4.000E	01 3.921E+05 0.0400 291.00     6 5.000E	01 3.510E+05 0.0400 291.00
     7 6.000E	01 3.110E+05 0.0401 291.00     8 7.000E	01 2.722E+05 0.0401 291.00
     9 8.000E	01 2.345E+05 0.0401 291.00    10 9.000E	01 1.978E+05 0.0401 291.00
    11 1.000E+00 1.620E+05 0.0401 291.00    12 1.250E+00 7.645E+04 0.0403 291.00
    13 1.500E+00 3.414E+03 0.0499 291.00    14 1.750E+00 3.145E+03 0.0509 291.00
    15 2.000E+00 2.957E+03 0.0517 291.00    16 2.500E+00 2.698E+03 0.0530 291.00
    17 3.000E+00 2.523E+03 0.0541 291.00    18 3.500E+00 2.393E+03 0.0550 291.00
    19 4.000E+00 2.291E+03 0.0558 291.00    20 4.500E+00 2.208E+03 0.0564 291.00
    21 5.080E+00 2.127E+03 0.0572 291.00    22 7.620E+00 1.890E+03 0.0597 291.00
    23 1.016E+01 1.748E+03 0.0615 291.00    24 1.270E+01 1.651E+03 0.0630 291.00
    25 1.524E+01 1.579E+03 0.0642 291.00    26 1.778E+01 1.523E+03 0.0652 291.00
    27 2.032E+01 1.479E+03 0.0661 291.00    28 2.286E+01 1.443E+03 0.0668 291.00
    29 2.540E+01 1.413E+03 0.0675 291.00    30 2.794E+01 1.389E+03 0.0681 291.00
    31 3.048E+01 1.368E+03 0.0685 291.00    32 3.302E+01 1.351E+03 0.0689 291.00
    33 3.556E+01 1.337E+03 0.0693 291.00    34 3.810E+01 1.326E+03 0.0696 291.00
    35 4.064E+01 1.317E+03 0.0698 291.00    36 4.318E+01 1.311E+03 0.0700 291.00
    37 4.572E+01 1.306E+03 0.0701 291.00    38 4.826E+01 1.244E+03 0.0570 291.00
    39 5.080E+01 9.777E+02 0.0571 291.00    40 5.334E+01 9.594E+02 0.0571 291.00
    41 5.588E+01 9.948E+02 0.0571 291.00    42 5.842E+01 1.020E+03 0.0571 291.00
    43 6.096E+01 1.028E+03 0.0571 291.00

 Initial Water Storage =   3.8397 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 6.23434E+05
 LiqWater Flow (cm)=	6.39543E	11
 IsoVapor Flow (cm)=	1.67725E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.8397+ 0.0000+ 0.0000 	 0.0168	 0.0000	  0.0000 =    3.8229 vs.    3.8229

 Mass Balance = 	1.8843E	07 cm;  Time step attempts =   24 and successes =   24
   Evaporation:  Potential =  0.2498 cm, Actual =  0.0168 cm

Page 1

Revised August 2012 Page 75



a0025.out
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 63.5 %;  TMEAN = 283.7 K;  HDRY =  6.2343E+05 cm;  DAYUBC =    24

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.91374E+06
 LiqWater Flow (cm)=	2.33499E	13
 IsoVapor Flow (cm)=	6.72248E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.3642+ 0.0000+ 0.0000 	 0.0067	 0.0000	  0.0000 =    3.3574 vs.    3.3574

 Mass Balance =  6.0946E	07 cm;  Time step attempts =   24 and successes =   24
   Evaporation:  Potential =  0.8288 cm, Actual =  0.0067 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 24.8 %;  TMEAN = 286.8 K;  HDRY =  1.9137E+06 cm;  DAYUBC =    24
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.1290E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.1290E+02     [cm]
 Actual Evaporation                 =  3.3165E+01     [cm]
 Evaporation during Growth          =  3.3165E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  3.2690E+01     [cm]
 Total Basal Liquid Flux (drainage) =  6.9716E	07     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  3.2690E+01     [cm]
 Actual Rainfall                    =  3.2690E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.3574E+00     [cm]
 Mass Balance Error                 =  7.1443E	03     [cm]
 Total Successful Time Steps        =     54984
 Total Attempted Time Steps         =     66914
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     26601
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000   	4.7510E	01      0.050    1.4413E+01      0.150    9.4145E+00
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      0.250    7.6893E+00      0.350    6.4673E+00      0.450    5.3056E+00
      0.550    4.8268E+00      0.650    4.3819E+00      0.750    3.9571E+00
      0.850    3.5290E+00      0.950    3.2622E+00      1.125    3.0048E+00
      1.375    2.3854E+00      1.625    2.0099E+00      1.875    1.7316E+00
      2.250    1.4777E+00      2.750    9.4640E	01      3.250    6.5656E	01
      3.750    4.1906E	01      4.250    2.3426E	01      4.790    4.9069E	02
      6.350   	1.3331E	01      8.890   	3.7256E	01     11.430   	3.4787E	01
     13.970   	3.2392E	01     16.510   	3.0010E	01     19.050   	2.7615E	01
     21.590   	2.5196E	01     24.130   	2.2748E	01     26.670   	2.0272E	01
     29.210   	1.7768E	01     31.750   	1.5238E	01     34.290   	1.2684E	01
     36.830   	1.0108E	01     39.370   	7.5140E	02     41.910   	4.9037E	02
     44.450   	2.2803E	02     46.990    4.1328E	03     49.530    5.6661E	03
     52.070    2.9465E	03     54.610    1.4052E	03     57.150    2.9425E	04
     59.690    2.7595E	05     60.960    6.9716E	07

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 1.914E+06 0.0400 291.00     2 1.000E	01 1.860E+06 0.0400 291.00
     3 2.000E	01 1.810E+06 0.0400 291.00     4 3.000E	01 1.761E+06 0.0400 291.00
     5 4.000E	01 1.714E+06 0.0400 291.00     6 5.000E	01 1.667E+06 0.0400 291.00
     7 6.000E	01 1.623E+06 0.0400 291.00     8 7.000E	01 1.580E+06 0.0400 291.00
     9 8.000E	01 1.538E+06 0.0400 291.00    10 9.000E	01 1.497E+06 0.0400 291.00
    11 1.000E+00 1.458E+06 0.0400 291.00    12 1.250E+00 1.364E+06 0.0400 291.00
    13 1.500E+00 1.276E+06 0.0400 291.00    14 1.750E+00 1.193E+06 0.0400 291.00
    15 2.000E+00 1.115E+06 0.0400 291.00    16 2.500E+00 9.717E+05 0.0400 291.00
    17 3.000E+00 8.416E+05 0.0400 291.00    18 3.500E+00 7.229E+05 0.0400 291.00
    19 4.000E+00 6.137E+05 0.0400 291.00    20 4.500E+00 5.125E+05 0.0400 291.00
    21 5.080E+00 4.039E+05 0.0400 291.00    22 7.620E+00 4.722E+03 0.0468 291.00
    23 1.016E+01 3.013E+03 0.0515 291.00    24 1.270E+01 2.636E+03 0.0534 291.00
    25 1.524E+01 2.432E+03 0.0547 291.00    26 1.778E+01 2.297E+03 0.0557 291.00
    27 2.032E+01 2.201E+03 0.0565 291.00    28 2.286E+01 2.128E+03 0.0572 291.00
    29 2.540E+01 2.071E+03 0.0577 291.00    30 2.794E+01 2.026E+03 0.0582 291.00
    31 3.048E+01 1.989E+03 0.0585 291.00    32 3.302E+01 1.960E+03 0.0589 291.00
    33 3.556E+01 1.936E+03 0.0591 291.00    34 3.810E+01 1.918E+03 0.0593 291.00
    35 4.064E+01 1.904E+03 0.0595 291.00    36 4.318E+01 1.894E+03 0.0596 291.00
    37 4.572E+01 1.887E+03 0.0597 291.00    38 4.826E+01 1.450E+03 0.0570 291.00
    39 5.080E+01 5.999E+02 0.0574 291.00    40 5.334E+01 5.353E+02 0.0575 291.00
    41 5.588E+01 5.568E+02 0.0575 291.00    42 5.842E+01 6.506E+02 0.0573 291.00
    43 6.096E+01 7.092E+02 0.0572 291.00

 Initial Water Storage =   3.3574 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 6.08436E+05
 LiqWater Flow (cm)=	1.12908E	11
 IsoVapor Flow (cm)=	3.08514E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.3574+ 0.0000+ 0.0000 	 0.0031	 0.0000	  0.0000 =    3.3544 vs.    3.3544

 Mass Balance = 	5.9410E	06 cm;  Time step attempts =   44 and successes =   42
   Evaporation:  Potential =  0.2675 cm, Actual =  0.0031 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 64.2 %;  TMEAN = 276.5 K;  HDRY =  6.0844E+05 cm;  DAYUBC =    35

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 9.63046E+05
 LiqWater Flow (cm)=	4.43358E	12
 IsoVapor Flow (cm)=	8.67284E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.6090+ 0.0000+ 0.0000 	 0.0087	 0.0000	  0.0000 =    3.6003 vs.    3.6003

 Mass Balance = 	1.0561E	06 cm;  Time step attempts =   78 and successes =   78
   Evaporation:  Potential =  0.4426 cm, Actual =  0.0087 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 49.5 %;  TMEAN = 280.7 K;  HDRY =  9.6305E+05 cm;  DAYUBC =    65
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.2687E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.2687E+02     [cm]
 Actual Evaporation                 =  1.8316E+01     [cm]
 Evaporation during Growth          =  1.8316E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  1.8567E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.5067E	05     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  1.8567E+01     [cm]
 Actual Rainfall                    =  1.8567E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.6003E+00     [cm]
 Mass Balance Error                 =  8.6895E	03     [cm]
 Total Successful Time Steps        =     61513
 Total Attempted Time Steps         =     75683
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     30441
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000    2.5160E	01      0.050    1.3132E+01      0.150    1.0526E+01

Page 2

Revised August 2012 Page 79



a0026.out
      0.250    8.9771E+00      0.350    7.8605E+00      0.450    6.7561E+00
      0.550    5.9702E+00      0.650    5.3161E+00      0.750    4.6367E+00
      0.850    4.1767E+00      0.950    3.7724E+00      1.125    3.4253E+00
      1.375    2.6522E+00      1.625    2.2627E+00      1.875    2.0196E+00
      2.250    1.8597E+00      2.750    1.5075E+00      3.250    1.2514E+00
      3.750    1.0313E+00      4.250    9.1445E	01      4.790    8.2510E	01
      6.350    7.0555E	01      8.890    4.1280E	01     11.430    2.6539E	01
     13.970    1.6802E	01     16.510    1.5463E	01     19.050    1.4180E	01
     21.590    1.2905E	01     24.130    1.1626E	01     26.670    1.0340E	01
     29.210    9.0438E	02     31.750    7.7367E	02     34.290    6.4198E	02
     36.830    5.0937E	02     39.370    3.7594E	02     41.910    2.4178E	02
     44.450    1.0697E	02     46.990   	1.3292E	03     49.530   	8.8190E	06
     52.070   	2.3021E	04     54.610   	1.1420E	04     57.150    4.5488E	05
     59.690    2.3403E	05     60.960    1.5067E	05

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 9.630E+05 0.0400 291.00     2 1.000E	01 9.283E+05 0.0400 291.00
     3 2.000E	01 8.948E+05 0.0400 291.00     4 3.000E	01 8.619E+05 0.0400 291.00
     5 4.000E	01 8.297E+05 0.0400 291.00     6 5.000E	01 7.983E+05 0.0400 291.00
     7 6.000E	01 7.676E+05 0.0400 291.00     8 7.000E	01 7.376E+05 0.0400 291.00
     9 8.000E	01 7.082E+05 0.0400 291.00    10 9.000E	01 6.794E+05 0.0400 291.00
    11 1.000E+00 6.513E+05 0.0400 291.00    12 1.250E+00 5.833E+05 0.0400 291.00
    13 1.500E+00 5.185E+05 0.0400 291.00    14 1.750E+00 4.566E+05 0.0400 291.00
    15 2.000E+00 3.974E+05 0.0400 291.00    16 2.500E+00 2.861E+05 0.0401 291.00
    17 3.000E+00 1.832E+05 0.0401 291.00    18 3.500E+00 8.750E+04 0.0402 291.00
    19 4.000E+00 3.498E+03 0.0497 291.00    20 4.500E+00 3.173E+03 0.0508 291.00
    21 5.080E+00 2.929E+03 0.0519 291.00    22 7.620E+00 2.391E+03 0.0550 291.00
    23 1.016E+01 2.146E+03 0.0570 291.00    24 1.270E+01 1.996E+03 0.0585 291.00
    25 1.524E+01 1.892E+03 0.0597 291.00    26 1.778E+01 1.814E+03 0.0606 291.00
    27 2.032E+01 1.754E+03 0.0614 291.00    28 2.286E+01 1.706E+03 0.0621 291.00
    29 2.540E+01 1.668E+03 0.0627 291.00    30 2.794E+01 1.636E+03 0.0632 291.00
    31 3.048E+01 1.610E+03 0.0637 291.00    32 3.302E+01 1.589E+03 0.0640 291.00
    33 3.556E+01 1.572E+03 0.0643 291.00    34 3.810E+01 1.558E+03 0.0646 291.00
    35 4.064E+01 1.547E+03 0.0648 291.00    36 4.318E+01 1.539E+03 0.0649 291.00
    37 4.572E+01 1.534E+03 0.0650 291.00    38 4.826E+01 1.408E+03 0.0570 291.00
    39 5.080E+01 1.082E+03 0.0571 291.00    40 5.334E+01 8.949E+02 0.0571 291.00
    41 5.588E+01 8.061E+02 0.0572 291.00    42 5.842E+01 7.507E+02 0.0572 291.00
    43 6.096E+01 7.296E+02 0.0572 291.00

 Initial Water Storage =   3.6003 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 8.32262E+05
 LiqWater Flow (cm)=	7.50723E	12
 IsoVapor Flow (cm)=	7.85028E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.6003+ 0.0000+ 0.0000 	 0.0078	 0.0000	  0.0000 =    3.5925 vs.    3.5925

 Mass Balance =  4.2084E	07 cm;  Time step attempts =   43 and successes =   41
   Evaporation:  Potential =  0.3762 cm, Actual =  0.0078 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 54.5 %;  TMEAN = 278.7 K;  HDRY =  8.3226E+05 cm;  DAYUBC =    40

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.66220E+06
 LiqWater Flow (cm)=	1.61351E	12
 IsoVapor Flow (cm)=	2.36862E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.8953+ 0.0000+ 0.0000 	 0.0237	 0.0000	  0.0000 =    3.8716 vs.    3.8716

 Mass Balance = 	1.4557E	05 cm;  Time step attempts =   66 and successes =   52
   Evaporation:  Potential =  0.7017 cm, Actual =  0.0237 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 29.7 %;  TMEAN = 283.4 K;  HDRY =  1.6622E+06 cm;  DAYUBC =    52
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.3323E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.3323E+02     [cm]
 Actual Evaporation                 =  2.5424E+01     [cm]
 Evaporation during Growth          =  2.5424E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.5705E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.5550E	06     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.5705E+01     [cm]
 Actual Rainfall                    =  2.5705E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.8716E+00     [cm]
 Mass Balance Error                 =  9.4309E	03     [cm]
 Total Successful Time Steps        =     67130
 Total Attempted Time Steps         =     82843
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     31258
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000    2.8072E	01      0.050    1.7748E+01      0.150    1.2322E+01
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      0.250    1.0488E+01      0.350    8.8513E+00      0.450    7.7041E+00
      0.550    6.8240E+00      0.650    6.2345E+00      0.750    5.5785E+00
      0.850    5.0442E+00      0.950    4.5844E+00      1.125    4.1742E+00
      1.375    3.2374E+00      1.625    2.7382E+00      1.875    2.2885E+00
      2.250    1.8297E+00      2.750    1.3630E+00      3.250    1.0750E+00
      3.750    8.9596E	01      4.250    7.4788E	01      4.790    6.3175E	01
      6.350    4.8811E	01      8.890    2.6127E	01     11.430    2.1474E	01
     13.970    2.0080E	01     16.510    1.8668E	01     19.050    1.7230E	01
     21.590    1.5765E	01     24.130    1.4273E	01     26.670    1.2754E	01
     29.210    1.1212E	01     31.750    9.6466E	02     34.290    8.0623E	02
     36.830    6.4615E	02     39.370    4.8455E	02     41.910    3.2167E	02
     44.450    1.5768E	02     46.990   	2.7758E	04     49.530    1.8474E	05
     52.070   	4.1988E	06     54.610   	1.2464E	05     57.150   	1.9427E	05
     59.690   	1.0151E	05     60.960    1.5550E	06

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 1.662E+06 0.0400 291.00     2 1.000E	01 1.539E+06 0.0400 291.00
     3 2.000E	01 1.426E+06 0.0400 291.00     4 3.000E	01 1.321E+06 0.0400 291.00
     5 4.000E	01 1.224E+06 0.0400 291.00     6 5.000E	01 1.134E+06 0.0400 291.00
     7 6.000E	01 1.049E+06 0.0400 291.00     8 7.000E	01 9.684E+05 0.0400 291.00
     9 8.000E	01 8.928E+05 0.0400 291.00    10 9.000E	01 8.211E+05 0.0400 291.00
    11 1.000E+00 7.530E+05 0.0400 291.00    12 1.250E+00 5.961E+05 0.0400 291.00
    13 1.500E+00 4.554E+05 0.0400 291.00    14 1.750E+00 3.277E+05 0.0400 291.00
    15 2.000E+00 2.110E+05 0.0401 291.00    16 2.500E+00 2.966E+03 0.0517 291.00
    17 3.000E+00 2.680E+03 0.0531 291.00    18 3.500E+00 2.496E+03 0.0543 291.00
    19 4.000E+00 2.358E+03 0.0552 291.00    20 4.500E+00 2.248E+03 0.0561 291.00
    21 5.080E+00 2.146E+03 0.0570 291.00    22 7.620E+00 1.863E+03 0.0600 291.00
    23 1.016E+01 1.708E+03 0.0621 291.00    24 1.270E+01 1.606E+03 0.0637 291.00
    25 1.524E+01 1.532E+03 0.0651 291.00    26 1.778E+01 1.475E+03 0.0662 291.00
    27 2.032E+01 1.430E+03 0.0671 291.00    28 2.286E+01 1.393E+03 0.0679 291.00
    29 2.540E+01 1.363E+03 0.0687 291.00    30 2.794E+01 1.339E+03 0.0693 291.00
    31 3.048E+01 1.318E+03 0.0698 291.00    32 3.302E+01 1.301E+03 0.0702 291.00
    33 3.556E+01 1.287E+03 0.0706 291.00    34 3.810E+01 1.276E+03 0.0709 291.00
    35 4.064E+01 1.267E+03 0.0712 291.00    36 4.318E+01 1.260E+03 0.0714 291.00
    37 4.572E+01 1.256E+03 0.0715 291.00    38 4.826E+01 1.215E+03 0.0570 291.00
    39 5.080E+01 1.080E+03 0.0571 291.00    40 5.334E+01 1.062E+03 0.0571 291.00
    41 5.588E+01 1.052E+03 0.0571 291.00    42 5.842E+01 1.036E+03 0.0571 291.00
    43 6.096E+01 1.027E+03 0.0571 291.00

 Initial Water Storage =   3.8716 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.91826E+06
 LiqWater Flow (cm)=	7.82039E	13
 IsoVapor Flow (cm)=	2.05937E	02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.8716+ 0.0000+ 0.0000 	 0.0206	 0.0000	  0.0000 =    3.8510 vs.    3.8510

 Mass Balance = 	4.1322E	08 cm;  Time step attempts =   27 and successes =   27
   Evaporation:  Potential =  0.5400 cm, Actual =  0.0206 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 24.7 %;  TMEAN = 276.2 K;  HDRY =  1.9183E+06 cm;  DAYUBC =    27

																																																																																

 DAILY SUMMARY:  Day = 366, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.35560E+06
 LiqWater Flow (cm)=	1.06311E	12
 IsoVapor Flow (cm)=	8.43452E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4455+ 0.0000+ 0.0000 	 0.0084	 0.0000	  0.0000 =    3.4371 vs.    3.4371

 Mass Balance = 	8.2863E	07 cm;  Time step attempts =   78 and successes =   78
   Evaporation:  Potential =  0.3349 cm, Actual =  0.0084 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 37.2 %;  TMEAN = 279.8 K;  HDRY =  1.3556E+06 cm;  DAYUBC =    72
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.6323E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.6323E+02     [cm]
 Actual Evaporation                 =  2.5472E+01     [cm]
 Evaporation during Growth          =  2.5464E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.5044E+01     [cm]
 Total Basal Liquid Flux (drainage) =  5.3196E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.5044E+01     [cm]
 Actual Rainfall                    =  2.5044E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.4371E+00     [cm]
 Mass Balance Error                 =  6.5793E	03     [cm]
 Total Successful Time Steps        =     51986
 Total Attempted Time Steps         =     62858
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     25746
 Total Time Actually Simulated      =  3.6600E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6600E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000   	4.2796E	01      0.050    1.5592E+01      0.150    6.7994E+00
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      0.250    5.1137E+00      0.350    3.9583E+00      0.450    3.2962E+00
      0.550    2.9405E+00      0.650    2.7200E+00      0.750    2.5763E+00
      0.850    2.3926E+00      0.950    2.2889E+00      1.125    2.1885E+00
      1.375    1.9134E+00      1.625    1.7256E+00      1.875    1.5120E+00
      2.250    1.3770E+00      2.750    1.0722E+00      3.250    8.8860E	01
      3.750    7.2191E	01      4.250    4.8380E	01      4.790    3.5023E	01
      6.350    2.4944E	01      8.890    3.0296E	02     11.430   	4.2223E	02
     13.970   	9.8583E	02     16.510   	1.4216E	01     19.050   	1.9139E	01
     21.590   	2.1384E	01     24.130   	2.2708E	01     26.670   	2.0400E	01
     29.210   	1.7986E	01     31.750   	1.5522E	01     34.290   	1.3014E	01
     36.830   	1.0471E	01     39.370   	7.8962E	02     41.910   	5.2972E	02
     44.450   	2.6792E	02     46.990    2.4755E	04     49.530    1.2553E	04
     52.070    2.4671E	06     54.610    1.0896E	07     57.150   	2.5936E	07
     59.690   	1.1814E	07     60.960    5.3196E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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                          UNSAT	H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT	H 	 McCombs	Clint 	 Two Layer\a002
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																
                   Initial Conditions                      Initial Conditions   
                 																							                 																							
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  				 									 									 						 						  				 									 									 						 						
     1 0.000E+00 1.356E+06 0.0400 291.00     2 1.000E	01 1.311E+06 0.0400 291.00
     3 2.000E	01 1.268E+06 0.0400 291.00     4 3.000E	01 1.226E+06 0.0400 291.00
     5 4.000E	01 1.186E+06 0.0400 291.00     6 5.000E	01 1.146E+06 0.0400 291.00
     7 6.000E	01 1.108E+06 0.0400 291.00     8 7.000E	01 1.071E+06 0.0400 291.00
     9 8.000E	01 1.035E+06 0.0400 291.00    10 9.000E	01 9.993E+05 0.0400 291.00
    11 1.000E+00 9.649E+05 0.0400 291.00    12 1.250E+00 8.825E+05 0.0400 291.00
    13 1.500E+00 8.047E+05 0.0400 291.00    14 1.750E+00 7.311E+05 0.0400 291.00
    15 2.000E+00 6.612E+05 0.0400 291.00    16 2.500E+00 5.314E+05 0.0400 291.00
    17 3.000E+00 4.127E+05 0.0400 291.00    18 3.500E+00 3.036E+05 0.0401 291.00
    19 4.000E+00 2.024E+05 0.0401 291.00    20 4.500E+00 1.083E+05 0.0402 291.00
    21 5.080E+00 6.887E+03 0.0444 291.00    22 7.620E+00 2.870E+03 0.0521 291.00
    23 1.016E+01 2.515E+03 0.0541 291.00    24 1.270E+01 2.317E+03 0.0555 291.00
    25 1.524E+01 2.187E+03 0.0566 291.00    26 1.778E+01 2.094E+03 0.0575 291.00
    27 2.032E+01 2.023E+03 0.0582 291.00    28 2.286E+01 1.968E+03 0.0588 291.00
    29 2.540E+01 1.924E+03 0.0593 291.00    30 2.794E+01 1.889E+03 0.0597 291.00
    31 3.048E+01 1.861E+03 0.0600 291.00    32 3.302E+01 1.837E+03 0.0603 291.00
    33 3.556E+01 1.819E+03 0.0606 291.00    34 3.810E+01 1.804E+03 0.0608 291.00
    35 4.064E+01 1.792E+03 0.0609 291.00    36 4.318E+01 1.784E+03 0.0610 291.00
    37 4.572E+01 1.779E+03 0.0611 291.00    38 4.826E+01 1.683E+03 0.0570 291.00
    39 5.080E+01 1.557E+03 0.0570 291.00    40 5.334E+01 1.448E+03 0.0570 291.00
    41 5.588E+01 1.357E+03 0.0570 291.00    42 5.842E+01 1.292E+03 0.0570 291.00
    43 6.096E+01 1.268E+03 0.0570 291.00

 Initial Water Storage =   3.4371 cm

 NOTE:  There are no temperature data when plants are modelled.

																																																																																

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.57845E+06
 LiqWater Flow (cm)=	6.54208E	13
 IsoVapor Flow (cm)=	9.13240E	03
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4371+ 0.0000+ 0.0000 	 0.0091	 0.0000	  0.0000 =    3.4280 vs.    3.4280

 Mass Balance = 	6.3288E	06 cm;  Time step attempts =   32 and successes =   28
   Evaporation:  Potential =  0.4165 cm, Actual =  0.0091 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 31.6 %;  TMEAN = 281.8 K;  HDRY =  1.5785E+06 cm;  DAYUBC =    28

																																																																																

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 													
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04001
 Head (cm)         = 1.04789E+06
 LiqWater Flow (cm)=	5.41136E	10
 IsoVapor Flow (cm)=	1.16928E	01
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.4676+ 0.0000+ 0.0000 	 0.1169	 0.0000	  0.0000 =    4.3507 vs.    4.3507

 Mass Balance = 	3.4028E	05 cm;  Time step attempts =  219 and successes =  174
   Evaporation:  Potential =  0.5581 cm, Actual =  0.1169 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 46.6 %;  TMEAN = 279.0 K;  HDRY =  1.0479E+06 cm;  DAYUBC =   140
1

																																																																																
                             UNSAT	H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill	ET Cap design	Two Layer	No Plants                             
																																																																																

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.4997E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.4997E+02     [cm]
 Actual Evaporation                 =  2.1126E+01     [cm]
 Evaporation during Growth          =  2.1126E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  2.2047E+01     [cm]
 Total Basal Liquid Flux (drainage) =  1.1741E	08     [cm]
 Total Basal Vapor Flux (temp	grad) =  0.0000E+00     [cm]
 Total Applied Water                =  2.2047E+01     [cm]
 Actual Rainfall                    =  2.2047E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  4.3507E+00     [cm]
 Mass Balance Error                 =  7.7433E	03     [cm]
 Total Successful Time Steps        =     57493
 Total Attempted Time Steps         =     70356
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     28697
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   								   											   								   											   								   											
      0.000    9.2138E	01      0.050    1.4535E+01      0.150    9.7620E+00
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      0.250    8.2314E+00      0.350    7.3048E+00      0.450    6.5588E+00
      0.550    5.8088E+00      0.650    5.2546E+00      0.750    4.8032E+00
      0.850    4.4246E+00      0.950    4.0491E+00      1.125    3.7548E+00
      1.375    3.1656E+00      1.625    2.6462E+00      1.875    2.4265E+00
      2.250    2.2524E+00      2.750    2.0048E+00      3.250    1.8161E+00
      3.750    1.7214E+00      4.250    1.6084E+00      4.790    1.5450E+00
      6.350    1.4087E+00      8.890    1.1186E+00     11.430    9.8002E	01
     13.970    8.4905E	01     16.510    7.2026E	01     19.050    6.1679E	01
     21.590    5.2226E	01     24.130    4.2925E	01     26.670    3.7672E	01
     29.210    3.2718E	01     31.750    2.7849E	01     34.290    2.3063E	01
     36.830    1.8356E	01     39.370    1.3718E	01     41.910    9.1325E	02
     44.450    4.5801E	02     46.990    6.1623E	04     49.530    3.2825E	05
     52.070    7.8395E	07     54.610    1.9989E	07     57.150    5.9415E	08
     59.690    1.8082E	08     60.960    1.1741E	08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      					  												      					  												      					  												
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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��������������������������������������������������������������������������������
                          UNSAT�H Version 3.01
                          INITIAL CONDITIONS

 Input File:   C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a.in
 Results File: C:\Users\NYbarra\Desktop\UNSAT�H � McCombs�Clint � Two Layer\a003
 Date of Run:      17 Jul 2012
 Time of Run:      14:56:46.85
 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������
                   Initial Conditions                      Initial Conditions   
                 �����������������������                 �����������������������
  NODE   DEPTH      HEAD    THETA  TEMP   NODE   DEPTH      HEAD    THETA  TEMP 
          (cm)      (cm)   (vol.)   (K)           (cm)      (cm)   (vol.)   (K) 
  ���� ��������� ��������� ������ ������  ���� ��������� ��������� ������ ������
     1 0.000E+00 1.048E+06 0.0400 291.00     2 1.000E�01 7.040E+05 0.0400 291.00
     3 2.000E�01 4.294E+05 0.0400 291.00     4 3.000E�01 2.009E+05 0.0401 291.00
     5 4.000E�01 4.300E+03 0.0476 291.00     6 5.000E�01 3.208E+03 0.0507 291.00
     7 6.000E�01 2.817E+03 0.0524 291.00     8 7.000E�01 2.589E+03 0.0537 291.00
     9 8.000E�01 2.432E+03 0.0547 291.00    10 9.000E�01 2.314E+03 0.0556 291.00
    11 1.000E+00 2.220E+03 0.0563 291.00    12 1.250E+00 2.048E+03 0.0579 291.00
    13 1.500E+00 1.928E+03 0.0592 291.00    14 1.750E+00 1.838E+03 0.0603 291.00
    15 2.000E+00 1.766E+03 0.0613 291.00    16 2.500E+00 1.656E+03 0.0629 291.00
    17 3.000E+00 1.575E+03 0.0643 291.00    18 3.500E+00 1.512E+03 0.0654 291.00
    19 4.000E+00 1.461E+03 0.0665 291.00    20 4.500E+00 1.418E+03 0.0674 291.00
    21 5.080E+00 1.376E+03 0.0683 291.00    22 7.620E+00 1.252E+03 0.0716 291.00
    23 1.016E+01 1.179E+03 0.0738 291.00    24 1.270E+01 1.131E+03 0.0755 291.00
    25 1.524E+01 1.098E+03 0.0767 291.00    26 1.778E+01 1.075E+03 0.0776 291.00
    27 2.032E+01 1.059E+03 0.0782 291.00    28 2.286E+01 1.049E+03 0.0787 291.00
    29 2.540E+01 1.042E+03 0.0790 291.00    30 2.794E+01 1.039E+03 0.0791 291.00
    31 3.048E+01 1.038E+03 0.0791 291.00    32 3.302E+01 1.038E+03 0.0791 291.00
    33 3.556E+01 1.040E+03 0.0791 291.00    34 3.810E+01 1.041E+03 0.0790 291.00
    35 4.064E+01 1.043E+03 0.0789 291.00    36 4.318E+01 1.043E+03 0.0789 291.00
    37 4.572E+01 1.042E+03 0.0790 291.00    38 4.826E+01 1.082E+03 0.0571 291.00
    39 5.080E+01 1.116E+03 0.0571 291.00    40 5.334E+01 1.160E+03 0.0571 291.00
    41 5.588E+01 1.208E+03 0.0570 291.00    42 5.842E+01 1.236E+03 0.0570 291.00
    43 6.096E+01 1.245E+03 0.0570 291.00

 Initial Water Storage =   4.3507 cm

 NOTE:  There are no temperature data when plants are modelled.

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day =   1, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.05152
 Head (cm)         = 3.00249E+03
 LiqWater Flow (cm)=�1.31301E�02
 IsoVapor Flow (cm)=�4.42109E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   4.3507+ 0.0000+ 0.0000 � 0.0568� 0.0000�  0.0000 =    4.2940 vs.    4.2939

 Mass Balance =  1.7502E�05 cm;  Time step attempts =  559 and successes =  448
   Evaporation:  Potential =  0.1163 cm, Actual =  0.0568 cm
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 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 54.4 %;  TMEAN = 276.8 K;  HDRY =  8.3514E+05 cm;  DAYUBC =   145

��������������������������������������������������������������������������������

 DAILY SUMMARY:  Day = 365, Simulated Time = 24.0000 hr
 �������������
 Node Number       =       1
 Depth (cm)        =     0.00000
 Water (cm3/cm3)   =     0.04002
 Head (cm)         = 9.13733E+05
 LiqWater Flow (cm)=�3.28765E�11
 IsoVapor Flow (cm)=�3.78171E�02
 Plant Sink (cm)   = 0.00000E+00

                                             LIQUID
  PRESTOR   INFIL  RUNOFF    EVAPO   TRANS    DRAIN     NEWSTOR       STORAGE
   3.4604+ 0.0000+ 0.0000 � 0.0378� 0.0000�  0.0000 =    3.4226 vs.    3.4227

 Mass Balance = �4.5387E�05 cm;  Time step attempts =  279 and successes =  235
   Evaporation:  Potential =  0.4827 cm, Actual =  0.0378 cm
 Transpiration:  Potential =  0.0000 cm, Actual =  0.0000 cm
 RHMEAN = 51.3 %;  TMEAN = 273.7 K;  HDRY =  9.1373E+05 cm;  DAYUBC =   232
1

��������������������������������������������������������������������������������
                             UNSAT�H Version 3.01
                              SIMULATION SUMMARY

 Title:
 McCombs Landfill�ET Cap design�Two Layer�No Plants                             
��������������������������������������������������������������������������������

 Transpiration Scheme is:           =    1
 Potential Evapotranspiration       =  3.3722E+02     [cm]
 Potential Transpiration            =  0.0000E+00     [cm]
 Actual Transpiration               =  0.0000E+00     [cm]
 Potential Evaporation              =  3.3722E+02     [cm]
 Actual Evaporation                 =  1.7863E+01     [cm]
 Evaporation during Growth          =  1.7863E+01     [cm]
 Total Runoff                       =  0.0000E+00     [cm]
 Total Infiltration                 =  1.6942E+01     [cm]
 Total Basal Liquid Flux (drainage) =  2.5645E�08     [cm]
 Total Basal Vapor Flux (temp�grad) =  0.0000E+00     [cm]
 Total Applied Water                =  1.6942E+01     [cm]
 Actual Rainfall                    =  1.6942E+01     [cm]
 Actual Irrigation                  =  0.0000E+00     [cm]
 Total Final Moisture Storage       =  3.4227E+00     [cm]
 Mass Balance Error                 =  7.0214E�03     [cm]
 Total Successful Time Steps        =     62086
 Total Attempted Time Steps         =     76010
 Total Time Step Reductions (DHMAX) =         0
 Total Changes in Surface Boundary  =     32082
 Total Time Actually Simulated      =  3.6500E+02     [days]

 Total liquid water flow (cm) across different depths at the end of 3.6500E+02 days:

    DEPTH         FLOW       DEPTH         FLOW       DEPTH         FLOW   
   ��������   �����������   ��������   �����������   ��������   �����������
      0.000   �9.2102E�01      0.050    1.2255E+01      0.150    8.9132E+00
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      0.250    7.4706E+00      0.350    6.3235E+00      0.450    5.4472E+00
      0.550    4.7462E+00      0.650    4.1586E+00      0.750    3.6441E+00
      0.850    3.1575E+00      0.950    2.8718E+00      1.125    2.6601E+00
      1.375    1.9087E+00      1.625    1.5559E+00      1.875    1.2237E+00
      2.250    8.6700E�01      2.750    3.9881E�01      3.250    1.8716E�01
      3.750   �4.1907E�03      4.250   �1.4544E�01      4.790   �2.2173E�01
      6.350   �3.2317E�01      8.890   �5.9750E�01     11.430   �6.6424E�01
     13.970   �6.9643E�01     16.510   �6.7692E�01     19.050   �6.1954E�01
     21.590   �5.6079E�01     24.130   �5.0194E�01     26.670   �4.4352E�01
     29.210   �3.8576E�01     31.750   �3.2876E�01     34.290   �2.7257E�01
     36.830   �2.1715E�01     39.370   �1.6241E�01     41.910   �1.0818E�01
     44.450   �5.4263E�02     46.990    8.9257E�05     49.530    9.8616E�06
     52.070    5.2784E�07     54.610    1.3119E�07     57.150    2.8007E�08
     59.690    1.5180E�08     60.960    2.5645E�08

 Total plant water uptake (cm) at different depths:

      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE      DEPTH  WATER UPTAKE
      �����  ������������      �����  ������������      �����  ������������
      0.000    0.0000E+00      0.100    0.0000E+00      0.200    0.0000E+00
      0.300    0.0000E+00      0.400    0.0000E+00      0.500    0.0000E+00
      0.600    0.0000E+00      0.700    0.0000E+00      0.800    0.0000E+00
      0.900    0.0000E+00      1.000    0.0000E+00      1.250    0.0000E+00
      1.500    0.0000E+00      1.750    0.0000E+00      2.000    0.0000E+00
      2.500    0.0000E+00      3.000    0.0000E+00      3.500    0.0000E+00
      4.000    0.0000E+00      4.500    0.0000E+00      5.080    0.0000E+00
      7.620    0.0000E+00     10.160    0.0000E+00     12.700    0.0000E+00
     15.240    0.0000E+00     17.780    0.0000E+00     20.320    0.0000E+00
     22.860    0.0000E+00     25.400    0.0000E+00     27.940    0.0000E+00
     30.480    0.0000E+00     33.020    0.0000E+00     35.560    0.0000E+00
     38.100    0.0000E+00     40.640    0.0000E+00     43.180    0.0000E+00
     45.720    0.0000E+00     48.260    0.0000E+00     50.800    0.0000E+00
     53.340    0.0000E+00     55.880    0.0000E+00     58.420    0.0000E+00
     60.960    0.0000E+00
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1,68,34,26.4,312.3,8.3,,0
2,65,33,26.1,293.5,8.3,,0
3,69,32,25.8,320.8,8.3,,0
4,65,31,25.8,167.3,8.3,,0
5,68,43,25.8,220.2,8.3,,0
6,64,40,27.4,203.8,8.3,,0.02
7,47,41,24.2,105.2,8.3,,0.15
8,54,41,23.6,137.8,8.3,,0.07
9,58,33,22.3,279.9,8.3,,0
10,54,35,22.4,150.1,8.3,,0
11,52,40,23.6,133.1,8.3,,0.01
12,47,38,22.3,140.5,8.3,,0.2
13,53,40,21.3,176.2,8.3,,0.11
14,56,37,21.8,284.1,8.3,,0
15,60,28,22,321.2,8.3,,0
16,53,34,22.9,131.9,8.3,,0.08
17,39,27,24.3,173.2,8.3,,0.35
18,35,26,22.5,219.6,8.3,,0.11
19,38,30,21.6,206.3,8.3,,0
20,36,28,22.5,153.2,8.3,,0
21,54,29,24.2,363.4,8.3,,0
22,56,24,25.1,373.7,8.3,,0
23,63,25,25.3,371.8,8.3,,0
24,68,36,25.4,328.4,8.3,,0
25,62,39,24.4,161.8,8.3,,0
26,61,39,24.7,345.6,8.3,,0
27,63,34,24.4,395.8,8.3,,0
28,65,33,23.1,327.2,8.3,,0
29,63,33,23.7,363.2,8.3,,0
30,66,28,23.9,307.8,8.3,,0
31,52,38,24.1,366.8,8.3,,0
32,52,27,25.4,402.5,9.1,,0
33,53,22,25.1,368.6,9.1,,0
34,57,27,24.4,305.8,9.1,,0
35,63,24,24.4,403.7,9.1,,0
36,60,28,25.4,399.4,9.1,,0
37,61,22,21.6,269,9.1,,0
38,66,35,21.6,424.8,9.1,,0
39,67,49,25,379.8,9.1,,0
40,57,46,24.7,188.7,9.1,,0.19
41,63,36,24.8,371.9,9.1,,0
42,56,24,23.4,391.6,9.1,,0
43,65,30,22.8,412.2,9.1,,0
44,64,34,25.2,454.2,9.1,,0
45,67,26,26.2,421.2,9.1,,0
46,68,29,24.4,258.1,9.1,,0
47,75,30,24.8,452.3,9.1,,0
48,76,36,25.4,413.4,9.1,,0
49,76,42,26.7,451.9,9.1,,0
50,78,34,26.3,474.9,9.1,,0
51,80,39,27.1,359.1,9.1,,0
52,66,34,25.3,410.3,9.1,,0
53,66,23,23.6,471.6,9.1,,0
54,71,23,23.8,488,9.1,,0
55,77,29,23.9,486.3,9.1,,0
56,75,40,23.6,448.9,9.1,,0
57,77,56,24.4,355.6,9.1,,0
58,64,55,25.2,155.2,9.1,,0.12
59,67,50,24.7,243.5,9.1,,0.05
60,73,44,23,445.4,10.9,,0
61,70,45,24.5,245.5,10.9,,0
62,67,47,26.4,329.5,10.9,,0.12
63,64,45,23.5,429.8,10.9,,0.02

Page 1

Revised August 2012 Page 93



Year1.csv
64,66,37,24,297.6,10.9,,0
65,61,36,24.5,364.1,10.9,,0.14
66,64,41,24.7,467.1,10.9,,0
67,66,37,23,484.1,10.9,,0
68,63,38,27.3,500.3,10.9,,0
69,59,39,28.1,279.6,10.9,,0
70,68,47,28.1,317.5,10.9,,0.01
71,68,47,25.8,316.7,10.9,,0.08
72,70,43,23.3,537.3,10.9,,0
73,73,41,25.5,550.6,10.9,,0
74,67,40,24.4,407.7,10.9,,0
75,75,43,25.3,378.4,10.9,,0
76,80,46,26.6,572.2,10.9,,0
77,75,44,25.1,570.6,10.9,,0
78,79,38,23.4,485.9,10.9,,0
79,77,48,19.7,350.3,10.9,,0
80,69,50,18.6,460.4,10.9,,0
81,73,40,17.8,594.1,10.9,,0
82,78,40,16,582,10.9,,0
83,82,47,18,541.8,10.9,,0
84,77,52,21.1,616.1,10.9,,0
85,85,49,25.2,579.3,10.9,,0
86,82,48,25.7,598.8,10.9,,0
87,56,42,22.1,523.3,10.9,,0.02
88,65,45,21.9,585.9,10.9,,0
89,73,47,20.9,628.8,10.9,,0
90,71,46,18.4,626.2,10.9,,0
91,80,35,22.5,640.8,11,,0
92,82,41,21.4,452.8,11,,0
93,62,50,17.3,620.4,11,,0
94,67,45,19.3,618.5,11,,0
95,72,40,22.2,613.7,11,,0
96,82,45,25.7,493.8,11,,0
97,79,51,31.2,440,11,,0
98,80,59,33.9,658.3,11,,0
99,84,42,33.4,661.9,11,,0
100,86,54,27,631.8,11,,0
101,88,56,24.9,607.6,11,,0
102,86,53,22.9,525,11,,0
103,89,64,22.7,599.7,11,,0
104,66,47,24.8,316.6,11,,0.17
105,66,48,24.6,374.6,11,,0
106,78,53,27.5,514.3,11,,0
107,67,58,28.1,243.8,11,,0.07
108,79,56,27.2,548.4,11,,0
109,80,55,27.6,696.3,11,,0
110,82,45,26.3,678.7,11,,0
111,76,55,26.5,476.4,11,,0
112,69,45,29.3,348,11,,0
113,63,51,29.6,394,11,,0.41
114,72,43,29.4,685.3,11,,0
115,82,50,32.3,670.6,11,,0
116,87,55,32.8,619.4,11,,0
117,87,55,33.3,620.1,11,,0
118,88,57,34.9,681.4,11,,0
119,91,60,39.3,632.3,11,,0
120,86,63,36.1,449.3,11,,0
121,84,58,31.8,591.9,10.3,,0.71
122,74,58,33.9,510.8,10.3,,0
123,84,56,34.2,686.3,10.3,,0
124,84,60,35.1,703.6,10.3,,0
125,82,55,32.1,598.4,10.3,,0
126,84,57,33,709.5,10.3,,0
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127,85,59,30.5,716.9,10.3,,0
128,83,60,27.2,730.6,10.3,,0
129,75,54,27.4,744,10.3,,0
130,78,47,28.6,724.3,10.3,,0
131,89,50,30.2,708.7,10.3,,0
132,87,70,31.7,731.3,10.3,,0
133,88,63,32.2,737.8,10.3,,0
134,87,55,30.2,699.6,10.3,,0.01
135,87,57,36,705.6,10.3,,0
136,84,62,40.5,722.4,10.3,,0
137,78,63,44.7,666.2,10.3,,0
138,89,54,41.1,740.1,10.3,,0
139,85,57,36.2,746.7,10.3,,0
140,95,59,33.3,698,10.3,,0
141,89,62,31.6,676.2,10.3,,0
142,86,61,33.6,702.6,10.3,,0
143,87,66,41.7,606.8,10.3,,0
144,90,59,40.8,673.1,10.3,,0
145,94,68,39.2,716.6,10.3,,0
146,94,72,35.1,693.3,10.3,,0
147,98,74,34.8,549.6,10.3,,0
148,96,69,34.6,580.9,10.3,,0
149,91,63,35.5,647,10.3,,0
150,93,61,41.4,664.1,10.3,,0
151,96,55,43.6,716.1,10.3,,0
152,94,60,39,731.6,9.3,,0
153,96,62,37.8,727.6,9.3,,0
154,98,63,42.5,697.7,9.3,,0
155,94,63,42.7,574.4,9.3,,0.43
156,95,62,45.4,661.3,9.3,,0
157,102,63,45.6,705,9.3,,0
158,108,65,42.5,747.7,9.3,,0
159,105,67,41.6,764.7,9.3,,0
160,104,71,37.2,732.7,9.3,,0
161,104,77,43.9,731.2,9.3,,0
162,105,66,47.4,748.2,9.3,,0
163,103,67,49.8,739.1,9.3,,0
164,101,79,47.9,734.6,9.3,,0
165,99,73,48.5,762.3,9.3,,0
166,91,68,49.6,731.2,9.3,,0
167,85,58,49.1,745.1,9.3,,0
168,88,54,49.8,756.2,9.3,,0
169,100,54,49.7,758.8,9.3,,0
170,103,65,49.6,754.5,9.3,,0
171,107,65,47.1,733.4,9.3,,0
172,108,69,46.1,755.1,9.3,,0
173,110,73,50.4,702.4,9.3,,0
174,100,73,50.8,635.3,9.3,,0
175,100,72,52.7,588.2,9.3,,0
176,96,70,57.8,641.7,9.3,,0
177,93,69,54.9,668.4,9.3,,0
178,92,70,56,619.1,9.3,,0
179,91,67,56.1,560.4,9.3,,0
180,88,70,50.8,494.3,9.3,,0.18
181,90,70,50.1,551.3,9.3,,0.03
182,88,69,50.8,609.1,8.3,,0
183,98,69,54.1,667.2,8.3,,0
184,100,70,52.2,707.4,8.3,,0
185,103,72,50.7,686.5,8.3,,0
186,98,73,48.7,664.1,8.3,,0
187,98,70,48.7,666.6,8.3,,0
188,101,70,50.6,685.4,8.3,,0
189,97,71,49.8,654.1,8.3,,0
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190,83,69,52.2,332.4,8.3,,0.01
191,92,65,54.3,687.9,8.3,,0
192,94,71,55.5,654.5,8.3,,0
193,93,71,53.3,645.8,8.3,,0.08
194,98,64,53.8,674.5,8.3,,0
195,98,68,55.6,609,8.3,,0
196,98,71,57.1,669.1,8.3,,0
197,96,70,56.6,630.4,8.3,,0.68
198,92,70,55.5,612.5,8.3,,0
199,97,70,56.3,689.5,8.3,,0
200,101,72,58.5,601.5,8.3,,0
201,102,71,59.9,692.7,8.3,,0
202,102,71,57.8,730.9,8.3,,0
203,103,68,57.7,738.9,8.3,,0
204,103,70,57.5,722.8,8.3,,0
205,105,72,56.7,687.2,8.3,,0
206,102,72,58,703.4,8.3,,0
207,101,73,57.6,665.7,8.3,,0
208,98,73,58.4,592.6,8.3,,0.27
209,93,71,58.9,507.9,8.3,,0.12
210,90,71,58.2,512,8.3,,0.54
211,89,71,55.7,492.4,8.3,,0.38
212,92,71,55.4,642.1,8.3,,0
213,94,75,55.9,626.7,7.7,,0
214,98,76,59.8,616.7,7.7,,0
215,97,72,59.9,527.5,7.7,,0.09
216,95,71,59.9,541.7,7.7,,0
217,99,73,61.2,617.3,7.7,,0
218,98,76,59.4,513.9,7.7,,0.32
219,80,67,60.5,257.6,7.7,,1.23
220,80,66,61.4,373.2,7.7,,0.04
221,89,63,62.8,644.4,7.7,,0
222,90,69,64.5,554.7,7.7,,1.54
223,81,67,62.6,423.2,7.7,,0.42
224,87,66,62,652.6,7.7,,0.02
225,83,69,61.1,466.5,7.7,,0
226,90,67,58.8,602.7,7.7,,0.09
227,90,71,59.5,519.6,7.7,,0.07
228,93,66,58.7,537,7.7,,0.54
229,87,67,57.3,631.3,7.7,,0.26
230,87,67,57.7,622.1,7.7,,0.64
231,88,68,60.1,606.2,7.7,,0
232,89,65,58.2,655,7.7,,0
233,89,63,59.2,681.4,7.7,,0
234,92,66,60.3,624.8,7.7,,0
235,97,67,59,588.2,7.7,,0
236,93,66,59.7,649.1,7.7,,0
237,93,63,60,658.3,7.7,,0
238,94,63,60,626.9,7.7,,0
239,92,63,59.6,622.3,7.7,,0
240,92,68,59,621.8,7.7,,0
241,94,65,59.2,595.1,7.7,,0
242,98,64,56.4,622.4,7.7,,0
243,99,71,55.7,625.6,7.7,,0
244,86,70,55.9,364.9,7.6,,0
245,95,62,56.3,620.3,7.6,,0
246,97,64,58.1,579.2,7.6,,0
247,93,70,54,554.5,7.6,,0
248,80,68,51.4,283.6,7.6,,0
249,87,63,49.7,444.8,7.6,,0
250,80,67,50.2,275.1,7.6,,0.07
251,68,61,51.4,217.8,7.6,,0.32
252,71,63,52.9,286.4,7.6,,0.05
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253,87,63,49.6,538.5,7.6,,0
254,87,70,48.5,365.3,7.6,,0
255,91,68,53.2,580.6,7.6,,0
256,94,67,56.7,545.3,7.6,,0
257,92,63,56.4,570.7,7.6,,0
258,89,70,54.3,458.5,7.6,,0
259,88,64,52.2,563.3,7.6,,0
260,83,61,53.7,536,7.6,,0
261,83,53,52,578,7.6,,0
262,86,53,48.3,538.5,7.6,,0
263,93,54,50.5,578,7.6,,0
264,95,58,52.4,535.6,7.6,,0
265,86,67,53,293,7.6,,0.08
266,86,66,49.3,436.5,7.6,,0
267,91,66,47.2,483,7.6,,0
268,93,61,48.2,515.1,7.6,,0
269,94,59,48.9,564.5,7.6,,0
270,96,56,48.2,531.4,7.6,,0
271,95,65,47.9,523.7,7.6,,0
272,94,60,46.4,540,7.6,,0
273,95,63,43.9,502.4,7.6,,0
274,82,67,44.4,237.6,7.5,,0
275,87,65,49.4,381.6,7.5,,0.01
276,87,60,47.3,466.3,7.5,,0
277,87,55,41.3,474.4,7.5,,0
278,83,62,42.6,266,7.5,,0.03
279,73,61,42.9,267.4,7.5,,0.01
280,78,57,44.7,367.8,7.5,,0
281,85,62,46.3,315.3,7.5,,0
282,84,57,47.4,494.1,7.5,,0
283,84,52,52.6,387.3,7.5,,0.03
284,82,60,47.4,407,7.5,,0.32
285,81,55,45.4,403.9,7.5,,0
286,81,55,43.3,447,7.5,,0
287,80,57,43.3,451.9,7.5,,0
288,85,50,47.9,460.5,7.5,,0
289,80,53,46.4,466.3,7.5,,0
290,76,45,47.7,443.6,7.5,,0
291,66,42,46.9,315.4,7.5,,0
292,75,53,45.3,312.3,7.5,,0
293,80,46,47.4,418.7,7.5,,0
294,79,51,48.4,343.1,7.5,,0.12
295,65,45,44.8,313.4,7.5,,0.01
296,61,41,43.7,305.7,7.5,,0
297,71,34,43.1,425.5,7.5,,0
298,75,46,42.6,455.3,7.5,,0
299,76,34,43.4,459,7.5,,0
300,80,35,40.7,407.3,7.5,,0
301,82,41,41,365.8,7.5,,0
302,82,49,43,352.3,7.5,,0
303,76,45,43.9,431.5,7.5,,0
304,67,41,40.9,424.5,7.5,,0
305,67,32,42,435.4,8,,0
306,72,30,42.3,423.7,8,,0
307,76,30,39.7,410.7,8,,0
308,80,32,37.4,420.4,8,,0
309,81,36,36.3,413.3,8,,0
310,80,47,36.7,356,8,,0
311,76,41,36.4,386,8,,0
312,71,41,35.7,352.8,8,,0
313,66,36,32.3,400.3,8,,0
314,68,27,29.2,398.8,8,,0
315,71,30,31.4,374.5,8,,0
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316,75,32,31.1,378.2,8,,0
317,80,35,30.5,373,8,,0
318,80,33,28.9,314.5,8,,0
319,82,39,25.5,379.3,8,,0
320,82,35,27.3,357.3,8,,0
321,82,35,29.3,386.2,8,,0
322,81,45,29.6,337.3,8,,0
323,64,37,25.7,328.1,8,,0
324,66,26,21.1,364.6,8,,0
325,73,30,25.1,360.4,8,,0
326,75,31,25.2,326,8,,0
327,75,38,25.5,322.5,8,,0
328,77,32,28.4,358.5,8,,0
329,77,40,31.5,288.5,8,,0
330,64,38,27.7,323.9,8,,0
331,58,46,24.1,131.9,8,,0.06
332,51,46,23,124.8,8,,0.17
333,66,44,23.6,197.9,8,,0.07
334,56,40,21.6,338.9,8,,0
335,54,30,22,351.4,7.9,,0
336,60,26,21.2,329.5,7.9,,0
337,67,27,24.1,336.9,7.9,,0
338,59,36,26.4,234.2,7.9,,0
339,56,37,30.3,141.3,7.9,,0
340,67,33,31.1,325.8,7.9,,0
341,71,30,31.3,330.2,7.9,,0
342,72,31,28,336.9,7.9,,0
343,70,30,24.5,336.3,7.9,,0
344,70,30,26.7,301.3,7.9,,0
345,69,34,29.4,228.4,7.9,,0
346,64,45,30.1,157.1,7.9,,0.03
347,65,49,28.9,288.8,7.9,,0.05
348,59,32,25.6,316.1,7.9,,0
349,63,26,24,324.5,7.9,,0
350,71,38,25.9,295.5,7.9,,0
351,60,30,28.5,316.4,7.9,,0
352,60,20,31.3,326.2,7.9,,0
353,65,22,32.3,289,7.9,,0
354,74,53,32.1,291,7.9,,0
355,77,57,26.9,316,7.9,,0
356,60,35,27.7,326.8,7.9,,0
357,56,22,25.4,329.5,7.9,,0
358,54,17,26.2,332,7.9,,0
359,62,18,25.1,274.7,7.9,,0
360,64,40,24.8,280,7.9,,0
361,69,44,25.9,284.8,7.9,,0
362,65,30,26.4,302,7.9,,0
363,66,29,22.8,282,7.9,,0
364,68,30,24,251.6,7.9,,0
365,62,39,23.9,274.3,7.9,,0
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1,68,39,26.4,241.3,8.3,,0
2,60,39,26.1,227.8,8.3,,0
3,43,25,25.8,302.6,8.3,,0.02
4,47,10,25.8,310.2,8.3,,0
5,61,21,25.8,294.5,8.3,,0
6,65,42,27.4,310.7,8.3,,0
7,52,26,24.2,210.3,8.3,,0
8,49,17,23.6,300.7,8.3,,0
9,55,18,22.3,234.1,8.3,,0
10,52,23,22.4,276.5,8.3,,0
11,33,20,23.6,140.3,8.3,,0.05
12,56,30,22.3,219.2,8.3,,0.12
13,43,24,21.3,308.8,8.3,,0.14
14,50,19,21.8,311.0,8.3,,0
15,58,20,22.0,355.4,8.3,,0
16,58,23,22.9,295.4,8.3,,0
17,62,22,24.3,335.2,8.3,,0
18,67,31,22.5,340.4,8.3,,0
19,59,44,21.6,143.2,8.3,,0
20,62,42,22.5,278.1,8.3,,0.01
21,66,34,24.2,342.5,8.3,,0
22,51,32,25.1,350.0,8.3,,0
23,51,21,25.3,354.1,8.3,,0
24,63,27,25.4,369.9,8.3,,0
25,67,29,24.4,380.0,8.3,,0
26,66,28,24.7,385.6,8.3,,0
27,69,38,24.4,390.2,8.3,,0
28,68,28,23.1,348.8,8.3,,0
29,57,35,23.7,325.4,8.3,,0
30,53,27,23.9,349.5,8.3,,0
31,56,21,24.1,325.9,8.3,,0
32,54,29,25.4,343.4,9.1,,0
33,47,15,25.1,395.7,9.1,,0
34,55,16,24.4,394.4,9.1,,0
35,61,21,24.4,367.3,9.1,,0
36,56,32,25.4,325.2,9.1,,0
37,47,22,21.6,247.6,9.1,,0
38,54,21,21.6,287.6,9.1,,0
39,57,40,25.0,268.5,9.1,,0.01
40,57,32,24.7,385.6,9.1,,0
41,63,39,24.8,327.0,9.1,,0
42,70,40,23.4,332.5,9.1,,0
43,63,32,22.8,382.3,9.1,,0
44,64,38,25.2,394.1,9.1,,0
45,69,30,26.2,337.9,9.1,,0
46,70,49,24.4,428.3,9.1,,0
47,75,37,24.8,446.6,9.1,,0
48,70,43,25.4,431.0,9.1,,0
49,71,37,26.7,330.0,9.1,,0.02
50,68,44,26.3,409.3,9.1,,0
51,73,38,27.1,468.2,9.1,,0
52,76,35,25.3,483.6,9.1,,0
53,76,37,23.6,358.1,9.1,,0
54,81,43,23.8,428.0,9.1,,0
55,75,44,23.9,259.9,9.1,,0.04
56,48,36,23.6,196.6,9.1,,0.48
57,48,34,24.4,265.4,9.1,,0
58,59,31,25.2,429.8,9.1,,0
59,69,37,24.7,493.3,9.1,,0
60,73,38,24.7,479.7,10.9,,0
61,71,48,24.9,216.7,10.9,,0
62,71,53,26.8,506.9,10.9,,0
63,70,45,23.3,525.3,10.9,,0
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64,65,35,22.9,502.5,10.9,,0
65,57,25,22.8,544.1,10.9,,0
66,65,25,22.9,530.9,10.9,,0
67,75,31,22.1,424.2,10.9,,0
68,79,51,26.4,510.0,10.9,,0
69,83,55,27.6,509.9,10.9,,0
70,81,60,27.2,479.9,10.9,,0
71,76,56,25.2,479.4,10.9,,0
72,76,51,23.8,447.0,10.9,,0
73,65,41,24.9,358.3,10.9,,0
74,67,45,23.8,479.0,10.9,,0
75,74,38,24.9,543.4,10.9,,0
76,77,37,26.3,383.8,10.9,,0
77,87,49,24.8,427.7,10.9,,0
78,70,44,23.4,591.7,10.9,,0
79,70,35,20.9,596.8,10.9,,0
80,72,35,20.5,592.1,10.9,,0
81,74,34,18.9,583.5,10.9,,0
82,76,38,17.1,489.1,10.9,,0
83,77,43,19.5,571.8,10.9,,0
84,70,36,21.3,507.2,10.9,,0
85,65,45,25.4,257.1,10.9,,0
86,73,48,28.3,600.9,10.9,,0
87,78,44,24.3,594.3,10.9,,0
88,72,43,23.8,463.9,10.9,,0
89,77,40,21.9,498.2,10.9,,0
90,80,39,20.5,532.7,10.9,,0
91,79,60,23.8,268.8,11,,0
92,72,51,22.2,641.3,11,,0
93,79,33,19.3,507.1,11,,0
94,80,51,21.0,616.2,11,,0
95,80,54,22.5,635.3,11,,0
96,85,54,25.7,553.7,11,,0
97,78,60,30.4,462.1,11,,0
98,77,50,33.2,607.3,11,,0
99,78,55,32.6,463.9,11,,0
100,77,53,27.1,623.5,11,,0
101,89,42,25.8,611.3,11,,0
102,90,68,22.8,571.9,11,,0
103,86,58,25.5,508.3,11,,0
104,85,50,26.1,386.4,11,,0
105,84,55,24.6,666.0,11,,0
106,80,52,26.8,672.7,11,,0
107,72,47,27.0,588.8,11,,0
108,82,40,27.0,655.4,11,,0
109,82,47,29.8,557.7,11,,0
110,68,47,28.2,603.3,11,,0
111,62,42,27.3,484.1,11,,0
112,53,40,30.5,324.6,11,,0
113,60,40,29.1,354.2,11,,0.01
114,76,40,28.0,690.4,11,,0.04
115,81,55,31.0,687.9,11,,0
116,84,51,30.6,621.5,11,,0
117,83,52,28.9,385.4,11,,0
118,87,52,30.6,689.4,11,,0
119,81,57,35.3,348.1,11,,0
120,79,55,32.8,435.3,11,,0
121,73,49,32.1,387.6,10.3,,0
122,81,54,33.1,457.1,10.3,,0
123,85,51,32.3,667.4,10.3,,0
124,72,54,33.2,258.1,10.3,,0.13
125,71,50,31.9,585.8,10.3,,0.01
126,76,46,32.2,666.0,10.3,,0
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127,80,44,30.2,701.3,10.3,,0
128,88,46,26.8,706.7,10.3,,0
129,85,51,28.7,711.5,10.3,,0
130,84,63,32.8,698.0,10.3,,0
131,84,50,31.8,736.8,10.3,,0
132,73,58,29.7,720.8,10.3,,0
133,77,53,30.1,713.4,10.3,,0
134,83,49,28.1,717.1,10.3,,0
135,89,47,33.1,719.3,10.3,,0
136,86,57,39.9,743.2,10.3,,0
137,89,50,44.6,748.2,10.3,,0
138,95,53,41.3,683.6,10.3,,0
139,92,51,35.7,756.9,10.3,,0
140,91,54,32.3,742.8,10.3,,0
141,94,53,30.9,730.9,10.3,,0
142,80,58,32.3,357.0,10.3,,0
143,89,53,39.4,699.2,10.3,,0
144,93,53,37.9,585.7,10.3,,0
145,92,61,36.2,674.7,10.3,,0
146,96,55,33.5,715.5,10.3,,0
147,84,60,38.3,529.3,10.3,,0.05
148,90,59,37.9,752.7,10.3,,0
149,93,56,37.6,717.9,10.3,,0
150,93,69,41.3,743.9,10.3,,0
151,94,58,42.6,759.0,10.3,,0
152,101,59,37.5,696.9,9.3,,0
153,94,66,37.9,749.7,9.3,,0
154,91,67,39.1,745.8,9.3,,0
155,97,60,39.1,662.1,9.3,,0
156,102,54,44.1,669.7,9.3,,0
157,98,67,42.8,584.8,9.3,,0
158,100,62,39.5,682.8,9.3,,0
159,99,70,39.5,625.3,9.3,,0
160,97,61,35.3,714.9,9.3,,0
161,99,63,43.5,678.4,9.3,,0
162,99,62,44.4,746.2,9.3,,0
163,96,63,46.4,757.2,9.3,,0
164,101,65,47.0,735.6,9.3,,0
165,98,61,48.7,700.6,9.3,,0
166,94,65,49.5,732.9,9.3,,0
167,95,64,48.0,738.9,9.3,,0
168,96,65,47.9,582.4,9.3,,0
169,98,64,48.0,603.3,9.3,,0
170,93,66,48.2,717.1,9.3,,0
171,88,62,46.2,527.9,9.3,,0.01
172,94,58,45.8,639.1,9.3,,0
173,99,60,49.2,687.7,9.3,,0
174,100,65,50.4,715.1,9.3,,0
175,100,61,51.0,738.6,9.3,,0
176,102,62,54.8,714.5,9.3,,0
177,104,66,52.1,737.8,9.3,,0
178,102,68,51.7,759.9,9.3,,0
179,105,70,53.0,729.5,9.3,,0
180,103,71,50.9,681.0,9.3,,0
181,95,66,50.9,508.8,9.3,,0.17
182,95,65,49.7,623.0,8.3,,0
183,99,68,50.4,722.3,8.3,,0
184,100,71,51.5,700.1,8.3,,0
185,100,74,51.0,511.1,8.3,,0
186,89,71,48.5,462.0,8.3,,0
187,95,70,47.4,613.3,8.3,,0
188,96,72,48.9,668.4,8.3,,0
189,99,70,48.1,632.2,8.3,,0.07
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190,100,67,51.4,679.7,8.3,,0
191,103,64,54.9,728.4,8.3,,0
192,101,70,55.7,629.1,8.3,,0
193,94,63,53.3,661.7,8.3,,0.71
194,99,72,54.0,641.5,8.3,,0
195,101,69,55.5,650.3,8.3,,0
196,103,70,56.6,697.4,8.3,,0
197,102,71,56.1,668.1,8.3,,0.01
198,102,72,55.3,692.0,8.3,,0.01
199,100,70,55.9,696.1,8.3,,0.03
200,101,69,59.0,695.3,8.3,,0
201,101,73,59.1,668.6,8.3,,0
202,100,70,58.4,593.0,8.3,,0.06
203,100,71,58.1,688.9,8.3,,0
204,97,71,58.2,627.1,8.3,,0
205,96,67,57.5,629.5,8.3,,0
206,97,70,58.5,648.2,8.3,,0.04
207,101,74,56.7,663.0,8.3,,0
208,98,72,57.9,556.1,8.3,,0
209,95,72,58.9,448.6,8.3,,0
210,98,71,59.0,635.1,8.3,,0
211,97,67,57.2,643.1,8.3,,0.07
212,95,67,57.0,602.4,8.3,,0
213,98,70,57.0,634.0,7.7,,0.06
214,97,69,59.5,648.4,7.7,,0.06
215,97,72,59.4,655.9,7.7,,0
216,96,70,60.2,613.1,7.7,,0
217,98,67,61.1,675.5,7.7,,0
218,99,71,59.5,682.5,7.7,,0.04
219,101,68,60.3,681.5,7.7,,0
220,92,73,59.9,508.5,7.7,,0
221,91,66,60.7,534.4,7.7,,0
222,96,67,62.0,638.1,7.7,,0
223,96,71,61.6,602.0,7.7,,0
224,93,71,61.8,595.2,7.7,,0
225,94,67,61.4,636.6,7.7,,0.03
226,98,72,59.0,615.9,7.7,,0
227,100,76,58.8,649.3,7.7,,0
228,102,73,58.2,626.8,7.7,,0
229,100,71,57.1,623.8,7.7,,0
230,96,73,58.4,497.1,7.7,,0
231,99,71,60.5,602.5,7.7,,0
232,100,78,59.7,549.0,7.7,,0
233,97,70,59.8,524.3,7.7,,0
234,96,67,60.3,577.7,7.7,,0
235,97,67,58.9,619.3,7.7,,0
236,96,75,59.1,405.9,7.7,,0
237,94,69,59.3,545.2,7.7,,0.06
238,95,66,60.3,588.7,7.7,,0
239,98,69,60.6,596.0,7.7,,0
240,99,70,60.0,533.5,7.7,,0.1
241,95,68,60.0,573.9,7.7,,0.13
242,96,66,57.7,623.6,7.7,,0
243,99,68,57.1,601.8,7.7,,0
244,104,68,57.3,583.8,7.6,,0
245,97,67,57.4,433.6,7.6,,0.11
246,97,66,58.6,610.0,7.6,,0
247,95,66,54.7,583.3,7.6,,0
248,97,65,53.4,586.3,7.6,,0
249,99,63,52.0,588.5,7.6,,0
250,94,66,52.0,574.8,7.6,,0
251,91,67,51.9,467.3,7.6,,0
252,92,71,51.1,399.2,7.6,,0
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253,82,63,49.8,368.5,7.6,,0.53
254,83,62,49.5,549.5,7.6,,0
255,81,60,54.5,516.0,7.6,,0.01
256,87,61,56.8,507.5,7.6,,0
257,88,61,55.9,579.6,7.6,,0
258,92,61,53.3,453.2,7.6,,0.03
259,93,65,50.6,540.9,7.6,,0
260,93,68,53.2,475.7,7.6,,0
261,87,61,52.7,284.4,7.6,,0.24
262,85,61,50.1,504.6,7.6,,0.01
263,89,66,52.0,378.3,7.6,,2.2
264,80,62,52.8,412.8,7.6,,0.01
265,86,59,53.2,560.3,7.6,,0
266,96,61,48.3,543.7,7.6,,0
267,97,61,46.3,430.5,7.6,,0
268,92,63,46.7,515.6,7.6,,0
269,97,61,47.0,505.4,7.6,,0
270,91,68,45.5,513.5,7.6,,0
271,87,64,45.1,476.0,7.6,,0
272,85,64,44.0,387.5,7.6,,0
273,76,61,41.9,154.0,7.6,,2.14
274,81,60,42.4,502.1,7.5,,0
275,82,55,46.8,525.0,7.5,,0
276,87,53,45.4,529.6,7.5,,0
277,90,61,41.1,437.6,7.5,,0
278,91,61,44.5,510.5,7.5,,0
279,89,56,43.6,494.1,7.5,,0
280,90,58,44.7,496.6,7.5,,0
281,80,59,47.2,512.4,7.5,,0
282,72,43,47.6,474.4,7.5,,0
283,72,44,51.1,500.8,7.5,,0
284,77,46,46.6,502.1,7.5,,0
285,71,43,44.2,385.6,7.5,,0
286,69,41,41.9,461.5,7.5,,0
287,75,43,42.1,455.6,7.5,,0
288,81,43,46.0,460.7,7.5,,0
289,78,52,43.8,318.1,7.5,,0
290,82,49,45.8,461.5,7.5,,0
291,86,49,44.5,465.0,7.5,,0
292,84,48,41.9,447.0,7.5,,0
293,71,47,44.5,413.6,7.5,,0
294,77,41,48.4,463.0,7.5,,0
295,79,44,44.9,417.6,7.5,,0
296,82,45,42.9,402.7,7.5,,0
297,86,45,42.2,446.9,7.5,,0
298,90,55,42.3,388.8,7.5,,0
299,86,51,42.2,383.8,7.5,,0
300,81,59,38.5,255.9,7.5,,0
301,67,45,38.6,406.2,7.5,,0
302,71,35,38.6,376.4,7.5,,0
303,79,42,38.0,377.6,7.5,,0
304,77,47,36.7,332.6,7.5,,0
305,75,49,39.3,376.7,8,,0
306,71,47,39.0,374.5,8,,0
307,57,38,37.1,373.9,8,,0
308,63,34,35.8,384.7,8,,0
309,70,33,34.8,362.1,8,,0
310,75,33,35.5,356.7,8,,0
311,77,40,34.6,340.3,8,,0
312,74,51,32.5,177.9,8,,0
313,77,45,28.6,336.3,8,,0
314,64,60,27.4,142.3,8,,0.06
315,62,43,29.7,322.9,8,,0
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316,63,32,29.5,372.0,8,,0
317,68,33,29.5,318.4,8,,0
318,62,42,28.3,232.1,8,,0
319,62,34,23.5,336.1,8,,0
320,61,42,25.8,159.4,8,,0
321,67,53,26.8,168.3,8,,0.02
322,67,52,27.9,270.7,8,,0
323,67,50,24.7,237.8,8,,0
324,69,49,23.5,328.2,8,,0
325,71,41,27.6,271.0,8,,0
326,72,41,26.5,293.2,8,,0
327,71,44,26.3,187.6,8,,0
328,44,33,28.9,146.9,8,,0.02
329,41,31,32.3,125.5,8,,0.03
330,46,39,29.2,104.6,8,,0.16
331,50,39,24.2,168.6,8,,0
332,61,44,21.6,276.5,8,,0
333,61,46,21.6,233.0,8,,0
334,65,42,21.8,278.1,8,,0
335,58,35,22.2,123.7,7.9,,0.69
336,46,36,22.1,285.5,7.9,,0
337,52,33,24.9,330.4,7.9,,0
338,54,29,26.6,310.0,7.9,,0
339,61,29,29.5,325.7,7.9,,0
340,61,29,29.8,330.6,7.9,,0
341,66,32,30.2,297.6,7.9,,0
342,45,39,26.9,125.9,7.9,,0.21
343,43,39,22.9,96.8,7.9,,0.54
344,56,40,24.5,155.6,7.9,,0.03
345,50,36,26.9,125.4,7.9,,0
346,47,34,26.4,188.6,7.9,,0
347,53,37,24.5,186.6,7.9,,0
348,59,37,21.9,290.7,7.9,,0
349,55,31,21.3,291.3,7.9,,0
350,61,31,23.0,304.3,7.9,,0
351,65,29,29.0,291.7,7.9,,0
352,66,36,31.5,252.6,7.9,,0
353,63,36,31.9,306.1,7.9,,0
354,65,32,30.8,304.8,7.9,,0
355,66,31,26.0,310.2,7.9,,0
356,62,50,24.3,220.3,7.9,,0
357,65,44,22.3,229.2,7.9,,0.39
358,45,36,23.8,283.9,7.9,,0
359,38,33,23.9,137.7,7.9,,0.24
360,38,31,23.8,205.4,7.9,,0.03
361,45,30,24.8,310.9,7.9,,0
362,49,29,28.0,229.7,7.9,,0
363,37,21,26.0,132.8,7.9,,0
364,40,24,26.3,124.8,7.9,,0.17
365,34,27,24.7,127.8,7.9,,0.31
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1,35,13,26.4,275.1,8.3,,0
2,30,12,26.1,172.0,8.3,,0
3,44,13,25.8,324.1,8.3,,0
4,40,15,25.8,334.0,8.3,,0
5,31,24,25.8,161.2,8.3,,0
6,40,23,27.4,232.1,8.3,,0
7,57,22,24.2,295.6,8.3,,0
8,59,35,23.6,318.9,8.3,,0
9,61,33,22.3,333.2,8.3,,0
10,57,31,22.4,335.1,8.3,,0
11,61,25,23.6,308.5,8.3,,0
12,62,28,22.3,328.6,8.3,,0
13,63,30,21.3,316.1,8.3,,0
14,61,33,21.8,189.1,8.3,,0
15,51,36,22.0,147.2,8.3,,0
16,58,28,22.9,316.6,8.3,,0
17,54,40,24.3,115.5,8.3,,0.22
18,61,43,22.5,260.2,8.3,,0.01
19,60,36,21.6,286.4,8.3,,0
20,48,37,22.5,133.1,8.3,,0.03
21,48,30,24.2,177.3,8.3,,0
22,53,25,25.1,333.4,8.3,,0
23,57,26,25.3,298.7,8.3,,0
24,57,30,25.4,288.5,8.3,,0
25,61,29,24.4,343.5,8.3,,0
26,58,30,24.7,330.4,8.3,,0
27,65,27,24.4,289.1,8.3,,0
28,58,43,23.1,345.7,8.3,,0.01
29,62,32,23.7,349.5,8.3,,0
30,60,44,23.9,168.7,8.3,,0.08
31,54,40,24.1,252.7,8.3,,0
32,51,35,25.4,220.4,9.1,,0
33,55,37,25.1,341.1,9.1,,0
34,50,36,24.4,144.6,9.1,,0.03
35,53,40,24.4,194.4,9.1,,0.54
36,56,34,25.4,324.8,9.1,,0
37,55,41,21.6,279.0,9.1,,0.02
38,60,40,21.6,351.6,9.1,,0
39,65,38,25.0,359.6,9.1,,0.01
40,60,42,24.7,378.9,9.1,,0
41,61,33,24.8,344.9,9.1,,0
42,63,33,23.4,430.4,9.1,,0
43,62,30,22.8,432.0,9.1,,0
44,68,28,25.2,421.3,9.1,,0
45,58,39,26.2,346.9,9.1,,0
46,61,32,24.4,443.0,9.1,,0
47,66,32,24.8,387.7,9.1,,0
48,70,33,25.4,414.6,9.1,,0
49,72,30,26.7,428.1,9.1,,0
50,62,49,26.3,436.2,9.1,,0
51,64,33,27.1,451.9,9.1,,0
52,63,28,25.3,444.9,9.1,,0
53,66,34,23.6,469.4,9.1,,0
54,70,34,23.8,421.4,9.1,,0
55,68,37,23.9,335.9,9.1,,0
56,66,45,23.6,327.6,9.1,,0
57,64,45,24.4,443.3,9.1,,0
58,67,46,25.2,463.9,9.1,,0
59,70,37,24.7,464.8,9.1,,0
60,74,38,24.7,418.4,10.9,,0
61,74,40,24.9,389.2,10.9,,0
62,64,45,26.8,287.0,10.9,,0.08
63,57,43,23.3,316.6,10.9,,0.06
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64,60,44,22.9,369.0,10.9,,0
65,65,46,22.8,474.0,10.9,,0
66,68,43,22.9,472.9,10.9,,0
67,71,45,22.1,530.3,10.9,,0
68,65,36,26.4,528.5,10.9,,0
69,73,33,27.6,519.9,10.9,,0
70,79,40,27.2,474.9,10.9,,0
71,76,50,25.2,465.7,10.9,,0
72,77,39,23.8,497.8,10.9,,0
73,73,52,24.9,491.0,10.9,,0.04
74,63,47,23.8,461.8,10.9,,0.24
75,61,35,24.9,537.9,10.9,,0
76,67,37,26.3,512.9,10.9,,0
77,68,51,24.8,496.8,10.9,,0
78,55,45,23.4,327.5,10.9,,0
79,59,41,20.9,462.6,10.9,,0
80,67,34,20.5,522.5,10.9,,0
81,60,39,18.9,413.9,10.9,,0
82,64,44,17.1,458.4,10.9,,0
83,70,44,19.5,546.6,10.9,,0
84,60,38,21.3,287.6,10.9,,0.03
85,59,39,25.4,555.6,10.9,,0
86,64,37,28.3,594.0,10.9,,0
87,72,32,24.3,554.3,10.9,,0
88,71,51,23.8,573.2,10.9,,0
89,77,38,21.9,603.4,10.9,,0
90,84,44,20.5,587.9,10.9,,0
91,69,43,23.8,629.9,11,,0
92,70,32,22.2,628.5,11,,0
93,78,53,19.3,602.7,11,,0
94,62,32,21.0,370.9,11,,0.12
95,38,29,22.5,288.7,11,,0.41
96,37,28,25.7,383.1,11,,0.6
97,38,25,30.4,394.1,11,,0.29
98,50,23,33.2,544.6,11,,0
99,66,35,32.6,617.1,11,,0
100,73,44,27.1,657.0,11,,0
101,75,42,25.8,598.0,11,,0
102,67,42,22.8,618.2,11,,0
103,57,38,25.5,621.3,11,,0
104,62,33,26.1,628.9,11,,0
105,69,36,24.6,670.7,11,,0
106,74,36,26.8,672.1,11,,0
107,81,39,27.0,631.4,11,,0
108,81,41,27.0,679.8,11,,0
109,78,51,29.8,664.1,11,,0
110,78,46,28.2,640.1,11,,0
111,71,49,27.3,549.5,11,,0
112,72,49,30.5,677.0,11,,0
113,75,42,29.1,660.3,11,,0
114,82,48,28.0,680.6,11,,0
115,83,50,31.0,696.4,11,,0
116,80,61,30.6,690.5,11,,0
117,82,58,28.9,675.4,11,,0
118,83,58,30.6,579.2,11,,0
119,80,57,35.3,491.1,11,,0
120,88,58,32.8,562.6,11,,0
121,77,55,32.1,567.7,10.3,,0
122,69,54,33.1,685.2,10.3,,0
123,76,39,32.3,702.5,10.3,,0
124,85,44,33.2,704.2,10.3,,0
125,87,58,31.9,712.6,10.3,,0
126,87,55,32.2,730.1,10.3,,0
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127,83,55,30.2,705.5,10.3,,0
128,87,58,26.8,655.8,10.3,,0
129,86,53,28.7,726.4,10.3,,0
130,85,58,32.8,704.2,10.3,,0
131,86,57,31.8,729.7,10.3,,0
132,84,52,29.7,712.4,10.3,,0
133,83,52,30.1,726.6,10.3,,0
134,77,44,28.1,665.7,10.3,,0
135,80,43,33.1,720.1,10.3,,0
136,86,42,39.9,712.7,10.3,,0
137,77,54,44.6,751.3,10.3,,0
138,77,45,41.3,730.9,10.3,,0
139,84,45,35.7,668.8,10.3,,0
140,79,53,32.3,712.9,10.3,,0
141,84,44,30.9,711.6,10.3,,0
142,92,52,32.3,752.6,10.3,,0
143,91,57,39.4,729.2,10.3,,0
144,96,59,37.9,683.9,10.3,,0.02
145,92,54,36.2,691.7,10.3,,0.03
146,90,55,33.5,652.0,10.3,,0
147,91,56,38.3,699.3,10.3,,0
148,92,58,37.9,641.7,10.3,,0
149,91,62,37.6,694.8,10.3,,0
150,96,62,41.3,678.5,10.3,,0
151,89,55,42.6,663.7,10.3,,0
152,93,52,37.5,742.9,9.3,,0
153,90,68,37.9,738.9,9.3,,0
154,91,55,39.1,728.0,9.3,,0
155,96,53,39.1,676.4,9.3,,0
156,91,57,44.1,733.7,9.3,,0
157,86,55,42.8,622.0,9.3,,0
158,90,51,39.5,721.6,9.3,,0
159,95,56,39.5,708.1,9.3,,0
160,94,60,35.3,743.1,9.3,,0
161,94,58,43.5,760.7,9.3,,0
162,98,60,44.4,770.7,9.3,,0
163,95,73,46.4,719.1,9.3,,0
164,92,65,47.0,758.6,9.3,,0
165,89,61,48.7,753.4,9.3,,0
166,95,60,49.5,712.4,9.3,,0.12
167,94,56,48.0,678.2,9.3,,0
168,99,65,47.9,732.4,9.3,,0
169,101,65,48.0,745.1,9.3,,0
170,100,68,48.2,757.4,9.3,,0
171,103,56,46.2,689.8,9.3,,0
172,102,60,45.8,701.2,9.3,,0
173,99,69,49.2,635.5,9.3,,0
174,94,62,50.4,598.0,9.3,,0
175,85,62,51.0,582.0,9.3,,0.11
176,92,56,54.8,745.1,9.3,,0
177,96,56,52.1,738.2,9.3,,0
178,92,66,51.7,739.8,9.3,,0
179,96,54,53.0,745.6,9.3,,0
180,100,55,50.9,727.7,9.3,,0
181,102,60,50.9,727.9,9.3,,0
182,100,71,49.7,691.4,8.3,,0
183,99,67,50.4,686.6,8.3,,0
184,100,68,51.5,719.4,8.3,,0
185,103,63,51.0,740.8,8.3,,0
186,98,72,48.5,665.5,8.3,,0
187,95,65,47.4,593.8,8.3,,0
188,96,70,48.9,701.5,8.3,,0
189,98,69,48.1,667.8,8.3,,0
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190,98,68,51.4,706.0,8.3,,0
191,98,69,54.9,617.4,8.3,,0
192,93,63,55.7,619.0,8.3,,0
193,95,68,53.3,564.1,8.3,,0
194,95,64,54.0,609.2,8.3,,0
195,97,65,55.5,697.5,8.3,,0
196,101,72,56.6,673.2,8.3,,0
197,102,69,56.1,662.4,8.3,,0
198,100,69,55.3,618.7,8.3,,0.23
199,96,67,55.9,668.8,8.3,,0
200,97,70,59.0,655.3,8.3,,0
201,97,70,59.1,677.8,8.3,,0.02
202,92,67,58.4,598.3,8.3,,0
203,97,64,58.1,653.8,8.3,,0
204,99,70,58.2,647.9,8.3,,0
205,99,68,57.5,649.5,8.3,,0
206,97,72,58.5,634.3,8.3,,0.02
207,91,69,56.7,479.5,8.3,,0
208,95,70,57.9,649.6,8.3,,0.16
209,95,74,58.9,606.1,8.3,,0
210,98,74,59.0,581.1,8.3,,0
211,98,67,57.2,678.7,8.3,,0
212,99,67,57.0,642.8,8.3,,0
213,97,72,57.0,616.8,7.7,,0
214,98,74,59.5,581.5,7.7,,0
215,98,70,59.4,527.4,7.7,,0
216,97,69,60.2,583.5,7.7,,0
217,94,68,61.1,601.6,7.7,,0
218,95,67,59.5,619.9,7.7,,0
219,99,68,60.3,637.6,7.7,,0
220,97,65,59.9,559.2,7.7,,0
221,97,67,60.7,647.8,7.7,,0
222,97,69,62.0,576.8,7.7,,0
223,97,71,61.6,576.7,7.7,,0.42
224,94,69,61.8,624.8,7.7,,0.01
225,98,70,61.4,594.9,7.7,,0
226,97,72,59.0,548.8,7.7,,0
227,94,66,58.8,593.3,7.7,,0
228,95,66,58.2,607.6,7.7,,0.29
229,94,66,57.1,597.8,7.7,,0
230,91,67,58.4,622.1,7.7,,0
231,96,59,60.5,642.0,7.7,,0
232,97,64,59.7,652.0,7.7,,0
233,98,72,59.8,547.4,7.7,,0.01
234,95,67,60.3,555.2,7.7,,0.15
235,93,65,58.9,500.8,7.7,,0.01
236,93,68,59.1,535.0,7.7,,0.04
237,95,66,59.3,619.3,7.7,,0.01
238,94,65,60.3,570.0,7.7,,0.03
239,95,66,60.6,604.1,7.7,,0
240,97,68,60.0,609.1,7.7,,0
241,96,68,60.0,611.9,7.7,,0
242,95,68,57.7,603.3,7.7,,0
243,99,66,57.1,597.5,7.7,,0
244,100,68,57.3,557.6,7.6,,0
245,97,71,57.4,514.9,7.6,,0
246,98,71,58.6,597.5,7.6,,0
247,101,66,54.7,605.7,7.6,,0
248,96,83,53.4,423.8,7.6,,0
249,98,70,52.0,542.7,7.6,,0
250,93,72,52.0,347.9,7.6,,0
251,95,69,51.9,567.2,7.6,,0
252,95,69,51.1,528.9,7.6,,0
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253,96,65,49.8,534.1,7.6,,0
254,90,64,49.5,504.6,7.6,,0
255,95,65,54.5,534.3,7.6,,0.25
256,86,67,56.8,457.6,7.6,,0.13
257,87,66,55.9,460.2,7.6,,0.02
258,93,65,53.3,523.6,7.6,,0.11
259,95,66,50.6,528.9,7.6,,0
260,91,70,53.2,487.5,7.6,,0
261,94,66,52.7,584.7,7.6,,0
262,95,65,50.1,545.3,7.6,,0
263,87,60,52.0,483.3,7.6,,0
264,79,53,52.8,569.5,7.6,,0
265,91,57,53.2,556.0,7.6,,0
266,92,61,48.3,483.3,7.6,,0
267,86,66,46.3,329.2,7.6,,0
268,91,60,46.7,520.2,7.6,,0
269,93,61,47.0,519.0,7.6,,0
270,90,65,45.5,365.4,7.6,,0.98
271,87,63,45.1,452.4,7.6,,0.02
272,77,61,44.0,298.4,7.6,,0
273,86,62,41.9,345.7,7.6,,0
274,89,62,42.4,367.7,7.5,,0
275,88,62,46.8,329.1,7.5,,0.05
276,75,61,45.4,350.5,7.5,,0.36
277,81,61,41.1,424.8,7.5,,0
278,89,59,44.5,492.0,7.5,,0
279,90,60,43.6,450.4,7.5,,0
280,90,60,44.7,421.4,7.5,,0
281,90,55,47.2,430.1,7.5,,0
282,83,58,47.6,431.9,7.5,,0
283,87,57,51.1,462.4,7.5,,0
284,86,58,46.6,478.5,7.5,,0
285,72,52,44.2,463.8,7.5,,0
286,84,48,41.9,485.8,7.5,,0
287,85,55,42.1,470.1,7.5,,0
288,78,55,46.0,429.6,7.5,,0
289,86,49,43.8,460.2,7.5,,0
290,85,52,45.8,420.1,7.5,,0
291,77,55,44.5,244.7,7.5,,0.42
292,63,57,41.9,202.2,7.5,,0.25
293,60,50,44.5,240.0,7.5,,0.04
294,71,45,48.4,461.2,7.5,,0
295,75,48,44.9,460.2,7.5,,0
296,78,47,42.9,443.3,7.5,,0
297,80,49,42.2,451.4,7.5,,0
298,64,52,42.3,267.4,7.5,,0
299,68,50,42.2,265.8,7.5,,0.11
300,64,55,38.5,212.4,7.5,,0.1
301,71,54,38.6,383.2,7.5,,0.14
302,76,50,38.6,375.6,7.5,,0
303,78,57,38.0,401.7,7.5,,0.01
304,78,56,36.7,352.8,7.5,,0
305,80,50,39.3,411.5,8,,0
306,87,55,39.0,320.9,8,,0
307,69,58,37.1,256.8,8,,0.03
308,66,51,35.8,203.6,8,,0.14
309,69,48,34.8,331.4,8,,0
310,75,48,35.5,391.8,8,,0
311,75,46,34.6,391.2,8,,0
312,75,53,32.5,337.3,8,,0
313,64,40,28.6,383.8,8,,0
314,67,34,27.4,304.6,8,,0
315,73,36,29.7,295.3,8,,0
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316,77,50,29.5,383.8,8,,0
317,74,56,29.5,355.6,8,,0
318,72,51,28.3,362.9,8,,0
319,69,41,23.5,379.9,8,,0
320,73,36,25.8,378.6,8,,0
321,75,43,26.8,349.9,8,,0
322,72,48,27.9,277.6,8,,0
323,59,44,24.7,349.3,8,,0
324,69,42,23.5,353.8,8,,0
325,75,46,27.6,329.8,8,,0
326,50,37,26.5,206.9,8,,0.1
327,50,33,26.3,330.1,8,,0
328,55,24,28.9,355.6,8,,0
329,70,29,32.3,324.4,8,,0
330,48,34,29.2,275.2,8,,0.07
331,50,34,24.2,326.6,8,,0
332,54,24,21.6,345.6,8,,0
333,61,25,21.6,333.0,8,,0
334,61,30,21.8,227.6,8,,0
335,61,35,22.2,291.3,7.9,,0
336,63,45,22.1,193.3,7.9,,0.02
337,62,45,24.9,307.5,7.9,,0
338,66,39,26.6,320.0,7.9,,0
339,57,40,29.5,326.2,7.9,,0
340,57,24,29.8,325.0,7.9,,0
341,66,21,30.2,305.5,7.9,,0
342,67,27,26.9,273.3,7.9,,0
343,70,40,22.9,284.7,7.9,,0
344,66,49,24.5,311.7,7.9,,0
345,66,32,26.9,298.5,7.9,,0
346,71,33,26.4,320.6,7.9,,0
347,59,31,24.5,264.2,7.9,,0
348,58,30,21.9,304.3,7.9,,0
349,67,35,21.3,318.5,7.9,,0
350,60,31,23.0,322.2,7.9,,0
351,68,27,29.0,288.8,7.9,,0
352,47,21,31.5,227.8,7.9,,0
353,54,16,31.9,280.6,7.9,,0
354,69,39,30.8,275.1,7.9,,0
355,64,47,26.0,225.0,7.9,,0
356,66,44,24.3,236.5,7.9,,0
357,70,48,22.3,275.0,7.9,,0
358,65,16,23.8,202.1,7.9,,0
359,31,13,23.9,127.4,7.9,,0
360,55,24,23.8,238.9,7.9,,0
361,58,50,24.8,220.0,7.9,,0
362,52,17,28.0,134.4,7.9,,0.14
363,38,10,26.0,310.4,7.9,,0
364,44,15,26.3,288.8,7.9,,0
365,58,20,24.7,313.0,7.9,,0
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1,62,31,28.4,299.2,6.6,,0
2,48,38,33.0,92.6,8.2,,0.18
3,52,35,36.1,199.5,4.3,,0
4,60,33,34.6,328.1,4.9,,0
5,60,37,35.5,231.5,5.5,,0
6,65,36,38.7,302.1,3.4,,0
7,70,36,34.9,311.0,5.6,,0.04
8,56,47,45.2,118.9,4.1,,0.09
9,63,38,34.3,290.7,7,,0
10,50,29,23.2,315.3,5.9,,0
11,58,22,23.1,339.4,7.2,,0
12,57,33,22.4,325.2,5,,0
13,55,34,26.1,240.1,7.2,,0
14,61,29,27.9,295.1,5.3,,0
15,61,28,28.7,328.1,3.8,,0
16,58,28,27.7,327.7,3.5,,0
17,57,35,29.4,230.1,7.4,,0
18,55,31,18.0,356.3,3.8,,0
19,57,27,14.9,293.6,5.4,,0
20,51,24,19.1,346.5,7.4,,0
21,50,14,18.2,362.7,2.5,,0
22,58,18,19.9,355.0,6.3,,0
23,58,32,19.3,367.1,5.5,,0
24,61,31,15.3,364.1,7.7,,0
25,58,26,15.5,351.9,3,,0
26,64,22,17.7,370.4,5.1,,0
27,62,28,27.6,351.3,3.2,,0
28,66,27,22.6,381.0,2.8,,0
29,70,26,20.0,395.5,4.4,,0
30,53,33,19.6,230.3,9.2,,0
31,61,26,20.0,360.4,4.8,,0
32,61,26,33.1,365.6,3.9,,0
33,67,35,27.5,357.1,5,,0
34,69,28,17.0,366.4,3.3,,0
35,61,30,15.0,402.6,7.2,,0
36,63,27,16.9,402.1,7.1,,0
37,62,24,17.8,386.7,2.8,,0
38,65,25,22.8,411.9,4.5,,0
39,64,35,16.8,409.7,6.2,,0
40,68,22,12.3,408.4,7.4,,0
41,73,32,17.7,420.6,9.8,,0
42,62,44,12.5,442.8,11.6,,0
43,61,22,4.5,419.5,5.7,,0
44,69,34,11.7,439.9,5.7,,0
45,78,43,15.1,372.1,14.4,,0
46,66,42,5.5,443.6,11,,0
47,70,27,5.9,438.1,3.6,,0
48,70,36,11.4,462.1,12.8,,0
49,59,30,13.0,474.3,5.5,,0
50,51,28,14.7,332.8,9.3,,0
51,50,31,20.2,319.7,5.9,,0
52,60,15,12.3,484.8,4.4,,0
53,67,18,9.4,452.1,5.6,,0
54,68,39,10.1,457.2,5.8,,0
55,68,26,8.8,487.4,6.4,,0
56,73,40,9.3,463.6,13.6,,0
57,57,34,17.2,463.3,12.9,,0
58,55,23,16.8,503.2,4.2,,0
59,60,24,13.5,456.2,5.9,,0
60,65,23,11.7,480.2,4.5,,0
61,74,28,12.8,495.2,5.8,,0
62,75,35,17.2,459.7,4.9,,0
63,75,44,17.2,505.1,11.5,,0
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64,72,45,16.9,515.9,10.9,,0
65,45,27,26.3,303.9,6.8,,0.41
66,51,22,25.6,548.9,5.2,,0
67,63,25,25.8,527.6,3.6,,0
68,71,30,26.9,520.7,4.2,,0
69,74,38,23.3,535.5,5.2,,0
70,68,41,25.5,544.6,4.3,,0
71,73,42,24.5,495.4,8.2,,0
72,75,47,21.5,553.0,8,,0
73,78,42,24.4,520.0,5.2,,0
74,80,44,25.5,435.0,6.5,,0
75,80,52,26.1,532.3,6,,0
76,81,51,22.8,544.7,7.6,,0
77,83,38,23.3,568.6,9.4,,0
78,71,45,11.3,585.0,16.7,,0
79,69,37,19.8,552.3,5.3,,0
80,75,34,18.8,599.3,3.4,,0
81,81,40,18.3,608.8,7.5,,0
82,75,53,20.3,571.5,16.1,,0
83,65,38,14.7,598.5,6.3,,0
84,73,28,13.0,606.7,4.9,,0
85,72,43,16.2,395.3,11.5,,0
86,75,55,25.8,332.4,15.7,,0
87,67,47,28.3,489.6,17.8,,0.03
88,65,33,19.4,603.3,4.7,,0
89,73,30,19.8,425.5,5.8,,0
90,77,48,25.0,588.1,13.6,,0
91,73,39,17.1,613.1,5.8,,0
92,80,42,18.3,630.0,12.7,,0
93,65,45,15.6,591.6,17.1,,0
94,70,42,18.6,642.8,8.4,,0
95,74,38,17.2,626.0,4.2,,0
96,81,40,18.1,642.3,4.6,,0
97,85,50,16.5,412.1,14.5,,0
98,67,51,35.3,476.5,15.1,,0.01
99,77,38,30.8,646.3,7.7,,0
100,80,53,27.7,618.5,16.4,,0
101,75,47,12.7,606.2,8.5,,0
102,87,57,21.7,635.9,12.4,,0
103,81,51,16.0,677.1,6.7,,0
104,88,49,17.0,660.3,5.8,,0
105,75,52,16.5,644.9,9.5,,0
106,76,45,13.3,648.3,5.5,,0
107,77,47,18.7,682.1,6.1,,0
108,88,37,19.7,619.9,7.2,,0
109,86,67,25.8,591.8,14.2,,0
110,83,62,28.8,628.5,17.7,,0
111,70,47,21.5,629.2,19.3,,0
112,71,40,16.8,671.2,4.2,,0
113,75,38,20.9,680.2,5.7,,0
114,82,37,20.3,709.3,5.6,,0
115,85,46,17.3,696.8,10.7,,0
116,81,60,22.5,681.5,18.3,,0
117,76,46,27.0,602.3,16.9,,0
118,73,35,25.4,715.7,6.8,,0
119,87,40,22.1,723.2,12,,0
120,69,39,21.6,665.8,13,,0
121,80,33,14.2,734.5,5.4,,0
122,81,43,13.1,671.5,10.5,,0
123,83,55,26.0,689.2,11.7,,0
124,87,62,31.2,705.9,13.8,,0
125,90,69,26.9,697.3,12.7,,0
126,90,65,25.0,685.8,13.2,,0
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127,87,63,29.7,714.2,13.3,,0
128,86,54,28.3,736.3,8.8,,0
129,75,46,27.8,727.8,8.6,,0
130,87,41,28.5,737.2,3.6,,0
131,95,60,26.1,728.1,10.5,,0
132,94,67,22.4,719.2,6.9,,0
133,97,57,27.8,712.3,5.8,,0
134,95,63,33.8,703.1,9.5,,0
135,87,58,42.5,683.9,10.8,,0
136,84,58,53.0,551.5,7.5,,0.3
137,78,57,55.1,416.7,5.4,,0.08
138,84,54,52.7,637.0,4.5,,0.19
139,90,56,44.5,709.6,6.9,,0
140,91,61,33.5,728.4,6.3,,0
141,95,60,40.1,705.4,8.4,,0
142,96,71,26.3,721.6,13.6,,0
143,96,68,27.9,611.8,5.7,,0
144,95,65,56.0,621.4,9,,0
145,100,68,53.0,638.4,6.9,,0.02
146,100,57,34.7,705.3,8.8,,0
147,99,65,26.3,727.2,5.9,,0
148,100,58,34.0,695.9,5.5,,0
149,87,67,45.6,699.9,12.3,,0
150,89,61,47.9,685.5,7.6,,0
151,91,60,44.6,724.0,5.8,,0
152,95,57,42.1,632.2,5.9,,0
153,97,69,43.4,688.3,8.4,,0
154,83,61,52.0,359.7,8,,0
155,87,54,47.5,612.0,7.2,,0
156,87,66,40.2,641.0,8.8,,0
157,86,69,39.2,512.6,13.9,,0
158,89,67,40.6,606.0,12.2,,0
159,94,69,37.0,696.2,15.3,,0
160,94,72,39.4,754.0,11.1,,0
161,94,74,31.9,727.8,6.9,,0
162,98,63,34.8,733.3,5.4,,0
163,96,68,40.4,684.9,8.4,,0
164,97,71,42.0,709.4,6.5,,0
165,96,64,54.3,659.2,8.7,,0.29
166,91,61,58.7,668.6,5.2,,0.05
167,91,62,60.5,588.9,9.2,,0.69
168,90,64,61.8,623.0,5.9,,0.45
169,88,65,61.8,535.5,4.8,,0.25
170,80,64,62.7,454.1,6.9,,0.01
171,81,64,63.3,474.6,6.7,,0.61
172,92,65,63.0,622.4,4.3,,0.26
173,94,67,60.0,693.6,3,,0
174,95,69,58.7,503.1,3.3,,0
175,98,73,55.7,553.9,6.1,,0
176,94,74,55.6,593.4,9.6,,0
177,95,68,56.6,691.8,4.2,,0
178,97,74,56.8,708.4,8.8,,0
179,96,68,58.2,641.3,5.5,,0.56
180,90,68,62.0,674.6,6.8,,0.01
181,95,68,55.2,715.5,6.4,,0
182,96,66,54.0,685.8,6,,0
183,95,64,51.5,662.2,4.6,,0
184,94,72,57.0,653.3,6.7,,0
185,98,68,54.2,710.1,6,,0
186,99,72,54.0,697.2,8,,0
187,96,64,54.0,675.7,6.8,,0
188,95,67,55.1,708.7,7.7,,0
189,95,70,51.4,694.5,6.7,,0

Page 3

Revised August 2012 Page 113



Year4.csv
190,97,68,50.5,678.2,6.5,,0
191,98,67,49.4,705.1,5.8,,0
192,100,73,52.0,608.1,8,,0
193,95,70,57.4,586.8,8.1,,0
194,91,70,57.1,594.1,8.8,,0
195,95,66,53.6,692.0,7.4,,0
196,96,66,52.5,706.2,6.3,,0
197,99,68,51.1,704.7,5.2,,0
198,98,72,49.8,713.6,7.7,,0
199,97,71,53.0,661.5,9.4,,0
200,93,69,57.0,607.4,10.4,,0
201,98,71,55.2,656.1,6.5,,0.05
202,96,70,58.5,575.8,6,,0
203,92,71,58.3,562.0,8.1,,0
204,90,68,60.0,623.6,7.7,,0.04
205,93,68,54.9,641.5,7.4,,0.02
206,95,60,52.6,594.3,6.8,,0.03
207,78,63,60.8,336.6,5.8,,0.55
208,83,66,60.5,512.7,5.5,,0
209,85,66,61.0,585.2,4,,0
210,91,65,58.8,603.6,6.5,,0
211,93,66,54.0,676.2,7.1,,0
212,95,65,53.3,672.3,5.1,,0
213,99,70,54.0,642.7,7.1,,0
214,99,72,53.7,628.2,5.3,,0
215,98,72,58.6,621.8,5.7,,0
216,96,69,61.8,652.0,7.6,,0.01
217,94,68,63.3,524.1,7.4,,1.09
218,92,68,65.4,620.8,6.5,,0.04
219,94,72,64.4,586.5,5.1,,0.49
220,93,72,62.2,560.7,5.3,,0
221,86,67,63.9,501.5,5.3,,1.68
222,77,67,66.2,280.8,3.5,,0.62
223,80,70,66.3,292.8,4.7,,0
224,81,70,65.9,306.0,7.1,,0.5
225,87,71,64.1,457.6,5.7,,0
226,92,67,64.3,489.0,5.7,,0.72
227,88,72,64.4,530.6,3.9,,0
228,87,70,63.9,455.3,4.1,,0.03
229,88,70,60.1,592.2,5.3,,0.09
230,86,63,57.1,601.5,5.8,,0
231,91,67,59.4,626.6,5.8,,0
232,93,69,61.2,531.3,7.1,,0.03
233,92,67,62.5,595.5,4.5,,0
234,97,71,62.6,588.1,4.5,,0
235,97,70,58.1,606.0,8.3,,0
236,92,68,57.2,542.1,8.9,,0
237,92,70,60.3,553.6,8.3,,0.08
238,91,70,63.1,423.6,6.6,,0.19
239,90,72,64.5,583.7,5.9,,0
240,93,72,64.9,577.2,4,,0
241,97,72,62.0,574.4,4.6,,0
242,99,68,60.5,607.9,5.5,,0
243,96,72,56.8,538.7,8.3,,0
244,91,63,55.8,566.2,6.5,,0
245,93,63,55.9,606.5,4,,0
246,94,67,57.3,545.6,7,,0
247,84,64,60.4,521.3,6.9,,0.08
248,83,57,43.9,635.0,6.9,,0
249,86,49,40.7,626.5,7.5,,0
250,87,53,37.8,627.4,6,,0
251,92,56,46.0,606.1,5.9,,0
252,95,65,45.8,622.0,5.8,,0
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253,97,60,46.1,617.4,5,,0
254,97,65,49.9,535.1,5.7,,0
255,96,71,51.0,525.1,6.1,,0
256,97,68,54.7,566.3,6,,0
257,96,62,49.7,589.4,6.4,,0
258,95,60,44.3,581.0,7.1,,0
259,84,64,54.7,505.4,9.7,,0
260,85,59,52.8,534.3,6,,0
261,89,57,52.5,550.9,4.9,,0
262,89,59,47.9,517.5,5.3,,0
263,90,55,43.3,562.9,5,,0
264,87,56,41.0,516.0,4,,0
265,90,52,41.9,523.2,5.7,,0
266,88,60,47.0,438.9,4.9,,0.03
267,93,56,45.7,545.9,5,,0
268,91,56,46.6,536.4,5.1,,0
269,88,56,51.8,373.3,9.7,,0.36
270,65,48,51.6,235.9,7,,0.11
271,79,55,58.1,402.0,4.3,,0
272,74,52,52.2,345.1,10.1,,0
273,66,53,46.3,252.0,6.2,,0
274,73,51,50.6,456.7,6.6,,0
275,81,55,52.7,323.7,4.6,,0
276,81,61,52.7,365.7,6.8,,0
277,77,58,56.3,301.8,7.3,,0.1
278,73,52,46.1,461.6,10.5,,0
279,75,54,45.8,408.7,7.5,,0
280,79,56,44.5,504.0,5.3,,0
281,80,50,45.7,494.4,5,,0
282,83,49,44.4,431.3,4.9,,0
283,84,50,46.2,472.6,3.8,,0
284,82,56,51.5,400.4,7.1,,0
285,76,58,49.8,395.5,6.7,,0.01
286,79,56,50.0,340.9,6.2,,0.01
287,73,56,41.5,451.1,8.9,,0
288,82,54,42.3,485.7,10.2,,0
289,81,60,46.6,335.0,17.6,,0
290,71,46,35.3,348.4,6.7,,0
291,81,53,41.8,440.6,10,,0
292,72,50,42.0,451.3,9,,0
293,75,42,37.0,463.9,7.7,,0
294,69,49,43.2,277.7,10.4,,0.05
295,61,45,46.8,226.0,3,,0.09
296,54,46,47.5,160.6,7.8,,0.17
297,47,41,43.2,161.2,7.7,,0.45
298,46,39,42.5,174.5,6.8,,0.49
299,53,42,46.7,142.2,6.9,,0.86
300,57,46,47.3,194.5,7.3,,0.89
301,68,47,44.4,400.3,8.5,,0
302,72,43,44.4,437.8,4.1,,0
303,77,43,45.6,436.2,3.2,,0
304,81,46,47.8,396.7,4.2,,0
305,80,49,42.0,432.9,5.5,,0
306,78,48,34.9,424.1,5.9,,0
307,75,42,41.2,397.0,4.7,,0
308,79,45,33.7,415.2,11,,0
309,78,45,30.2,411.5,5,,0
310,76,39,30.5,416.9,4.8,,0
311,79,42,33.9,362.2,5.5,,0
312,81,60,34.2,376.4,9.7,,0
313,78,56,36.5,402.4,10.2,,0
314,70,52,29.9,394.6,7.8,,0
315,67,36,16.8,371.8,6.9,,0
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316,71,28,23.8,354.5,4.3,,0
317,75,34,26.3,379.8,4.2,,0
318,77,41,30.6,336.8,6.9,,0
319,73,45,28.5,380.8,10.4,,0
320,74,38,25.0,334.7,5.8,,0
321,58,39,36.0,169.3,7,,0
322,59,39,42.5,238.0,7.2,,0.05
323,57,33,35.6,307.5,3.9,,0
324,58,33,35.2,250.6,4,,0
325,50,32,34.7,319.7,5.8,,0
326,50,26,30.4,268.4,7.6,,0
327,51,33,31.6,226.4,7.6,,0
328,52,34,37.8,179.8,6.6,,0.09
329,51,44,38.3,202.5,10.9,,0.25
330,59,43,35.8,291.3,11.8,,0.03
331,45,32,19.3,296.6,16.7,,0.09
332,47,22,18.2,329.5,4.4,,0
333,57,22,21.3,346.1,5.9,,0
334,60,37,27.4,314.2,11,,0
335,58,29,26.0,307.0,6.2,,0
336,62,30,26.9,273.7,8.2,,0
337,60,32,26.0,332.2,5.9,,0
338,62,32,28.7,276.2,5.9,,0
339,42,35,31.0,113.1,5.4,,0.2
340,50,31,31.3,284.7,4.4,,0
341,51,28,24.0,315.3,5.8,,0
342,56,30,29.2,287.2,4.8,,0
343,67,37,37.8,265.8,5,,0
344,66,36,35.3,313.1,5.8,,0
345,66,31,31.2,321.2,5.1,,0
346,56,40,43.3,123.5,9.4,,0.08
347,59,45,41.8,189.5,7,,0
348,50,37,37.6,92.9,6.7,,0.31
349,39,32,31.9,156.3,8.5,,0.41
350,43,32,29.9,259.4,9.2,,0
351,50,25,28.8,291.4,4.5,,0
352,59,27,30.7,310.7,6.9,,0
353,53,39,40.7,149.5,5.9,,0
354,61,37,44.5,180.4,5.1,,0.01
355,63,47,44.2,154.8,8.6,,0.01
356,56,32,21.5,250.5,7.2,,0
357,54,30,25.8,238.1,6.4,,0
358,54,26,25.6,276.3,4.9,,0
359,58,34,28.5,207.4,6.5,,0
360,54,36,30.4,261.0,6.9,,0
361,59,39,34.8,180.8,5.8,,0
362,66,41,44.3,197.6,7.3,,0
363,59,48,50.4,117.4,5.1,,0.15
364,60,37,36.6,262.5,6.4,,0
365,58,36,34.7,184.6,5.7,,0
366,60,40,33.7,185.0,7.5,,0
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1,55,27,27.0,275.6,7.6,,0.01
2,35,21,17.6,316.3,4.7,,0
3,43,16,18.9,310.8,3.5,,0
4,53,19,22.0,332.0,4.6,,0
5,57,22,24.6,331.4,3.8,,0
6,58,22,25.6,301.4,3.6,,0
7,57,31,26.1,245.4,4.6,,0
8,64,41,28.5,312.1,11.1,,0
9,54,33,26.6,339.6,10.4,,0.01
10,57,27,27.6,301.0,4.9,,0
11,56,31,26.2,296.1,11.4,,0
12,31,21,21.1,153.2,9.5,,0.22
13,34,16,21.3,195.1,3.8,,0.18
14,40,13,22.6,249.8,5.2,,0
15,45,32,29.4,150.8,5.7,,0
16,43,27,30.2,130.4,5.6,,0.11
17,48,22,25.9,347.0,5.7,,0
18,63,24,27.5,359.5,5.4,,0
19,67,26,26.7,363.6,8.8,,0
20,44,22,17.8,280.0,9.4,,0
21,46,17,17.1,363.6,4.2,,0
22,54,23,24.1,230.0,5.3,,0
23,57,29,30.0,161.8,4.7,,0
24,64,37,30.9,250.9,4.6,,0.07
25,61,43,39.7,261.7,4,,0.01
26,57,43,44.2,174.8,7.2,,0.26
27,57,44,36.4,263.5,8,,0.01
28,55,38,30.5,301.2,5.8,,0
29,62,33,33.1,341.4,8,,0
30,60,40,30.1,338.2,14.5,,0
31,42,19,24.3,187.1,7.9,,0.07
32,24,13,12.7,286.1,6.9,,0.05
33,40,8,17.1,401.2,3.7,,0
34,50,28,27.3,223.9,8.1,,0
35,49,31,30.3,233.3,9.4,,0
36,48,30,29.0,252.8,7.1,,0.01
37,53,34,21.8,346.4,9.3,,0
38,56,23,20.3,429.6,5.2,,0
39,63,22,22.9,422.1,6.4,,0
40,65,38,26.5,383.6,8.7,,0
41,62,31,25.5,408.6,9.1,,0
42,53,22,12.5,443.0,6.2,,0
43,63,21,14.1,427.8,5.4,,0
44,68,30,20.9,434.8,7.6,,0
45,63,26,22.7,447.3,4.7,,0
46,66,25,20.6,448.3,4.6,,0
47,73,27,21.8,449.8,4.1,,0
48,77,35,24.5,423.7,7.6,,0
49,74,36,27.2,397.0,5.6,,0
50,69,39,40.0,382.7,4.9,,0
51,71,47,39.5,296.8,7.3,,0
52,73,37,24.7,413.9,7.4,,0
53,60,41,31.5,372.4,8.9,,0
54,57,37,36.4,243.7,10.3,,0.13
55,53,32,30.8,442.2,5.3,,0
56,64,29,26.4,486.0,4.9,,0
57,67,31,28.0,405.8,6,,0
58,67,34,36.7,461.5,4.6,,0
59,67,51,41.1,344.8,5.4,,0
60,70,38,35.1,470.3,7,,0
61,77,36,25.4,468.0,9.4,,0
62,65,39,19.9,486.1,19.5,,0
63,56,29,12.3,530.0,8.3,,0
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Year5.csv
64,70,23,15.5,524.6,5.1,,0
65,76,40,25.3,417.3,5.6,,0
66,77,40,20.5,426.3,6.4,,0
67,83,36,28.5,480.6,5.2,,0
68,82,53,49.9,411.9,7.4,,0
69,83,43,41.7,395.9,6.3,,0
70,82,45,37.6,477.7,9.2,,0
71,78,47,39.0,444.4,11.4,,0
72,59,46,33.3,235.7,10.1,,0
73,55,43,35.0,231.4,9.5,,0.03
74,50,39,39.2,235.1,8.3,,0.42
75,60,34,37.9,482.3,5.8,,0
76,58,39,37.3,318.8,5.2,,0
77,68,38,40.2,508.9,5.4,,0
78,62,41,33.5,388.8,13.5,,0.13
79,65,44,32.2,510.6,13.7,,0
80,70,37,32.5,546.8,6,,0
81,70,52,22.7,593.2,10.8,,0
82,70,36,14.8,606.8,6,,0
83,77,32,22.3,515.4,3.5,,0
84,80,40,27.7,523.5,6.4,,0
85,77,59,26.3,403.8,10.6,,0
86,79,52,22.5,575.1,12.4,,0
87,78,55,21.5,529.6,15.2,,0
88,62,40,29.0,319.5,15.4,,0.01
89,54,37,18.8,502.8,13.4,,0
90,66,33,16.6,632.9,6.1,,0
91,70,32,19.6,611.5,6.9,,0
92,79,32,19.1,626.7,6.2,,0
93,83,39,19.7,605.2,7.3,,0
94,80,51,22.1,600.7,13.5,,0
95,80,57,28.1,640.5,11.9,,0
96,83,53,29.1,640.0,5.9,,0
97,75,47,36.4,622.2,8.5,,0
98,71,48,43.3,441.0,8.6,,0
99,74,40,43.8,579.1,5.5,,0
100,83,49,42.8,590.3,6,,0
101,85,46,37.8,640.5,3.2,,0
102,86,45,31.2,642.6,4.7,,0
103,82,49,41.1,607.2,4.7,,0
104,83,53,40.2,648.6,3.5,,0
105,89,50,30.9,657.1,3.3,,0
106,89,48,30.1,593.1,5.5,,0
107,86,63,41.6,592.0,6.4,,0
108,87,55,37.9,622.7,9.2,,0
109,77,50,22.0,682.0,7.5,,0
110,83,49,28.5,691.5,8.9,,0
111,76,58,34.8,425.8,10.4,,0
112,71,51,35.0,604.0,10.4,,0
113,78,46,25.7,701.7,6.8,,0
114,86,42,25.6,632.6,5.1,,0
115,81,66,34.3,528.1,9.9,,0
116,76,49,36.9,545.3,7.8,,0
117,76,46,43.8,451.6,6.1,,0.07
118,65,48,37.4,577.6,8.3,,0
119,76,45,40.8,697.4,8.7,,0
120,88,48,40.3,712.1,4.3,,0
121,83,58,44.6,684.1,5.1,,0
122,83,60,47.6,574.4,4.7,,0
123,83,51,47.3,602.6,4.1,,0
124,89,53,43.7,651.1,3.7,,0
125,85,61,32.0,605.0,3.6,,0
126,86,50,32.4,611.0,2.7,,0
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127,88,56,34.8,491.2,4.2,,0
128,92,57,35.9,669.5,4.7,,0
129,94,55,38.2,606.7,6.8,,0
130,84,66,35.7,357.9,15.8,,0
131,83,54,24.9,749.1,10.6,,0
132,82,47,23.0,749.2,10.4,,0
133,79,55,26.5,747.3,11.3,,0
134,78,42,17.2,766.6,4.9,,0
135,89,41,26.7,618.8,5.5,,0
136,92,59,43.8,505.2,6,,0
137,85,57,49.7,568.2,5.7,,0.01
138,86,55,47.5,653.8,4.6,,0
139,86,49,39.5,628.1,4.7,,0
140,84,68,31.3,697.7,8.1,,0
141,86,61,32.3,745.9,7.3,,0
142,84,56,38.7,672.7,7.2,,0
143,87,53,44.1,637.7,5.1,,0
144,93,60,44.7,676.9,4.5,,0
145,95,59,40.5,714.5,4.4,,0
146,94,56,27.8,751.5,5,,0
147,94,61,25.4,715.5,6.5,,0
148,94,67,26.4,673.3,4.2,,0
149,96,65,24.8,730.6,7.6,,0
150,90,62,34.6,542.0,5.1,,0
151,89,65,46.5,464.7,5.3,,0
152,94,60,39.5,731.9,5.7,,0
153,94,55,26.6,580.7,5.4,,0
154,90,68,21.1,706.2,6.1,,0
155,82,57,32.3,702.0,7.1,,0
156,79,50,40.3,656.0,4.3,,0
157,95,49,39.3,757.2,3.2,,0
158,102,62,41.0,756.4,3,,0
159,103,63,39.8,739.7,3.1,,0
160,106,64,43.5,662.2,6.4,,0
161,101,62,47.4,722.9,4.7,,0
162,94,65,50.7,759.3,5.9,,0
163,86,67,56.5,596.8,9.8,,0
164,96,59,49.3,711.1,4.3,,0
165,104,68,40.8,721.5,4.3,,0
166,103,64,43.0,665.1,4.1,,0
167,105,65,45.3,675.4,4.8,,0
168,104,66,45.3,660.0,7.2,,0
169,90,58,50.2,688.1,7.2,,0.08
170,83,60,56.3,679.5,5.2,,0
171,93,63,51.7,693.2,4.2,,0
172,97,70,47.6,710.2,3.6,,0
173,99,70,53.6,682.4,6,,0
174,96,64,54.5,699.8,4.2,,0
175,93,71,58.2,528.7,4.5,,0
176,94,70,60.3,428.5,5.3,,0.02
177,96,62,35.1,758.7,3.9,,0
178,89,66,40.1,750.2,5.9,,0
179,92,61,45.3,768.1,1.6,,0
180,96,63,40.2,745.8,2.6,,0
181,101,63,37.0,707.4,5.1,,0
182,103,66,33.6,676.3,4.3,,0
183,96,71,44.9,697.0,7.8,,0
184,92,64,48.7,647.8,4,,0
185,100,61,41.3,699.4,4.6,,0
186,102,63,39.6,728.2,3.9,,0
187,102,66,39.7,683.9,3.9,,0
188,98,66,45.2,656.9,5.6,,0
189,92,60,39.5,734.0,3.2,,0
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190,94,61,43.1,656.6,2.3,,0
191,99,57,45.1,680.6,3.8,,0
192,93,67,57.0,572.7,3.2,,0.03
193,95,60,51.4,693.7,2.3,,0
194,98,65,45.2,691.2,2,,0
195,99,64,46.7,708.7,3.5,,0
196,92,69,56.9,517.3,4.6,,0
197,92,61,53.8,691.7,4.2,,0
198,94,63,50.1,713.5,2.1,,0
199,95,70,55.8,659.8,3.1,,0.04
200,91,70,57.5,517.8,3.1,,0
201,88,60,60.2,580.5,2.4,,0.03
202,86,59,60.2,585.6,2,,0
203,89,66,62.5,562.2,3.3,,0
204,88,61,62.8,608.4,3.7,,0.77
205,95,63,58.3,662.5,4.8,,0
206,93,66,57.5,566.5,6.6,,0.09
207,85,63,63.1,481.3,4.4,,0.2
208,88,67,64.7,511.6,2.9,,0.12
209,93,68,61.5,645.3,1.6,,0.03
210,95,69,58.8,571.3,2.3,,0
211,95,72,57.0,600.8,2.7,,0.01
212,95,68,56.6,652.7,3.2,,0
213,94,67,60.4,594.2,4.7,,0.02
214,92,65,61.8,664.2,3.9,,0.34
215,93,67,58.6,623.3,2.9,,0.01
216,96,69,57.1,648.3,2.5,,0
217,97,69,58.4,636.1,2.7,,0
218,99,69,57.3,653.6,3.4,,0
219,101,66,56.6,617.0,4.9,,0.01
220,91,69,57.1,562.5,2.8,,0
221,98,75,57.5,632.9,4.7,,0
222,89,71,60.8,496.5,4.5,,0
223,88,66,60.9,523.9,4,,0
224,93,70,59.5,466.1,3.5,,0
225,95,68,55.8,565.4,3.4,,0
226,97,67,51.1,645.0,3.1,,0
227,94,68,55.7,575.8,2.9,,0
228,96,65,56.1,588.5,3.5,,0
229,90,66,62.3,533.3,2.4,,0
230,92,65,62.6,551.5,2.5,,0
231,91,65,62.3,505.1,2.8,,1.06
232,88,66,62.3,525.4,1.6,,0.01
233,93,67,62.9,641.5,1.2,,0.01
234,98,68,59.5,636.3,1.2,,0
235,102,66,57.3,593.4,2.2,,0
236,92,68,57.3,588.2,2.6,,0
237,94,68,54.8,636.7,1.5,,0
238,96,65,51.3,627.2,1.1,,0
239,96,63,49.0,555.5,1.8,,0
240,95,66,51.7,510.8,2.3,,0
241,93,67,51.1,519.1,1.8,,0
242,93,61,43.9,634.3,2.3,,0
243,93,62,50.4,605.0,0.7,,0
244,96,65,52.3,589.1,1.5,,0.01
245,91,73,56.8,397.1,1.2,,0
246,94,66,60.3,504.6,3.3,,0.1
247,85,64,57.3,504.7,2.1,,0.19
248,85,66,48.3,535.2,2.2,,0
249,87,62,47.7,615.1,1.8,,0
250,89,60,45.4,534.0,1.9,,0
251,89,57,48.2,428.0,3.2,,0
252,90,57,54.5,566.2,3.2,,0
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253,91,64,56.8,557.7,5.2,,0.03
254,87,64,60.3,529.3,3.8,,0.02
255,89,66,56.1,460.2,3.2,,0
256,88,66,60.8,448.1,3.8,,0.06
257,82,64,61.7,308.4,5.6,,0.03
258,82,67,62.0,391.2,4.6,,0
259,90,62,59.9,541.6,3.5,,0.02
260,89,63,59.7,527.4,3.4,,0.12
261,86,64,61.2,469.9,3.2,,0.15
262,84,61,60.5,485.8,4.9,,0.39
263,84,59,56.8,479.6,2.9,,0.14
264,82,56,49.5,575.4,2.7,,0
265,84,54,42.2,584.6,5.2,,0
266,80,53,45.8,566.1,3.6,,0
267,87,53,44.8,571.9,4.2,,0
268,82,58,42.3,557.8,3.7,,0
269,80,57,45.2,533.6,2.1,,0
270,88,53,43.4,531.4,2.7,,0
271,79,55,52.3,310.1,5.7,,0.21
272,74,51,48.9,504.4,3.1,,0
273,66,48,45.2,328.8,4.3,,0
274,53,47,46.5,166.7,3.5,,0.34
275,67,47,51.3,393.5,2.5,,0
276,81,49,46.3,510.2,3.7,,0
277,71,50,35.9,509.8,6,,0
278,74,47,35.0,505.0,2.1,,0
279,86,46,44.9,483.6,3.4,,0
280,87,61,48.7,414.9,7,,0
281,82,59,57.9,373.0,5,,0.13
282,67,59,60.7,179.9,2.9,,0.11
283,80,54,57.5,335.7,4.9,,0.2
284,69,51,48.2,488.0,3,,0
285,71,49,44.2,476.4,2.6,,0
286,75,48,44.0,491.3,2.7,,0
287,75,47,41.3,455.8,1.6,,0
288,66,47,49.3,310.5,2.6,,0.02
289,65,51,55.4,213.4,4.3,,0.98
290,65,48,47.2,450.4,3.9,,0.04
291,67,47,47.9,436.7,2,,0
292,72,46,47.7,444.8,2.8,,0
293,67,51,53.1,264.1,2.4,,0
294,74,51,51.4,343.7,1.5,,0
295,76,47,43.5,370.3,4.9,,0
296,77,50,42.9,460.0,4.9,,0
297,81,43,42.3,437.9,3.7,,0
298,80,48,45.8,451.9,4.3,,0
299,80,48,51.2,415.8,3.3,,0
300,78,48,50.7,396.8,6.2,,0
301,76,46,47.3,415.9,2.6,,0
302,80,46,46.8,424.2,3.8,,0
303,70,45,44.8,423.3,2.9,,0
304,75,43,41.1,331.8,7.5,,0
305,56,40,42.0,193.9,4.9,,0.05
306,62,32,37.3,421.6,4.4,,0
307,70,36,36.3,412.0,3.1,,0
308,73,35,36.6,419.9,3.4,,0
309,78,44,38.5,385.7,5.9,,0
310,74,55,33.9,407.4,7.6,,0
311,71,37,34.5,413.4,3.1,,0
312,74,40,35.6,406.6,7.7,,0
313,74,53,36.2,286.0,8.8,,0
314,71,52,35.8,346.6,5.4,,0
315,76,45,35.0,376.6,4.7,,0
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Year5.csv
316,76,44,35.0,331.1,7.9,,0
317,64,37,36.1,328.3,3.4,,0
318,61,39,22.6,374.1,5.8,,0
319,56,26,16.0,351.7,4.3,,0
320,64,29,19.9,361.9,3.3,,0
321,74,31,23.7,328.2,7.5,,0
322,67,35,20.9,373.4,7.4,,0
323,54,38,13.2,274.7,6.5,,0
324,60,29,9.3,323.2,3.5,,0
325,71,25,18.7,353.6,4.9,,0
326,69,29,23.3,341.9,5.2,,0
327,67,34,28.4,252.3,4.9,,0
328,70,37,43.3,344.7,4.4,,0.07
329,67,42,46.7,215.4,3.9,,0
330,61,47,43.3,198.3,6.4,,0
331,61,44,37.5,340.4,7.1,,0
332,62,38,32.1,238.8,5.8,,0
333,65,42,30.8,222.6,7.2,,0
334,59,49,35.2,213.6,11.4,,0.01
335,59,34,31.7,316.8,4.9,,0
336,64,27,27.8,309.4,3.5,,0
337,67,34,32.5,251.2,4.2,,0
338,66,33,30.7,330.7,2.8,,0
339,66,28,23.5,328.9,4.3,,0
340,66,32,25.6,237.1,3.6,,0
341,64,28,22.3,324.7,2.3,,0
342,67,30,19.9,332.3,4.1,,0
343,70,33,9.0,286.6,7.3,,0
344,58,32,21.0,301.4,4.9,,0
345,44,24,21.0,266.6,4.8,,0
346,43,20,24.2,256.3,6.1,,0.05
347,46,21,19.3,332.1,4.2,,0
348,49,11,12.3,320.8,2.5,,0
349,55,16,14.7,304.9,3.8,,0
350,54,20,16.1,237.7,3.8,,0
351,56,15,13.9,325.7,1.7,,0
352,57,20,15.8,324.6,2.9,,0
353,59,17,17.0,320.9,3,,0
354,61,22,20.2,312.4,3.3,,0
355,62,22,18.1,322.1,3.1,,0
356,65,22,18.7,324.0,3.3,,0
357,63,23,17.6,301.3,4.3,,0
358,56,29,19.4,328.0,4.4,,0
359,60,20,17.9,316.2,3.4,,0
360,62,22,18.9,315.4,4,,0
361,66,24,21.2,315.6,5.2,,0
362,67,32,21.7,277.1,5.2,,0
363,64,23,19.8,296.2,4,,0
364,70,37,27.6,297.6,8.3,,0
365,64,51,35.2,276.4,5,,0
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Year6.csv
1,63,34,35.8,320.9,4.1,,0.01
2,64,29,25.4,296.2,3.8,,0
3,62,29,24.8,245.1,3.3,,0
4,57,28,16.5,306.3,6.3,,0
5,55,30,12.4,250.4,4.1,,0
6,62,25,20.5,314.3,6.3,,0
7,46,29,20.5,152.6,10,,0
8,47,18,17.7,330.6,3.1,,0
9,49,15,18.8,343.7,2.6,,0
10,58,17,18.6,344.4,2.1,,0
11,60,22,17.8,339.2,2.5,,0
12,63,18,17.7,342.1,3.2,,0
13,61,23,19.4,332.2,3.1,,0
14,57,28,19.8,187.6,4,,0
15,64,27,26.2,291.1,4.2,,0
16,63,34,27.4,354.2,4.7,,0
17,66,25,23.0,359.1,4.5,,0
18,68,28,24.5,356.7,4.6,,0
19,67,27,23.2,364.7,3,,0
20,71,26,22.6,358.7,4.3,,0
21,70,47,23.2,329.0,7.1,,0
22,61,34,21.5,340.7,4.5,,0
23,68,26,21.1,357.4,5.5,,0
24,71,29,18.6,378.2,6.9,,0
25,63,32,14.0,391.5,8.1,,0
26,59,25,17.0,369.0,3.8,,0
27,63,24,18.9,387.6,4.1,,0
28,71,21,16.4,393.6,4.5,,0
29,68,26,17.0,395.0,4.8,,0
30,69,26,19.0,389.1,3,,0
31,66,34,26.1,251.6,4.8,,0
32,60,38,39.0,191.9,4.7,,0
33,59,44,44.8,212.9,4.3,,0.01
34,66,30,33.3,405.5,4.9,,0
35,53,39,33.7,271.8,7.2,,0.16
36,55,37,26.4,387.9,7.3,,0
37,61,38,23.4,375.8,9.7,,0
38,52,35,18.8,345.2,7.2,,0
39,47,30,22.1,237.0,3.8,,0
40,50,29,31.9,181.0,4.9,,0.12
41,48,32,27.4,417.2,8.9,,0.1
42,53,29,26.0,434.6,5.6,,0
43,63,31,26.7,400.5,5.1,,0
44,69,40,27.9,382.9,8.6,,0
45,71,45,32.7,379.3,6.5,,0
46,74,40,28.5,343.5,8.4,,0
47,70,50,34.8,341.4,7.8,,0
48,70,49,36.3,457.8,11.4,,0
49,78,57,33.6,410.2,13.6,,0
50,81,42,30.8,420.0,7.2,,0
51,76,47,31.9,417.7,7,,0
52,68,46,16.4,420.8,8.5,,0
53,66,32,12.8,484.1,4.3,,0
54,74,25,12.2,454.4,3.6,,0
55,77,36,21.6,472.0,2.8,,0
56,81,36,24.8,484.0,4.6,,0
57,83,43,24.3,471.7,3.9,,0
58,68,45,25.1,476.3,6.5,,0
59,64,37,21.5,500.3,4.7,,0
60,75,29,21.8,513.3,4,,0
61,71,49,30.4,252.0,5.1,,0
62,72,37,36.8,401.7,5.3,,0
63,70,36,25.6,513.7,5,,0
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Year6.csv
64,75,33,22.3,515.1,4.5,,0
65,77,40,21.8,537.7,3.5,,0
66,76,50,23.9,460.8,7.1,,0
67,79,47,26.0,492.9,8.8,,0
68,74,56,26.0,475.9,12.9,,0
69,72,44,23.0,382.9,8.5,,0
70,56,45,34.5,336.5,14.7,,0.08
71,60,43,29.3,489.3,11.6,,0
72,59,40,26.6,452.8,10.6,,0
73,54,41,35.5,293.6,7.4,,0.31
74,60,40,26.3,579.5,9.4,,0
75,72,33,23.1,563.2,6.5,,0
76,59,40,26.5,414.8,12.1,,0
77,56,37,30.0,475.0,7.6,,0
78,56,36,29.4,513.9,4.5,,0
79,63,29,23.0,587.2,2.7,,0
80,69,32,20.0,603.3,3.7,,0
81,73,36,16.4,585.6,3.4,,0
82,77,33,15.1,609.2,3.1,,0
83,80,38,17.7,560.2,4.9,,0
84,80,40,21.4,590.1,4.5,,0
85,81,39,25.6,585.4,6.1,,0
86,80,48,33.5,598.9,6.6,,0
87,80,42,33.1,586.0,3.6,,0
88,79,51,38.5,539.0,4.4,,0
89,80,44,34.1,553.4,4,,0
90,83,46,31.2,514.9,5.5,,0
91,75,52,36.4,440.3,6.9,,0
92,76,52,31.5,604.6,13.9,,0
93,69,49,15.1,645.9,12,,0
94,73,41,18.3,631.7,4.4,,0
95,81,38,20.8,572.4,3.3,,0
96,85,49,25.8,528.1,4.9,,0
97,92,57,30.0,576.9,6.5,,0
98,88,61,34.3,487.4,6.2,,0
99,83,56,41.3,533.8,5,,0
100,83,49,30.5,597.4,5.4,,0
101,81,62,21.4,608.8,9.4,,0
102,83,57,26.5,563.1,8,,0
103,85,66,25.4,619.4,12.7,,0
104,80,43,10.2,584.8,5.9,,0
105,87,52,27.5,551.1,4.2,,0
106,87,55,29.6,498.5,7.1,,0
107,82,55,19.0,673.5,12.6,,0
108,75,41,13.2,679.1,5.6,,0
109,71,42,22.6,667.8,7.2,,0
110,81,37,21.7,694.5,3.9,,0
111,87,46,21.5,697.6,4.4,,0
112,89,51,24.8,648.4,6.2,,0
113,85,57,33.5,633.6,6.4,,0
114,86,54,34.9,634.9,7.7,,0
115,82,60,37.2,499.5,8.6,,0
116,83,65,37.7,486.0,14,,0
117,79,47,24.9,682.0,6.3,,0
118,84,49,28.4,552.6,5.4,,0
119,87,63,42.1,603.8,7.1,,0
120,88,64,38.4,639.2,7,,0
121,91,58,35.8,678.4,6,,0
122,90,64,45.5,608.5,9.6,,0
123,81,63,45.3,458.1,7.3,,0
124,90,55,36.4,664.3,8.6,,0
125,88,65,23.8,733.0,9.4,,0
126,88,68,28.6,722.6,11.3,,0
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Year6.csv
127,86,59,27.0,726.4,10.5,,0
128,73,47,14.8,722.2,8.6,,0
129,77,39,12.6,742.4,6.2,,0
130,83,45,17.2,738.2,4.7,,0
131,90,45,19.3,677.2,4.5,,0
132,89,53,20.5,676.9,6.6,,0
133,89,52,22.7,701.6,5.4,,0
134,86,62,17.4,744.3,9.2,,0
135,88,53,19.1,730.2,5.9,,0
136,86,64,19.0,719.8,8.7,,0
137,75,47,34.2,690.8,9.7,,0
138,78,41,28.8,743.7,3.6,,0
139,86,48,22.0,726.0,2.9,,0
140,93,55,21.7,752.6,2.7,,0
141,95,63,27.4,725.4,8.1,,0
142,91,72,22.8,656.1,8.1,,0
143,92,64,22.0,580.6,4,,0
144,94,55,29.2,484.1,2.5,,0
145,93,63,49.7,471.1,5.2,,0
146,96,60,44.8,696.9,6.1,,0
147,77,61,43.2,559.7,9.1,,0
148,89,55,45.8,676.8,5.4,,0.04
149,89,60,53.2,588.1,4.9,,0.17
150,82,57,56.0,497.9,5.2,,0.44
151,75,57,56.9,467.1,3.8,,0.18
152,84,53,50.0,690.4,5.2,,0
153,84,61,53.1,660.3,5.9,,0
154,87,60,52.7,627.3,4.7,,0.01
155,90,61,52.3,708.0,5.5,,0.02
156,93,66,52.7,631.0,5.1,,0
157,93,67,52.8,667.0,5.1,,0
158,95,71,45.8,687.3,6.5,,0
159,93,70,46.5,640.9,6.5,,0
160,88,68,27.8,759.2,10,,0
161,89,62,25.6,747.7,6.3,,0
162,90,59,39.6,749.1,5,,0
163,94,60,45.5,714.2,4.3,,0
164,95,64,45.0,692.3,4.9,,0
165,97,62,42.3,727.0,4.7,,0
166,99,64,41.4,744.6,3.8,,0
167,99,69,39.8,695.5,5.4,,0
168,94,63,53.2,669.1,7,,0.4
169,88,63,57.9,644.6,5.9,,0.19
170,88,65,57.5,562.0,5.4,,0
171,97,64,56.4,705.8,4.5,,0
172,98,66,54.6,677.0,4.5,,0
173,95,63,59.4,589.6,4.8,,0.44
174,70,64,63.3,276.8,6.3,,1.13
175,75,63,63.8,382.2,5.9,,0.81
176,82,65,63.3,496.6,3.5,,0.03
177,86,67,63.1,603.4,4.2,,0
178,92,67,62.3,669.9,3.8,,0
179,95,69,61.8,674.1,3.3,,0.02
180,94,73,59.3,545.8,6,,0
181,96,73,59.4,656.8,6.9,,0
182,94,69,59.6,549.9,5.5,,0
183,84,67,62.7,404.1,6,,0.01
184,92,71,60.5,626.6,5.3,,0
185,90,69,61.8,616.4,8.1,,0
186,93,71,53.7,684.7,8.7,,0
187,96,69,55.0,580.5,6.9,,0
188,88,65,62.3,510.9,5.1,,0.01
189,91,67,61.8,659.4,3.7,,0.25
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190,91,66,60.7,564.6,5,,0.12
191,88,66,59.6,623.4,5.5,,0
192,95,67,56.5,687.1,5.6,,0
193,100,74,54.4,707.7,5.8,,0
194,96,71,57.4,699.8,7.3,,0
195,87,68,61.1,554.9,6.7,,0
196,88,68,61.1,558.2,7.9,,0
197,89,64,60.4,574.9,6.1,,0
198,88,65,61.6,628.5,4.7,,0.37
199,89,68,60.7,650.7,4.9,,0.12
200,92,63,59.9,567.8,3.5,,0
201,93,63,55.5,640.7,5.2,,0.03
202,91,68,57.5,509.3,5.6,,0.36
203,89,62,60.8,572.1,5.8,,0.53
204,87,62,61.6,679.1,3,,0.03
205,92,67,65.0,523.9,2.6,,0.83
206,95,63,60.0,716.3,2.2,,0
207,99,65,56.8,702.8,3.3,,0
208,101,69,53.6,675.3,4,,0
209,102,70,50.8,681.0,3.6,,0
210,102,67,48.7,702.4,3.5,,0
211,102,66,48.8,709.1,3.1,,0
212,100,66,48.3,714.0,5.3,,0
213,99,71,45.5,690.6,4.6,,0
214,98,69,55.1,584.4,4.6,,0.04
215,95,70,56.3,658.8,5.1,,0.02
216,97,71,54.3,664.6,4.7,,0
217,96,69,54.4,683.2,5,,0
218,99,71,53.2,661.2,3.8,,0
219,99,74,56.3,579.4,4.8,,0
220,94,69,57.8,605.6,4.4,,0
221,93,71,61.3,565.7,4.7,,0.04
222,86,67,63.3,458.6,5,,0.12
223,92,67,59.5,602.9,5.4,,0
224,94,68,60.1,596.9,3.4,,0
225,97,67,62.8,602.9,6.3,,0.14
226,89,67,63.8,476.3,5.1,,0.02
227,95,69,61.8,620.9,3.9,,0.01
228,96,65,61.5,597.0,3.5,,0
229,97,68,56.1,614.6,5.3,,0
230,97,70,55.8,599.9,5.8,,0
231,96,68,54.3,648.1,4.1,,0
232,99,64,47.4,655.1,3.1,,0
233,101,64,51.0,626.8,5.4,,0
234,91,72,61.5,496.4,6.3,,0.01
235,86,67,57.5,513.2,7.8,,0
236,86,65,56.8,473.7,6,,0
237,90,63,57.3,586.1,5.3,,0
238,91,65,62.3,534.2,4.6,,0.13
239,85,66,63.3,368.3,6.4,,0.02
240,79,65,62.8,299.8,5.7,,0.12
241,84,66,63.7,380.4,4.2,,0.01
242,86,68,63.7,453.5,5.9,,0.02
243,93,67,57.4,599.6,4.4,,0
244,91,67,58.0,615.7,3.5,,0
245,93,64,58.5,566.3,4.8,,0
246,88,65,61.8,519.9,4.4,,0.05
247,91,62,59.4,546.5,5.3,,0.19
248,89,61,57.2,618.7,3,,0.01
249,90,60,56.3,597.7,4.2,,0.01
250,85,61,57.4,532.1,6.9,,0
251,86,60,56.7,500.2,3.5,,0
252,89,63,61.0,521.0,5.8,,0.01
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253,88,68,54.0,499.0,8.8,,0
254,87,59,38.6,615.8,4.6,,0
255,90,55,49.1,543.2,4.2,,0
256,85,70,58.3,379.1,7,,0
257,89,66,58.9,551.3,4.2,,0
258,91,62,58.6,512.9,4.2,,0
259,91,64,54.8,539.0,4.7,,0
260,92,58,48.3,585.4,4.4,,0
261,92,62,45.1,582.1,5.1,,0
262,94,59,47.3,586.3,4.4,,0
263,93,62,50.8,538.4,4.5,,0
264,92,62,54.6,478.4,3.6,,0
265,89,67,60.3,410.9,4,,0.04
266,87,60,60.2,393.7,5.8,,0.52
267,76,54,46.8,484.0,7.3,,0.02
268,80,48,41.8,567.6,6,,0
269,82,61,44.3,526.4,7,,0
270,85,51,44.4,538.5,4.3,,0
271,86,54,44.2,440.4,4.4,,0
272,84,55,42.3,527.3,5.8,,0
273,84,47,35.6,551.3,3.4,,0
274,87,45,40.6,495.4,4.7,,0.06
275,79,65,62.5,256.9,4.9,,0.04
276,82,59,50.6,416.0,6.8,,0
277,83,56,44.5,435.0,7.4,,0
278,78,59,57.3,291.8,7,,0
279,73,56,50.8,342.8,7.4,,0
280,78,48,48.8,502.5,2.4,,0
281,83,49,46.8,473.8,3.6,,0
282,85,57,48.7,412.3,7,,0
283,78,60,56.6,407.6,6.5,,0.26
284,69,50,42.7,351.9,6.5,,0.01
285,52,44,41.9,225.2,3.9,,0.05
286,66,44,42.5,432.4,3.7,,0.01
287,73,40,33.8,503.7,3.2,,0
288,76,40,35.9,451.0,5.9,,0
289,66,48,45.5,162.0,6.1,,0.02
290,76,47,47.2,470.7,4.1,,0
291,83,50,46.1,466.2,4.6,,0
292,82,54,51.5,433.0,5.6,,0
293,80,52,46.8,438.5,4.5,,0
294,78,53,39.9,465.7,4.7,,0
295,78,42,30.0,387.5,4.2,,0
296,77,47,37.8,346.0,3.5,,0
297,75,43,41.7,417.7,3,,0
298,75,43,36.4,434.7,4.1,,0
299,76,41,37.6,415.7,2.3,,0
300,77,37,29.5,389.3,2.9,,0
301,79,37,26.5,445.9,2,,0
302,76,42,34.6,301.7,3.4,,0
303,78,40,37.6,410.3,3.9,,0
304,81,43,37.1,427.6,5.3,,0
305,79,44,39.5,386.0,4.9,,0.02
306,61,46,48.8,120.5,8.3,,0.47
307,57,45,47.2,198.7,6,,0.85
308,60,40,39.4,354.9,4.1,,0
309,63,34,38.3,419.5,1.5,,0
310,67,37,39.1,383.9,5.2,,0
311,63,44,38.5,343.7,7.6,,0
312,65,40,29.5,388.7,4.1,,0
313,66,39,26.4,399.1,6.2,,0
314,69,37,34.4,317.4,4.8,,0
315,59,37,38.2,247.5,2.2,,0
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Year6.csv
316,56,33,32.0,180.3,8.3,,0
317,34,29,27.6,169.9,5.5,,0.02
318,50,33,34.3,251.3,2.4,,0
319,53,37,39.1,176.0,3.9,,0
320,67,41,42.8,258.1,3,,0
321,75,46,46.3,328.4,6,,0
322,67,53,52.3,170.4,2.6,,0.04
323,69,49,46.5,344.3,7,,0.02
324,65,43,37.8,357.3,4.9,,0
325,69,37,39.3,342.9,3.8,,0
326,69,49,38.4,304.5,8.1,,0
327,54,31,28.5,260.6,6.4,,0
328,52,24,20.0,343.8,2.9,,0
329,59,25,21.8,358.1,4.9,,0
330,54,34,23.7,295.6,5.5,,0
331,59,24,23.5,352.2,1.6,,0
332,61,25,25.3,336.3,2.8,,0
333,65,24,23.5,337.7,2.7,,0
334,62,37,16.3,285.5,6.5,,0
335,60,28,17.9,335.1,3.4,,0
336,63,20,15.8,345.4,1.3,,0
337,64,29,18.3,320.4,3.2,,0
338,63,23,20.8,282.3,2.7,,0
339,58,37,33.7,161.0,2.4,,0
340,60,46,41.7,172.9,4,,0
341,62,44,48.5,138.2,3.6,,0.28
342,56,42,37.1,282.3,7.9,,0.15
343,53,34,34.0,266.7,4.2,,0
344,38,25,27.0,145.2,6.4,,0.06
345,42,24,23.4,316.6,2.3,,0
346,48,20,24.6,334.3,2.6,,0
347,50,28,27.0,262.4,3,,0
348,60,30,31.0,311.0,2.4,,0
349,59,29,36.2,284.7,2.4,,0
350,47,41,43.1,92.6,3.7,,0.16
351,50,41,45.9,120.9,4.1,,0.5
352,46,36,37.7,161.3,0.5,,0.08
353,54,29,35.6,318.0,1.8,,0
354,58,29,35.1,279.0,3.1,,0
355,49,40,39.0,141.8,5.9,,0.12
356,44,38,37.4,101.4,3.9,,0.07
357,53,33,36.5,303.2,2.2,,0
358,56,31,36.5,241.1,3.1,,0
359,49,30,34.4,166.3,2.7,,0
360,53,28,29.6,308.6,2.5,,0
361,52,28,30.6,209.8,3.7,,0
362,54,32,34.7,220.1,3.9,,0
363,57,31,28.0,313.9,4.9,,0
364,57,22,23.5,314.3,3.2,,0
365,56,23,24.4,288.5,2.7,,0
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1,57,26,25.3,287.1,3.9,,0
2,64,31,22.9,303.8,8.9,,0
3,57,28,18.8,327.2,3.5,,0
4,63,22,22.4,325.2,3.1,,0
5,71,33,30.2,330.1,7.2,,0
6,59,30,32.0,298.6,2.8,,0
7,62,27,28.5,317.1,3.9,,0
8,56,34,23.8,321.0,8.5,,0
9,52,24,17.5,334.8,3.7,,0
10,54,22,14.6,351.1,5.6,,0
11,59,20,11.6,347.2,4,,0
12,62,19,15.5,343.7,4.2,,0
13,61,22,16.7,347.5,5.8,,0
14,67,30,14.9,258.1,6.1,,0
15,49,31,22.6,173.9,4.3,,0
16,54,25,27.4,268.8,5.4,,0
17,36,17,24.5,223.5,3,,0.27
18,36,9,18.4,380.1,5,,0.02
19,44,15,20.9,363.3,3.4,,0
20,39,25,24.1,198.8,7.6,,0
21,46,17,18.9,374.2,4.8,,0
22,48,15,17.0,373.6,3.9,,0
23,50,18,20.3,243.7,4.8,,0
24,60,28,20.0,370.8,10.2,,0
25,62,21,23.6,341.9,4,,0
26,67,29,27.0,385.6,5.5,,0
27,67,24,26.8,361.8,4.6,,0
28,68,31,24.0,217.6,6.5,,0
29,72,39,23.2,366.7,7,,0
30,72,33,30.1,374.6,6.2,,0
31,59,40,30.9,320.9,11,,0
32,63,32,31.1,404.5,4.7,,0
33,70,27,27.5,407.0,3.9,,0
34,73,26,26.3,374.6,4.8,,0
35,69,41,29.4,346.9,6,,0
36,58,34,32.3,380.3,7.2,,0
37,61,22,20.7,417.5,5.2,,0
38,64,23,16.8,420.5,4.8,,0
39,66,23,14.9,356.6,4.5,,0
40,68,34,27.1,336.0,4.7,,0
41,72,32,27.6,352.5,4.2,,0
42,73,31,29.6,428.8,4.9,,0
43,73,38,35.3,341.4,3.8,,0
44,72,40,33.7,410.2,7.5,,0
45,67,49,25.6,343.5,20.9,,0
46,63,35,18.4,399.9,6.7,,0
47,59,35,25.7,316.4,6.6,,0
48,57,26,29.2,367.0,4.6,,0
49,59,29,32.2,383.9,6.8,,0.02
50,55,30,27.0,389.2,4.9,,0
51,54,28,28.8,324.2,8.1,,0.05
52,37,25,30.2,239.2,7,,0.23
53,48,18,27.2,472.0,3.8,,0
54,57,28,26.1,422.5,6.1,,0
55,58,30,25.5,450.6,7,,0
56,64,32,28.3,355.1,7.9,,0
57,52,35,29.8,275.0,7.9,,0
58,53,28,23.5,342.7,9.6,,0
59,57,32,17.9,515.3,8.2,,0
60,63,26,19.1,425.8,4.2,,0
61,67,28,22.5,440.5,5.3,,0
62,71,34,24.6,490.6,7.2,,0
63,69,32,29.4,514.3,6.7,,0

Page 1

Revised August 2012 Page 129



Year7.csv
64,70,32,25.1,502.8,2.9,,0
65,75,30,22.2,531.0,5.2,,0
66,76,34,25.7,469.8,4.6,,0
67,72,40,28.7,488.3,8,,0
68,70,46,30.5,512.0,8.2,,0
69,58,39,39.3,217.3,5.4,,0.34
70,59,35,39.3,403.5,3.7,,0
71,72,35,34.9,563.6,3.5,,0
72,79,39,29.4,545.9,6.4,,0
73,74,47,22.9,488.0,7.7,,0
74,78,39,17.2,519.6,11.2,,0
75,58,38,31.1,265.1,11.9,,0.03
76,62,38,30.6,397.1,16.1,,0.06
77,69,45,29.5,556.4,9.4,,0
78,71,43,26.2,494.9,11,,0
79,72,43,23.6,589.6,10.7,,0
80,72,37,23.0,601.1,10,,0
81,69,40,22.3,537.0,17.7,,0
82,62,39,19.8,598.8,15.4,,0
83,62,41,22.4,570.3,8.3,,0
84,66,34,28.9,505.7,8.3,,0
85,58,32,29.3,441.1,5.9,,0
86,69,42,17.8,609.0,12.2,,0
87,62,36,19.5,568.0,8.5,,0
88,41,24,20.2,327.4,10.4,,0.06
89,53,16,16.2,628.6,4.2,,0
90,67,22,13.1,620.8,4.3,,0
91,79,28,16.0,546.7,5.3,,0
92,59,38,24.8,645.0,10.4,,0
93,70,30,21.3,641.0,7,,0
94,66,43,28.3,409.6,6.8,,0
95,66,42,32.3,619.0,6.5,,0
96,60,35,34.5,426.9,7.6,,0
97,65,37,23.5,658.5,4,,0
98,69,30,25.2,650.1,4.5,,0
99,77,36,22.4,664.3,7.2,,0
100,82,44,26.1,665.3,9.1,,0
101,83,47,24.8,661.8,11.2,,0
102,80,52,26.3,557.0,14.2,,0
103,70,42,13.5,683.0,7.7,,0
104,74,36,17.7,674.6,4.8,,0
105,86,36,15.8,670.4,3.7,,0
106,89,42,19.4,641.9,5.4,,0
107,91,43,25.0,669.6,5.2,,0
108,90,46,23.2,617.4,7.9,,0
109,77,58,31.6,486.4,8.7,,0
110,79,53,32.0,575.5,7.9,,0
111,63,48,32.7,309.5,13.1,,0.03
112,64,47,38.1,372.0,5.7,,0.02
113,76,49,42.0,559.8,5.5,,0
114,76,46,47.0,478.5,7.5,,0.21
115,76,46,45.6,572.3,7.4,,0
116,80,49,45.4,647.3,7.7,,0
117,80,53,46.7,460.4,10.1,,0.01
118,76,48,47.2,445.1,8.9,,0
119,80,55,48.1,549.1,6.5,,0.02
120,82,59,49.2,517.2,9.8,,0.03
121,81,46,39.4,687.1,10.2,,0
122,79,53,35.5,680.1,12.8,,0
123,80,52,29.6,710.2,9.6,,0
124,82,44,34.3,669.2,6.6,,0
125,84,49,41.8,676.9,7.9,,0
126,76,53,47.0,467.9,9.5,,0
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127,78,53,43.8,572.4,8.1,,0.02
128,80,47,37.8,623.7,7.4,,0
129,83,51,37.8,628.5,4.4,,0
130,85,56,41.9,636.8,7.2,,0
131,86,53,43.1,623.3,6.9,,0
132,87,58,43.8,586.6,7.5,,0
133,87,59,43.0,598.2,6,,0.01
134,89,51,41.5,629.9,7.3,,0
135,88,54,49.0,657.1,8.9,,0
136,90,58,42.5,677.0,5.4,,0
137,90,58,38.1,587.8,8,,0
138,84,63,43.6,409.1,11.4,,0
139,81,59,45.9,381.9,11.9,,0
140,81,58,41.0,650.1,8.8,,0
141,85,51,39.2,694.0,6.1,,0
142,89,55,46.9,546.8,9.6,,0
143,82,58,56.2,575.2,6.9,,0.16
144,85,51,38.8,699.5,6.6,,0
145,83,49,25.0,449.8,7.6,,0
146,86,65,27.7,682.8,11.3,,0
147,82,51,25.7,734.3,7.4,,0
148,79,52,22.8,746.9,10,,0
149,83,45,24.0,699.4,7.8,,0
150,89,46,38.4,634.0,8.9,,0.05
151,86,50,47.5,705.8,7,,0
152,94,58,39.8,732.3,8.1,,0
153,97,59,29.0,719.1,9,,0
154,88,60,47.8,636.6,9.9,,0
155,81,62,46.8,699.7,10.1,,0
156,77,55,53.0,411.5,9.3,,0
157,86,58,54.9,510.0,8.1,,0
158,81,60,59.1,538.0,6.7,,0.08
159,84,60,58.7,644.2,5.8,,0.52
160,87,59,56.1,682.4,5,,0.13
161,93,62,57.3,607.7,5.7,,0.76
162,89,60,55.1,558.7,6.7,,0.03
163,93,61,54.3,681.3,4.8,,0
164,97,65,49.9,724.7,7,,0
165,96,67,48.2,695.0,5.6,,0
166,98,65,50.8,715.9,6.1,,0.22
167,100,65,50.5,744.8,6.2,,0
168,101,60,38.3,751.4,6.7,,0
169,100,65,29.9,713.6,8,,0
170,98,67,27.1,702.7,8.5,,0
171,97,65,21.7,677.2,9.1,,0
172,97,68,23.3,740.0,8.6,,0
173,97,59,35.5,754.9,7.4,,0
174,102,66,36.1,754.9,6.9,,0
175,104,66,35.3,677.0,7.6,,0
176,98,69,53.7,662.5,8.2,,0.05
177,91,65,59.2,525.4,8.1,,0.06
178,87,63,60.7,641.1,5.6,,0.39
179,95,67,54.5,652.4,7,,0
180,97,64,47.0,729.6,6.5,,0
181,97,62,48.7,745.7,5.8,,0
182,100,72,49.0,642.8,5.9,,0
183,103,67,42.6,748.2,6.6,,0
184,103,62,38.3,721.6,6.8,,0
185,103,62,35.7,737.6,9.3,,0
186,101,71,30.4,727.7,7.9,,0
187,100,66,27.2,729.7,9.6,,0
188,100,66,29.5,722.1,8.5,,0
189,101,65,33.7,756.8,8.8,,0
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190,100,64,45.0,692.0,8.3,,0
191,97,71,49.9,659.4,8,,0
192,100,74,45.7,644.0,8.2,,0
193,102,71,48.2,707.5,7,,0
194,92,70,57.8,712.4,10.4,,0
195,93,67,59.5,656.0,8.4,,0.05
196,92,60,56.9,570.3,8,,0
197,86,69,57.4,422.6,9.1,,0.03
198,91,65,53.1,703.9,12,,0.16
199,91,68,50.0,697.2,8.1,,0
200,95,68,60.3,638.0,9.3,,0
201,87,71,63.7,456.6,8.2,,0
202,94,71,58.5,590.3,9.2,,0
203,97,69,56.3,666.6,7.2,,0
204,99,69,59.5,606.5,6.1,,0.01
205,93,67,58.6,640.1,8.8,,0
206,92,69,55.6,635.1,10.4,,0
207,89,64,52.3,563.2,8.5,,0
208,89,65,59.4,584.4,9.1,,0
209,91,70,63.3,582.2,7.5,,0.38
210,91,68,65.2,636.7,7.8,,0.01
211,93,68,60.3,674.6,6.8,,0
212,95,70,58.5,660.6,5.8,,0
213,99,69,59.0,605.9,6.8,,0
214,98,68,58.4,650.7,5.8,,0
215,99,69,58.7,627.2,6.9,,0
216,96,66,58.9,612.5,8.8,,0.06
217,96,69,61.3,563.2,6.4,,0.05
218,100,69,58.5,657.5,5.9,,0
219,99,70,60.8,608.8,8.3,,0
220,97,70,62.2,630.5,7.8,,0.16
221,90,70,63.8,506.9,7.6,,0.02
222,83,66,66.3,409.6,5.8,,0.86
223,88,71,61.7,561.8,10.3,,0
224,89,70,60.7,634.1,7.9,,0
225,93,66,57.0,611.3,6.4,,0
226,95,69,51.4,685.6,5.7,,0
227,93,68,51.8,637.1,7.6,,0
228,94,69,50.0,628.0,6.9,,0
229,99,62,44.5,624.6,5.6,,0
230,100,67,48.9,643.5,6.5,,0
231,99,68,60.0,522.9,7.1,,0.02
232,96,62,56.0,611.6,5.4,,0
233,95,66,54.3,632.3,7.1,,0
234,94,65,56.9,411.8,6.1,,0.01
235,88,65,60.7,518.6,8.4,,0.15
236,74,65,66.2,266.7,6,,0.73
237,80,65,63.2,395.5,6.7,,0
238,86,63,56.3,579.1,6.5,,0
239,86,60,56.4,621.3,6.1,,0.04
240,82,64,57.7,572.4,8.1,,0
241,87,60,59.0,581.9,6.1,,0.12
242,91,61,54.2,624.2,6.8,,0
243,86,57,51.9,610.0,6.2,,0
244,85,58,51.4,614.6,7.9,,0
245,86,55,46.8,579.9,6.8,,0
246,89,57,47.9,557.6,4.6,,0
247,84,65,59.8,338.8,6.9,,0.28
248,85,65,62.1,508.4,7.1,,0.01
249,88,59,57.9,607.7,4.1,,0
250,91,62,54.0,608.0,4.7,,0
251,89,60,56.7,558.2,7,,0
252,93,62,55.4,572.4,4.6,,0
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253,93,62,48.8,614.2,5.1,,0
254,92,58,43.6,464.6,4.9,,0
255,93,62,45.0,597.6,8,,0
256,91,65,54.9,482.5,8.5,,0.08
257,73,62,62.1,268.5,8.3,,0.46
258,82,59,46.8,607.0,8,,0
259,86,58,47.7,468.8,6.2,,0
260,83,57,50.2,294.1,6.7,,0
261,73,56,56.2,304.4,5.4,,0
262,84,50,52.2,588.5,4.3,,0
263,88,54,48.5,549.5,5.2,,0
264,80,59,52.3,405.4,9.7,,0
265,81,60,52.7,514.3,9.5,,0
266,82,55,49.9,556.4,4.8,,0
267,86,52,50.2,567.4,4.6,,0
268,83,60,56.2,466.4,7.4,,0.05
269,85,57,53.2,507.5,7.7,,0
270,89,62,49.0,518.1,8.5,,0
271,91,54,51.3,525.0,5.5,,0.01
272,81,60,56.0,458.5,7.8,,0
273,81,52,47.8,518.9,5.1,,0
274,82,48,41.7,541.3,4.6,,0
275,85,48,36.8,450.5,9.3,,0
276,80,54,39.7,348.8,6.4,,0
277,83,45,38.5,537.8,4,,0
278,91,46,34.7,526.7,4.6,,0
279,86,53,38.0,528.5,5.1,,0
280,89,53,36.8,519.7,5.8,,0
281,89,50,35.6,505.5,6.1,,0
282,88,52,36.7,447.9,4.1,,0
283,90,57,43.4,460.2,5.4,,0
284,88,57,48.5,433.5,5.8,,0
285,85,53,42.9,469.0,4.3,,0
286,88,59,40.7,426.4,7.8,,0
287,81,57,48.9,355.4,7.5,,0
288,77,54,51.0,437.2,8,,0.01
289,81,52,43.1,431.7,4.9,,0
290,72,55,51.9,209.5,5.1,,0.12
291,79,50,51.7,421.4,4.5,,0
292,80,49,42.9,483.0,5.4,,0
293,70,49,43.8,450.8,8.4,,0
294,74,48,50.4,351.6,6.5,,0
295,77,53,50.6,370.5,6.1,,0
296,72,56,52.5,264.0,5.7,,0.02
297,80,47,48.9,380.9,4,,0
298,83,49,45.0,393.2,6.3,,0
299,83,51,40.5,415.4,6.8,,0
300,83,48,38.8,317.2,5.1,,0
301,84,55,45.1,399.1,4.6,,0
302,82,54,45.5,206.3,4.2,,0
303,82,53,45.8,372.0,6.8,,0
304,79,55,48.0,187.9,6.2,,0
305,75,57,55.2,254.2,8.1,,0.12
306,76,49,52.3,404.7,5.1,,0
307,78,50,47.5,350.8,5.7,,0
308,81,50,44.6,347.3,8.4,,0
309,73,56,49.0,192.0,9.7,,0.04
310,75,55,48.7,385.5,6.4,,0.13
311,68,48,36.5,372.1,8.2,,0
312,67,40,35.6,364.2,9.7,,0
313,64,38,31.5,404.2,5.8,,0
314,62,30,29.4,389.3,6.4,,0
315,66,29,29.2,397.6,5,,0
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316,67,38,30.5,391.1,7,,0
317,70,30,28.1,374.1,6.5,,0
318,74,49,28.9,338.8,13.6,,0
319,57,39,26.2,318.8,12.9,,0
320,55,25,20.0,329.2,6.3,,0
321,62,32,19.5,327.1,8.3,,0
322,60,32,22.8,351.7,8.5,,0
323,62,20,12.6,379.9,5.6,,0
324,67,22,7.9,374.4,6.4,,0
325,72,30,21.0,362.8,8,,0
326,69,38,20.9,366.2,5.8,,0
327,72,31,20.5,273.0,3.8,,0
328,69,42,22.5,349.8,6.5,,0
329,68,27,22.4,362.1,6,,0
330,60,29,18.4,353.1,6.8,,0
331,52,22,21.2,345.6,3.6,,0
332,58,20,18.2,314.8,4.9,,0
333,60,26,18.3,333.4,6.9,,0
334,58,30,17.1,339.4,6,,0
335,58,27,15.5,344.9,5.8,,0
336,65,24,17.0,321.4,5.7,,0
337,70,29,20.5,332.4,4.6,,0
338,71,30,23.1,299.6,4.7,,0
339,73,44,27.8,271.0,10.6,,0
340,65,32,29.6,327.6,4.9,,0
341,70,28,24.8,335.6,5.7,,0
342,64,35,19.6,329.9,6.6,,0
343,67,25,14.3,328.7,5.7,,0
344,69,29,18.2,331.1,6.2,,0
345,76,33,24.0,326.8,8,,0
346,66,37,28.1,278.0,7.5,,0
347,46,27,29.2,142.9,6.4,,1.46
348,34,8,22.1,248.9,4,,0.82
349,27,6,10.6,254.8,5.4,,0
350,30,7,14.0,317.2,9.7,,0
351,40,17,23.7,320.0,8.1,,0
352,43,31,32.3,233.7,6.3,,0.27
353,54,34,35.6,212.6,9.9,,0
354,55,34,37.0,190.7,4.2,,0
355,56,29,32.9,318.3,4.9,,0
356,61,29,31.8,316.7,5.2,,0
357,70,36,28.3,328.0,12.9,,0
358,60,33,32.0,321.2,5,,0
359,38,22,25.5,149.3,8.9,,0.2
360,30,15,19.1,275.1,4,,0.12
361,36,14,19.9,327.7,7.1,,0
362,45,14,21.3,319.5,5.8,,0
363,52,20,22.7,264.9,6.2,,0
364,64,31,29.3,311.2,7.6,,0
365,50,25,20.5,276.2,9.7,,0
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1,46,31,23.7,175.2,8.2,,0
2,48,25,21.2,305.0,4.7,,0
3,55,22,25.4,314.6,3.9,,0
4,62,34,28.3,258.8,4.9,,0
5,58,30,31.8,175.4,4.8,,0
6,60,42,37.9,236.7,10.6,,0.02
7,55,32,25.5,283.1,5.2,,0
8,60,26,22.2,279.9,8.4,,0
9,55,27,21.8,332.7,6.4,,0
10,59,25,22.8,318.0,4.5,,0
11,59,28,24.3,204.8,4.9,,0
12,64,33,23.2,341.9,7.6,,0
13,60,26,19.4,310.9,6.6,,0
14,61,26,17.8,359.7,6.1,,0
15,63,19,17.0,322.0,5.5,,0
16,64,39,25.5,197.7,10.4,,0
17,60,32,28.5,251.7,7.1,,0
18,55,37,30.1,246.9,14.1,,0.23
19,43,30,26.2,159.6,11,,0
20,42,29,18.8,312.8,5.4,,0
21,45,19,20.7,228.9,7.6,,0
22,46,26,18.3,263.1,11,,0
23,55,16,18.3,365.9,6.1,,0
24,52,24,16.0,365.9,7.4,,0
25,52,19,10.4,376.2,5.7,,0
26,59,20,12.7,375.8,6.5,,0
27,62,25,16.8,293.4,6.7,,0
28,65,33,20.1,263.6,5.7,,0
29,69,27,24.1,279.0,6.1,,0
30,64,39,30.1,192.8,6.7,,0
31,67,37,32.9,315.9,6.5,,0
32,66,36,32.5,275.5,6.9,,0
33,71,44,37.3,350.4,7.4,,0
34,75,52,38.2,373.9,11.4,,0
35,54,34,31.5,150.0,10.4,,0.02
36,37,30,29.2,210.1,8.2,,0.53
37,40,31,28.5,138.6,6.6,,0
38,52,31,32.4,313.0,3.5,,0
39,61,25,31.8,382.9,3.7,,0
40,64,34,29.5,381.1,6.5,,0
41,67,30,26.7,441.6,7,,0
42,54,25,23.1,405.3,5.1,,0
43,64,22,23.1,391.2,3.4,,0
44,72,23,20.5,413.0,5.7,,0
45,61,35,10.9,410.9,10.3,,0
46,63,25,13.2,440.7,6,,0
47,71,29,16.4,412.8,8.2,,0
48,63,38,23.4,352.5,8.1,,0
49,57,38,30.5,435.8,6.7,,0
50,45,28,32.8,180.7,9.4,,0.15
51,58,22,27.4,456.5,4.3,,0
52,66,26,24.3,485.2,3.8,,0
53,70,28,20.7,369.5,7.2,,0
54,68,40,22.2,446.8,5.8,,0
55,74,38,25.0,382.4,3.5,,0
56,71,36,28.0,237.7,5.8,,0
57,75,42,33.1,399.5,6.7,,0
58,73,42,39.3,459.3,5.2,,0
59,78,36,34.8,485.4,5.8,,0
60,78,40,28.6,478.8,6,,0
61,74,44,26.3,456.2,7.3,,0
62,64,47,26.8,405.3,10.7,,0
63,52,37,33.3,262.9,5.5,,0.1
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64,64,33,33.1,509.2,7.5,,0
65,69,34,30.6,499.2,6,,0
66,75,34,27.5,502.3,4.8,,0
67,73,47,27.7,516.9,13.1,,0
68,59,31,4.8,481.4,10.4,,0
69,69,22,7.0,542.1,7.1,,0
70,76,42,11.0,532.8,17.1,,0
71,59,44,4.5,538.5,15.8,,0
72,60,36,4.2,551.5,8.1,,0
73,59,30,3.0,573.1,9,,0
74,61,24,8.7,550.7,4.7,,0
75,71,28,13.2,515.9,9.7,,0
76,72,48,11.5,564.3,13.2,,0
77,60,34,15.5,542.2,9.3,,0
78,55,28,14.4,573.1,5.8,,0
79,66,22,8.1,585.0,4.8,,0
80,75,23,0.9,592.1,4.9,,0
81,80,28,�0.9,595.7,5.1,,0
82,79,36,7.3,587.9,8,,0
83,80,39,15.8,587.9,7.3,,0
84,87,41,14.5,593.8,10.6,,0
85,82,45,11.3,602.5,7.6,,0
86,81,39,19.0,598.3,9.3,,0
87,86,47,26.5,388.8,9.3,,0
88,82,61,17.1,601.7,15.1,,0
89,66,38,2.1,636.4,9.5,,0
90,79,30,10.4,611.4,10.1,,0
91,62,42,13.9,460.5,12.7,,0
92,61,28,22.3,618.4,8.4,,0
93,75,44,15.9,638.5,8.7,,0
94,79,35,11.6,632.4,6.1,,0
95,82,36,10.8,629.0,7.7,,0
96,82,51,11.5,476.9,6.5,,0
97,80,48,22.5,514.9,8.2,,0
98,81,48,30.9,563.5,5.9,,0
99,86,55,36.1,611.7,9.4,,0
100,75,50,31.6,643.2,10.5,,0
101,67,40,23.0,654.4,6.9,,0
102,76,35,19.0,656.5,4.3,,0
103,86,39,14.4,636.9,4.9,,0
104,84,46,16.5,443.0,6,,0
105,74,55,39.2,590.0,10.2,,0
106,82,44,35.7,620.7,6.7,,0
107,69,54,39.7,530.5,10.1,,0.01
108,65,44,35.4,570.6,12.3,,0.08
109,72,45,35.9,661.9,8.7,,0
110,78,49,33.2,670.1,8,,0
111,82,46,27.7,672.5,8.6,,0
112,84,54,26.5,591.3,13,,0
113,72,41,27.5,602.1,11.5,,0
114,74,38,26.5,689.2,5.3,,0
115,71,44,22.3,704.7,14.8,,0
116,78,37,22.1,693.5,7.1,,0
117,85,40,16.8,697.0,5.6,,0
118,85,47,25.8,580.7,5.3,,0
119,81,50,39.2,368.0,9,,0.14
120,78,49,43.7,652.7,10.7,,0
121,85,47,38.2,701.8,6.8,,0
122,86,52,26.2,703.3,19.6,,0
123,71,45,14.8,733.4,11.3,,0
124,81,35,17.4,722.5,5.4,,0
125,87,45,34.4,681.6,9.4,,0
126,90,54,37.8,655.7,7.3,,0
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127,85,64,27.4,707.4,14,,0
128,82,45,18.5,678.9,13.2,,0
129,80,52,19.8,737.8,10.2,,0
130,86,41,19.9,728.4,5.6,,0
131,93,42,22.3,724.0,5.8,,0
132,81,57,41.4,705.9,10,,0
133,85,49,43.4,727.8,5.9,,0
134,92,50,35.1,728.7,4.2,,0
135,97,53,32.2,684.9,3.8,,0
136,98,57,32.1,743.7,4.8,,0
137,97,57,42.1,671.2,8.8,,0
138,94,64,48.8,531.7,8,,0.14
139,83,56,41.3,519.7,7.7,,0
140,83,62,40.2,479.1,9.8,,0
141,82,53,32.5,605.1,9,,0
142,82,48,33.0,716.2,6.2,,0
143,85,50,31.9,730.1,6.5,,0
144,91,53,30.1,724.6,7.1,,0
145,91,59,38.4,667.6,6.5,,0
146,93,58,46.0,635.0,6.1,,0
147,92,56,48.8,690.9,5.8,,0
148,95,57,45.6,700.5,7.7,,0.01
149,92,61,32.6,726.3,7.5,,0
150,91,61,27.4,702.3,10.7,,0
151,84,57,33.3,719.5,10.8,,0
152,79,56,24.9,744.7,7.6,,0
153,87,46,22.2,738.2,5,,0
154,96,51,28.4,731.8,6.9,,0
155,90,61,43.3,698.5,8.7,,0
156,90,58,41.8,722.4,7.7,,0
157,94,63,42.0,601.2,8.1,,0.01
158,95,63,40.5,703.0,7.1,,0
159,95,62,29.5,713.5,8.2,,0
160,94,65,23.4,729.9,8,,0
161,101,59,26.8,707.7,5.7,,0
162,95,67,54.3,594.9,14.1,,0.01
163,96,65,51.3,687.5,9.9,,0.01
164,94,59,50.8,687.7,8.3,,0
165,94,62,41.1,709.8,6.4,,0
166,95,68,52.3,647.3,9.9,,0
167,90,59,52.5,626.4,7.8,,0
168,93,62,48.3,719.7,7,,0
169,97,65,50.5,670.2,6.6,,0
170,96,68,47.8,679.7,10,,0
171,96,68,43.6,728.2,8.9,,0
172,96,69,42.5,747.2,9.5,,0
173,97,62,45.2,703.2,6.6,,0
174,99,67,44.8,659.4,5.1,,0
175,99,67,44.4,601.6,5.3,,0
176,95,72,50.7,384.0,6.8,,0
177,94,65,55.0,548.0,6.6,,0
178,88,64,60.1,495.6,6,,0
179,90,65,58.9,471.8,7.6,,0
180,93,61,56.9,679.1,5.8,,0
181,97,72,52.1,662.4,8.3,,0
182,98,71,51.5,707.5,7.3,,0
183,93,66,60.5,539.9,8.7,,1.27
184,90,66,63.1,680.6,6,,0.01
185,94,68,59.5,704.7,4.8,,0
186,95,73,60.7,662.2,6.4,,0
187,96,69,65.8,561.4,7.6,,0.56
188,91,68,66.3,460.9,8.1,,0.01
189,93,68,64.5,632.0,5.8,,0.14
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190,90,67,63.6,652.8,6.6,,0.04
191,91,67,62.9,610.0,6.3,,0.82
192,81,63,64.9,436.0,6.2,,0.01
193,91,66,60.9,708.1,6.5,,0.01
194,98,69,55.5,680.0,5.4,,0
195,99,66,54.8,687.9,6.5,,0
196,96,75,58.4,473.6,8.7,,0
197,94,70,59.4,607.0,5.9,,0.04
198,96,70,61.6,686.2,5.8,,0.07
199,98,71,59.9,593.9,7.7,,0
200,93,69,57.8,665.1,5.8,,0
201,95,67,59.5,673.1,8.5,,0
202,84,70,61.4,461.5,10,,0
203,87,65,54.5,597.2,7.5,,0
204,93,57,48.9,701.2,5,,0
205,97,61,48.6,670.9,6.1,,0
206,100,66,49.2,686.5,8.3,,0
207,100,68,55.9,644.0,6.9,,0
208,97,63,55.5,637.3,5.5,,0
209,95,66,53.5,582.5,5.3,,0
210,94,66,60.1,440.0,6.2,,0.33
211,92,70,64.4,476.4,5.3,,0.04
212,90,63,59.0,629.9,5.8,,0
213,92,66,59.6,644.5,5.7,,0
214,91,67,60.8,599.2,7.7,,0.08
215,88,68,65.3,312.3,6.7,,0.76
216,93,68,64.0,620.5,7.3,,0
217,89,69,66.1,522.5,6.3,,0
218,77,66,66.3,199.0,5.5,,0.2
219,87,64,63.8,594.7,4.8,,0.26
220,85,67,66.6,383.4,4.8,,0
221,85,66,65.8,393.6,5.8,,0.26
222,83,67,65.3,400.6,6,,0.06
223,90,67,65.7,462.6,6.5,,0.06
224,92,68,65.0,588.2,5.1,,0.32
225,93,67,65.6,635.0,4.5,,0
226,95,68,65.7,530.9,3.9,,0
227,94,67,63.3,565.8,4.9,,0
228,89,67,64.5,479.6,5.9,,0.17
229,87,66,65.9,559.7,7,,0.06
230,86,67,66.3,492.2,7.1,,0.27
231,90,66,61.7,633.2,5.6,,0
232,93,68,62.7,590.5,6.8,,0
233,92,67,62.8,627.9,6.6,,0
234,94,67,65.0,558.2,5.3,,0
235,94,68,65.3,581.1,6.4,,0.18
236,93,70,62.3,554.7,7.7,,0
237,95,66,57.8,616.8,5.3,,0
238,96,69,61.6,579.5,4.9,,0
239,91,69,65.8,444.7,6.7,,0.06
240,94,66,64.3,588.3,6.9,,0.06
241,73,65,60.6,148.1,8.3,,0
242,66,60,61.6,91.6,6.7,,0.64
243,80,62,63.5,404.6,5.6,,0.02
244,89,62,63.2,581.3,4.9,,0
245,89,65,62.1,589.2,5.1,,0.02
246,83,64,62.1,456.6,8.7,,0
247,78,64,59.9,256.7,7.8,,0.44
248,79,57,49.7,559.9,8.2,,0
249,78,54,48.8,390.8,6.4,,0
250,84,52,49.0,577.4,4.8,,0
251,89,53,48.4,583.2,4.3,,0
252,96,54,49.8,571.6,3.8,,0
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253,94,57,47.7,563.2,5.5,,0
254,92,63,38.5,575.6,6.4,,0
255,91,56,49.0,439.4,7.1,,0.02
256,89,64,61.3,453.0,5.7,,0.31
257,88,62,59.9,541.0,5.7,,0
258,89,59,54.8,538.9,6.3,,0
259,91,56,49.2,566.3,5.7,,0
260,92,57,45.9,564.9,6.7,,0
261,89,60,57.7,499.5,7,,0
262,92,59,49.8,542.2,6.8,,0
263,90,54,38.2,561.5,6.3,,0
264,87,63,55.4,290.9,5.8,,0.04
265,86,60,63.5,465.7,5,,0.61
266,86,62,62.6,478.1,7,,0.08
267,82,56,44.9,565.6,5.9,,0
268,86,50,47.5,549.6,5.2,,0
269,90,52,48.8,531.9,4.4,,0
270,91,55,50.2,528.3,4.3,,0
271,93,57,46.3,515.8,6.6,,0
272,90,54,39.4,540.4,7.5,,0
273,77,53,38.5,506.3,5.4,,0
274,80,46,40.1,515.0,5.6,,0
275,88,48,40.4,518.0,4.9,,0
276,83,56,43.8,510.2,5.7,,0
277,83,49,43.6,503.6,6.1,,0
278,84,49,41.5,503.8,6.2,,0
279,82,53,40.0,503.7,6.2,,0
280,84,47,36.5,496.7,3.8,,0
281,84,49,43.3,483.8,6.9,,0
282,85,54,46.9,459.9,5.5,,0
283,79,56,44.9,443.9,9.4,,0
284,66,51,53.9,95.9,7.3,,0.39
285,73,51,47.9,335.1,8,,0
286,77,51,48.1,468.9,6.4,,0
287,82,50,48.0,453.4,4.3,,0
288,84,54,50.2,429.1,5.8,,0.14
289,78,57,56.6,430.5,6.3,,0
290,86,52,52.9,447.7,5.5,,0
291,88,56,50.3,431.3,4.7,,0
292,89,54,47.0,415.7,4.1,,0
293,88,54,47.2,349.9,4.6,,0
294,85,56,50.3,363.4,4.4,,0.04
295,80,58,53.4,344.9,8.6,,0.02
296,79,51,52.4,335.2,6.3,,0
297,82,51,41.9,434.0,6.3,,0
298,83,44,40.1,420.9,5.4,,0
299,85,46,39.3,429.0,5.9,,0
300,84,47,40.3,406.0,5.7,,0
301,85,51,39.9,413.6,7,,0
302,78,52,41.7,280.5,5.4,,0
303,80,44,42.7,391.3,3.5,,0
304,77,47,43.6,228.6,4.4,,0
305,82,52,36.5,406.2,8.6,,0
306,79,39,38.5,385.6,4.8,,0
307,79,52,31.7,324.3,10,,0
308,81,55,33.8,403.0,11.7,,0
309,86,61,36.0,409.8,13.3,,0
310,77,45,25.1,389.3,8.4,,0
311,83,37,27.8,362.5,7.4,,0
312,81,55,38.4,378.9,8.1,,0
313,82,45,41.1,304.3,5.3,,0
314,76,53,37.4,379.9,13.3,,0
315,78,40,29.8,368.2,5.9,,0
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316,75,46,30.7,309.2,10.1,,0
317,72,49,31.6,370.2,6.9,,0
318,77,38,30.2,385.8,6,,0
319,79,44,30.3,348.1,9.2,,0
320,66,43,21.1,347.0,15,,0
321,60,30,17.7,366.2,5.6,,0
322,68,25,14.4,304.0,6.8,,0
323,70,39,16.6,348.4,14.3,,0
324,55,29,20.8,357.7,11.2,,0
325,57,22,15.8,262.6,5,,0
326,63,26,15.9,353.6,6.6,,0
327,63,22,11.8,354.5,4.4,,0
328,67,22,12.5,344.5,5.7,,0
329,72,41,18.0,335.0,10.7,,0
330,63,45,30.8,212.4,17.9,,0.05
331,51,40,33.9,91.6,17.2,,0.19
332,54,29,20.3,341.1,6.3,,0
333,56,23,18.2,329.5,5.7,,0
334,59,28,18.2,344.5,7.8,,0
335,59,27,13.3,338.2,8.2,,0
336,62,27,18.0,284.6,7.3,,0
337,64,31,19.5,262.4,7.7,,0
338,68,33,20.4,338.1,7.8,,0
339,62,37,26.4,321.5,9.1,,0
340,59,36,35.0,186.3,7.1,,0
341,64,33,34.4,307.3,5.8,,0
342,53,33,31.6,150.2,7.4,,0
343,42,31,25.5,170.1,11.4,,0.06
344,38,30,29.7,156.3,6.8,,0.18
345,44,34,36.1,129.1,4.6,,0.16
346,52,29,35.5,307.0,4.2,,0
347,56,26,31.8,303.3,4.3,,0
348,59,25,31.6,303.5,3.8,,0
349,66,31,30.6,307.6,7.4,,0
350,52,31,28.7,239.5,7.9,,0
351,52,23,27.5,274.7,4.9,,0
352,61,33,28.5,271.6,5.9,,0
353,62,33,30.2,244.3,4.5,,0
354,56,42,28.8,287.6,11.8,,0.04
355,56,29,24.2,305.1,5.6,,0
356,63,26,23.2,306.8,4.8,,0
357,58,32,25.0,313.3,6.9,,0
358,61,32,19.0,317.7,13.2,,0
359,57,24,14.7,303.3,4.6,,0
360,67,26,17.5,239.0,6,,0
361,60,38,21.8,268.6,13.6,,0
362,43,20,13.6,289.5,10.6,,0
363,52,15,3.9,322.3,4.6,,0
364,54,18,6.9,320.5,8.3,,0
365,48,21,4.8,323.1,7.7,,0
366,54,18,5.5,320.4,5.4,,0
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1,62,23,13.0,285.1,7.3,,0
2,57,39,21.3,106.5,5.2,,0
3,60,38,27.9,132.2,5.9,,0
4,70,41,32.7,168.5,11.3,,0.01
5,60,43,31.6,325.9,13.2,,0
6,61,29,26.8,244.7,11.9,,0
7,50,27,16.8,305.5,10.2,,0
8,45,24,3.4,301.2,9.3,,0
9,48,11,1.2,336.9,4.9,,0
10,57,13,5.0,333.4,5.2,,0
11,68,23,13.2,329.6,9.2,,0
12,45,34,15.2,303.7,14.1,,0
13,38,18,9.7,130.8,7,,0
14,51,11,11.7,346.7,7.1,,0
15,59,17,9.2,329.4,5.4,,0
16,60,28,8.4,339.6,8.9,,0
17,60,23,8.2,336.7,5.7,,0
18,68,32,10.6,339.4,8,,0
19,66,32,13.4,329.9,7.1,,0
20,54,32,21.7,350.1,10,,0
21,57,21,21.8,330.1,6.2,,0
22,62,37,28.7,283.1,5.2,,0
23,67,31,27.9,338.6,7.6,,0
24,67,37,26.5,336.3,7.8,,0
25,63,29,23.2,352.1,6,,0
26,58,36,30.5,379.4,10.7,,0
27,55,39,33.5,243.1,9.2,,0.1
28,53,33,30.3,330.6,9.6,,0
29,58,28,28.9,375.9,7.8,,0
30,62,30,24.9,369.3,6.7,,0
31,68,30,28.9,353.5,6.6,,0
32,64,47,39.5,195.5,8.2,,0.05
33,63,45,39.9,324.4,9.8,,0
34,68,38,32.5,398.0,8.3,,0
35,71,31,24.4,394.4,11.2,,0
36,73,50,28.9,394.0,15,,0
37,60,23,8.5,167.8,10.8,,0
38,44,21,8.3,373.9,9,,0
39,53,24,13.5,299.1,9.5,,0
40,56,28,13.0,390.4,6.3,,0
41,65,31,21.3,372.6,4.9,,0
42,74,31,28.1,409.1,5,,0
43,72,42,26.5,415.8,10.1,,0
44,62,39,13.7,436.0,9.5,,0
45,57,41,31.8,141.6,8.6,,0
46,61,41,32.3,269.7,5.4,,0
47,48,42,40.2,66.2,7.5,,0.67
48,54,43,43.0,203.4,4.7,,0
49,51,38,40.5,132.6,5.9,,0
50,71,33,35.5,376.4,11,,0
51,65,50,25.4,367.8,16.4,,0
52,60,35,21.2,477.3,7.2,,0
53,67,29,21.1,478.0,4.9,,0
54,72,32,22.9,483.3,4.1,,0
55,78,35,23.8,398.4,3.9,,0
56,82,37,25.7,451.5,3.7,,0
57,82,39,26.1,481.8,8.5,,0
58,77,56,29.5,480.6,12.1,,0
59,68,56,27.3,216.6,9.5,,0
60,74,46,32.8,423.9,8.9,,0
61,70,50,27.0,287.6,13.8,,0
62,69,49,28.7,461.8,22.8,,0
63,49,25,22.4,280.1,9.3,,0
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64,50,22,17.3,494.2,5.8,,0
65,61,24,14.3,516.4,5.6,,0
66,71,31,14.0,513.2,3.5,,0
67,80,34,17.8,522.6,3.3,,0
68,85,38,21.5,498.4,4.9,,0
69,87,42,24.8,530.1,4.1,,0
70,89,40,22.6,528.2,5.2,,0
71,89,42,22.1,532.7,7.2,,0
72,86,54,26.0,526.4,10.4,,0
73,81,56,21.6,569.6,10,,0
74,80,43,20.5,523.4,6.7,,0
75,79,41,22.8,439.4,7.5,,0
76,82,57,24.5,481.7,9.2,,0
77,85,46,23.2,489.4,5.9,,0
78,84,44,23.4,545.3,8.3,,0
79,80,33,26.7,457.5,12.1,,0.23
80,55,33,30.0,570.0,6.2,,0.02
81,73,33,24.1,583.1,5.3,,0
82,76,41,22.3,393.1,8.8,,0
83,76,57,26.8,492.3,9.8,,0
84,77,54,22.0,591.8,9.8,,0
85,72,56,26.3,463.2,10.9,,0
86,57,45,41.2,194.8,7.5,,0.37
87,73,39,35.0,573.9,8.1,,0
88,80,46,33.3,609.4,9.2,,0
89,78,53,26.9,614.9,8.8,,0
90,75,43,31.2,609.1,6.4,,0
91,85,47,30.2,610.2,11.5,,0
92,83,62,26.0,621.7,13.6,,0
93,83,62,29.7,610.9,13.3,,0
94,82,47,29.2,617.7,5.9,,0
95,80,52,24.0,632.2,6.7,,0
96,89,43,26.0,647.3,6.8,,0
97,91,42,26.3,638.0,7.3,,0
98,93,53,29.7,634.8,6.7,,0
99,91,56,28.5,651.5,12.7,,0
100,56,37,27.3,639.4,13.1,,0
101,80,33,30.3,618.6,5.9,,0
102,83,51,22.2,613.5,9.6,,0
103,74,47,39.3,577.3,6.7,,0
104,81,41,32.7,634.4,4.9,,0
105,86,47,24.1,637.9,7.2,,0
106,87,50,23.5,644.0,9.2,,0
107,90,52,21.5,651.4,6.4,,0
108,94,50,26.0,564.9,5.4,,0
109,93,54,40.4,630.1,6.4,,0
110,96,55,37.9,610.9,4.9,,0
111,98,54,31.3,590.9,5.7,,0
112,94,67,36.7,478.7,8.5,,0
113,90,59,26.8,618.8,7.7,,0
114,86,52,21.1,644.3,8.5,,0
115,82,53,24.2,619.9,8.1,,0
116,85,59,19.6,685.5,11.5,,0
117,75,44,6.9,699.1,6.8,,0
118,80,35,9.0,710.9,8,,0
119,80,44,15.3,686.6,6.5,,0
120,82,42,16.3,662.3,6.8,,0
121,81,47,33.3,596.2,7,,0
122,90,47,29.0,686.3,7.3,,0
123,93,60,22.8,686.1,9.2,,0
124,95,61,23.3,693.9,11.3,,0
125,89,54,31.2,693.1,7.3,,0
126,96,54,28.3,615.4,3.8,,0
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127,98,55,28.9,697.0,6.5,,0
128,100,53,24.4,699.7,7,,0
129,93,59,35.0,659.8,8.4,,0.31
130,86,62,53.4,655.6,9.3,,0.16
131,84,58,39.4,528.8,10.4,,0
132,79,57,19.7,714.3,10.6,,0
133,80,54,19.6,726.5,8.7,,0
134,83,57,17.5,714.0,7.7,,0
135,84,49,18.5,717.9,9,,0
136,76,52,37.1,386.6,9.2,,0
137,66,49,44.3,319.8,11.5,,0.15
138,86,54,42.0,718.6,9.9,,0
139,92,56,33.0,727.1,7.3,,0
140,94,59,27.3,725.6,7.9,,0
141,100,55,27.0,695.7,9.2,,0
142,100,66,25.7,690.3,7.3,,0
143,101,60,27.8,699.0,7.8,,0
144,98,64,23.3,724.1,10.9,,0
145,96,69,21.5,751.7,11.1,,0
146,93,58,25.7,720.3,6.4,,0
147,94,68,55.7,669.5,12.7,,0.03
148,93,67,54.1,578.1,10.1,,0
149,93,65,48.3,689.7,10.7,,0
150,95,68,40.7,720.0,9.5,,0
151,92,62,37.5,692.2,6.2,,0
152,94,67,29.8,754.2,6.6,,0
153,95,57,38.3,696.4,8,,0
154,91,68,22.2,540.6,10,,0
155,90,53,21.3,750.6,6,,0
156,92,59,37.3,706.9,7,,0
157,95,56,28.5,757.5,10.2,,0
158,96,66,24.3,769.0,7.7,,0
159,96,59,29.4,717.2,9,,0
160,92,69,25.6,756.3,7.1,,0
161,94,60,41.7,738.4,8.2,,0
162,94,64,29.1,758.0,9.2,,0
163,96,70,29.3,764.5,10.4,,0
164,94,60,42.3,667.4,6.8,,0
165,89,61,49.9,688.9,9.3,,0
166,93,66,49.0,676.0,7,,0
167,102,64,42.4,720.4,6.1,,0
168,105,65,38.1,727.0,5.9,,0
169,106,67,39.3,737.5,5.9,,0
170,105,70,41.4,740.7,5.3,,0
171,106,66,42.0,707.3,7,,0
172,105,76,44.3,696.4,10,,0
173,100,66,43.3,710.5,8,,0
174,98,61,48.5,715.7,5.9,,0
175,98,70,42.1,651.9,6.7,,0
176,100,63,39.9,713.6,5.5,,0
177,99,62,38.0,726.7,8.4,,0
178,103,67,29.7,749.1,7.7,,0
179,103,66,37.5,709.2,6.5,,0
180,101,75,51.6,693.9,10.1,,0
181,98,70,54.7,711.5,6.9,,0
182,107,70,44.0,692.0,6.8,,0
183,108,71,32.2,744.9,5.8,,0
184,105,72,47.8,720.7,9.4,,0
185,98,75,52.7,651.4,8.4,,0
186,98,69,47.4,732.4,8.8,,0
187,96,69,41.1,730.6,7.7,,0
188,99,64,40.3,665.6,7.2,,0
189,97,67,39.5,544.9,5.8,,0
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190,95,66,47.2,680.4,8.6,,0
191,92,70,58.0,511.9,8.2,,0
192,91,67,56.8,464.3,5.4,,0
193,99,66,53.2,645.9,4.6,,0
194,99,69,55.1,570.0,7.4,,0.04
195,101,71,55.0,676.0,5.7,,0.03
196,99,72,54.1,646.4,7,,0
197,100,77,53.6,509.3,6.9,,0
198,101,71,54.2,643.6,6.9,,0
199,104,68,53.9,639.1,7.8,,0.18
200,95,65,61.7,651.6,9.7,,0.11
201,96,67,55.4,612.7,7.6,,0.15
202,91,65,61.2,624.8,4.8,,0.32
203,90,69,60.1,593.9,5.6,,0.01
204,89,66,62.0,547.1,7.2,,0.01
205,84,66,61.4,298.7,6.2,,0.11
206,83,64,61.2,312.9,7.1,,0.07
207,90,69,51.8,649.9,9.1,,0
208,89,66,55.3,601.7,7.9,,0
209,88,62,59.0,528.1,7,,0
210,89,68,62.7,449.7,5.8,,0.01
211,91,68,64.9,517.6,6.5,,0.19
212,89,69,64.7,441.9,6.4,,0
213,89,67,62.5,312.0,5.7,,0.01
214,96,68,57.8,677.4,6.1,,0
215,99,73,56.8,650.8,7.7,,0
216,96,72,61.4,604.6,7.8,,0.13
217,95,73,60.6,619.6,7.1,,0
218,96,74,59.9,654.8,6.2,,0
219,82,65,59.1,531.9,11.7,,0.08
220,85,60,52.4,680.9,8.3,,0
221,88,59,49.8,669.7,5.1,,0
222,95,61,49.4,628.9,3.5,,0
223,97,63,56.7,637.2,7.1,,0.32
224,92,69,61.0,525.5,5.6,,0
225,95,69,62.8,589.7,8.2,,0.06
226,93,69,59.7,591.1,6.1,,0
227,95,64,54.8,641.7,4.4,,0
228,99,65,55.4,651.2,6.5,,0.01
229,98,67,56.5,606.5,6.7,,0.18
230,94,68,62.1,571.4,6.2,,0.03
231,98,65,62.6,573.4,6.8,,1.19
232,81,65,66.9,321.7,4.8,,0.28
233,90,68,63.0,511.4,6.9,,0
234,93,66,60.2,635.6,4.6,,0
235,95,67,58.4,422.0,5.9,,0
236,93,64,56.4,610.8,4.8,,0.01
237,95,66,55.9,624.6,5.6,,0
238,88,66,61.8,425.1,8.3,,0.26
239,75,65,65.4,203.0,4.6,,0.21
240,83,67,65.3,421.4,4.9,,0.03
241,85,68,63.8,415.6,5.5,,0.04
242,88,67,63.9,467.4,6.9,,0.14
243,87,66,63.8,492.3,4.6,,0.08
244,92,68,64.0,486.2,4.6,,0
245,90,65,62.9,379.8,4.9,,0.07
246,93,65,61.3,607.7,5.1,,0
247,93,67,58.3,513.4,5.9,,0
248,91,67,63.4,578.7,5,,0.08
249,90,67,63.2,410.7,6.8,,0.08
250,92,65,60.9,592.1,6.4,,0
251,94,66,54.0,565.8,6.9,,0
252,92,61,41.8,607.8,6.4,,0
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253,92,62,50.8,513.2,5.1,,0
254,93,63,54.7,589.7,6.3,,0
255,93,63,60.8,506.8,6,,0.01
256,80,58,57.1,516.6,9.6,,0.15
257,80,54,53.6,565.9,6.1,,0
258,85,54,48.2,567.5,5.4,,0
259,87,52,42.2,602.2,4.9,,0
260,90,59,50.9,548.4,5.2,,0
261,93,61,56.2,517.8,4.6,,0
262,89,68,58.8,338.4,6.6,,0.09
263,92,63,59.3,530.0,5,,0
264,95,64,55.2,553.4,5.3,,0
265,76,58,54.4,250.5,10.7,,0
266,78,53,43.3,557.0,7.8,,0
267,83,48,41.9,545.6,4.5,,0
268,89,50,39.1,546.8,5.4,,0
269,82,53,37.6,536.1,7.5,,0
270,82,46,31.6,552.1,6.6,,0
271,84,43,31.2,531.5,4.2,,0
272,87,45,32.1,543.9,5.1,,0
273,88,50,32.3,554.4,4.1,,0
274,92,50,32.3,538.9,6.5,,0
275,90,52,33.7,516.8,5.7,,0
276,90,52,36.1,476.3,5.1,,0
277,87,52,40.2,412.3,6.7,,0
278,84,57,54.4,436.3,9.7,,0
279,81,51,46.8,499.4,6.2,,0
280,84,50,45.1,476.1,5.6,,0
281,76,55,51.6,359.6,7.3,,0.18
282,81,47,48.5,494.4,3.7,,0
283,84,47,43.6,511.0,4.4,,0
284,87,49,42.5,490.2,4.5,,0
285,89,48,38.2,445.6,4.6,,0
286,90,47,34.4,505.9,4.4,,0
287,90,44,36.0,466.9,5.2,,0
288,83,54,36.4,411.9,7.7,,0
289,81,49,30.7,476.5,5.6,,0
290,67,49,36.6,442.3,10.3,,0
291,61,42,32.4,463.3,8.4,,0
292,65,32,25.0,468.3,4.3,,0
293,70,34,29.7,305.6,4.7,,0.05
294,76,49,48.7,432.8,6.3,,0
295,80,56,45.2,449.7,9.9,,0
296,82,44,38.9,436.9,5.4,,0
297,86,44,37.6,433.0,5.2,,0
298,86,52,40.6,405.9,5.6,,0
299,79,54,36.1,408.5,7.3,,0
300,79,44,27.9,387.7,5.4,,0
301,77,42,26.8,433.8,7.9,,0
302,73,35,16.6,362.5,9.1,,0
303,64,34,8.4,436.8,7.4,,0
304,63,28,15.7,236.3,5.3,,0
305,73,41,25.6,350.7,7.5,,0
306,62,28,22.9,418.2,5.3,,0
307,67,31,24.3,381.3,4.9,,0
308,75,31,28.0,398.0,7.4,,0
309,75,51,27.2,402.9,9.5,,0
310,74,47,29.8,372.3,7.9,,0
311,75,36,25.5,396.1,9,,0
312,72,35,16.8,397.8,6.1,,0
313,72,27,10.3,390.9,4.5,,0
314,76,32,18.2,375.6,3.8,,0
315,77,34,21.2,377.2,4.9,,0
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316,77,34,21.3,331.2,5.9,,0
317,77,50,24.4,371.5,8.9,,0
318,75,50,25.2,362.8,9.4,,0
319,69,38,13.4,378.9,7,,0
320,66,27,18.1,370.7,4.6,,0
321,68,30,14.3,337.6,5.6,,0
322,70,40,19.4,347.8,6.6,,0
323,68,37,19.6,227.9,7.5,,0
324,73,46,35.5,318.3,4.3,,0
325,71,42,40.0,330.8,9.2,,0
326,65,40,32.8,347.5,8.7,,0
327,64,32,30.0,320.9,4.3,,0
328,72,41,31.4,277.7,10.5,,0
329,70,45,36.3,330.8,8.4,,0
330,70,40,36.5,334.3,9.2,,0
331,65,43,24.3,305.6,11,,0
332,49,39,14.3,285.2,12.3,,0
333,47,34,11.5,313.3,12.6,,0
334,54,26,23.0,333.2,7.8,,0
335,56,29,23.3,344.4,6.5,,0
336,54,29,26.6,285.3,7.7,,0
337,57,31,28.7,325.0,5.9,,0
338,62,22,27.3,321.4,4.2,,0
339,67,22,25.4,317.5,4.7,,0
340,68,31,23.3,311.0,5.6,,0
341,59,33,24.6,320.4,8.4,,0
342,54,24,21.5,316.8,5,,0
343,62,19,15.1,322.8,6.9,,0
344,73,41,13.3,329.2,9.7,,0
345,48,19,14.1,287.3,8.6,,0
346,45,8,7.9,323.0,5.5,,0
347,53,11,2.5,315.4,4,,0
348,60,19,3.5,326.6,8.4,,0
349,67,41,7.8,304.3,11.3,,0
350,51,28,8.3,139.4,7.6,,0
351,55,40,31.3,189.6,7.8,,0
352,60,34,32.4,305.1,10.6,,0
353,60,38,30.0,272.4,7.3,,0
354,61,29,23.9,309.1,5.9,,0
355,61,21,21.0,319.6,7,,0
356,31,14,6.9,293.7,6.4,,0
357,45,9,6.5,309.9,2.2,,0
358,59,18,11.9,300.8,5.6,,0
359,61,24,17.8,300.0,5.9,,0
360,56,23,18.5,209.4,5,,0
361,63,34,19.2,175.3,4,,0
362,59,43,36.2,204.5,8.1,,0
363,54,39,41.7,157.0,6.8,,0.16
364,50,36,37.8,121.1,3.9,,0
365,50,28,29.1,323.5,5.8,,0
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1,51,20,25.5,319.5,4,,0
2,58,22,29.1,293.8,5,,0
3,50,32,26.9,294.9,13.9,,0.06
4,51,24,25.2,265.4,4.8,,0
5,51,26,17.9,305.5,9.7,,0
6,49,24,17.4,253.7,7.3,,0
7,55,20,16.0,334.5,5.5,,0
8,62,22,19.2,332.6,7.4,,0
9,67,28,23.8,329.0,6,,0
10,68,28,25.1,327.3,4.5,,0
11,69,24,25.0,329.0,4,,0
12,53,34,17.0,279.0,7.3,,0
13,62,27,19.2,338.9,4.9,,0
14,68,31,25.4,349.1,5.9,,0
15,68,34,21.0,308.9,6.5,,0
16,61,29,23.1,184.9,6.4,,0
17,63,23,23.3,314.9,5.6,,0
18,62,35,30.0,177.4,8.6,,0.18
19,46,33,30.1,211.0,6.8,,0
20,50,23,26.2,317.4,5,,0
21,53,29,25.5,324.0,8.6,,0
22,57,33,26.3,266.1,6.3,,0
23,57,43,37.6,151.9,7.2,,0.05
24,61,38,22.8,368.4,11.2,,0
25,57,23,6.6,376.1,3.9,,0
26,64,25,5.8,383.0,4.7,,0
27,73,35,9.8,304.8,7.9,,0
28,55,30,6.6,395.8,8.6,,0
29,63,24,0.4,391.1,6.8,,0
30,69,31,2.9,391.6,6.3,,0
31,65,45,26.9,148.1,9.2,,0
32,58,36,31.5,270.3,10.3,,0
33,48,35,24.7,201.3,11,,0
34,53,23,21.3,386.7,3.6,,0
35,62,21,16.0,409.9,6.2,,0
36,56,39,16.2,419.5,12,,0
37,63,25,17.5,404.7,5.7,,0
38,69,25,17.2,417.7,5.1,,0
39,70,48,35.4,275.6,7.5,,0.01
40,59,43,31.3,367.5,11.1,,0.07
41,63,32,22.1,425.6,7,,0
42,72,32,20.3,421.0,3.9,,0
43,76,37,18.6,336.5,8.2,,0
44,74,58,25.1,326.4,16,,0
45,67,42,32.9,157.3,13.3,,0
46,45,27,13.3,409.2,16.4,,0
47,52,23,6.5,457.2,6.4,,0
48,63,24,8.5,454.5,3.5,,0
49,66,30,14.2,453.5,7,,0
50,72,35,15.8,442.2,11,,0
51,51,32,15.5,407.8,9,,0
52,63,28,16.3,408.2,7.6,,0
53,63,34,14.5,472.8,4.6,,0
54,68,29,11.2,482.2,4,,0
55,74,35,10.2,498.5,6.1,,0
56,78,33,5.8,461.5,4.6,,0
57,78,43,24.0,358.2,6.2,,0
58,75,46,42.5,390.0,6.8,,0.06
59,53,40,33.9,140.3,10.1,,0
60,57,38,31.1,407.2,5.9,,0
61,67,35,32.1,424.7,4.7,,0
62,67,38,31.9,201.8,4.1,,0
63,76,44,35.5,384.6,5.5,,0
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64,77,51,31.6,419.6,13.3,,0
65,62,44,19.4,534.9,15,,0
66,67,35,18.6,544.5,7.6,,0
67,80,31,17.8,513.6,4.4,,0
68,81,48,23.4,383.8,8.1,,0
69,69,48,32.6,250.4,6.7,,0.41
70,64,44,28.5,553.3,12.1,,0
71,75,42,24.0,556.7,8.7,,0
72,64,42,20.5,517.3,12.3,,0
73,55,34,9.9,585.0,14.2,,0
74,60,36,15.2,482.9,9.2,,0
75,62,30,16.0,576.8,5.4,,0
76,70,32,14.7,530.5,4.4,,0
77,78,33,21.0,569.6,5.9,,0
78,68,44,29.0,582.8,8.4,,0
79,76,36,29.0,556.6,4.5,,0
80,84,43,25.2,547.4,7.2,,0
81,84,46,23.2,482.8,4.9,,0
82,86,43,28.9,542.2,5.3,,0
83,74,45,44.3,536.9,8.4,,0
84,76,40,38.4,512.7,3.8,,0
85,62,44,36.3,374.8,6.4,,0
86,75,48,34.9,449.6,8.4,,0
87,76,49,26.0,474.6,10.4,,0
88,67,51,27.8,471.0,12.5,,0
89,67,41,26.4,599.6,6.6,,0
90,73,41,23.9,571.0,5.2,,0
91,77,51,30.2,559.7,7.8,,0
92,67,50,37.1,416.6,10.4,,0
93,76,48,38.6,538.9,7.4,,0
94,80,43,30.8,632.3,8.3,,0
95,76,55,31.8,615.0,11.7,,0
96,68,46,37.4,627.3,10.1,,0
97,75,42,34.1,506.7,5.7,,0
98,80,55,31.8,642.7,9.3,,0
99,79,56,28.4,647.3,12.4,,0
100,80,47,28.1,667.9,7.7,,0
101,81,47,29.9,581.9,8.6,,0
102,86,54,28.0,647.3,9.1,,0
103,90,46,17.8,670.4,10.8,,0
104,89,52,29.9,666.5,6.6,,0
105,91,53,20.2,651.5,7.7,,0
106,88,53,20.2,547.6,11.1,,0
107,72,52,32.6,348.7,10.9,,0
108,76,49,46.3,499.4,10.1,,0.03
109,80,44,33.9,670.0,8.5,,0
110,83,46,28.7,647.7,6.5,,0
111,87,52,44.7,492.0,9.8,,0.22
112,84,55,44.8,537.0,5.6,,0
113,79,57,30.3,498.6,12.4,,0
114,83,52,28.8,606.3,17.5,,0
115,70,48,34.8,632.9,10.1,,0
116,79,46,35.0,657.5,11.3,,0
117,86,63,30.8,644.6,13.8,,0
118,92,68,26.7,653.5,17.9,,0
119,87,68,23.6,553.9,17.1,,0
120,88,57,24.0,662.3,11.6,,0
121,74,55,42.3,684.5,10.8,,0
122,64,49,40.9,518.8,12.4,,0.1
123,76,47,37.2,672.4,9.6,,0
124,75,48,32.4,708.9,10,,0
125,75,48,33.9,613.9,9.8,,0
126,78,46,30.9,620.9,8.4,,0
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127,84,49,33.2,695.7,7.2,,0
128,88,64,30.8,722.2,13.5,,0
129,89,65,23.6,652.8,10.4,,0
130,87,60,31.4,510.2,7.6,,0
131,86,68,25.7,693.4,17.5,,0
132,84,59,25.1,730.0,10,,0
133,91,58,33.6,686.5,11,,0
134,94,64,42.8,683.3,12.4,,0
135,90,72,37.3,616.2,17.4,,0
136,87,61,23.8,747.7,10,,0
137,84,51,41.3,507.2,8.6,,0
138,92,62,37.7,664.8,11.3,,0
139,89,61,22.4,581.9,15.2,,0
140,86,63,22.3,750.7,11,,0
141,92,52,24.5,742.8,7.8,,0
142,96,62,41.3,611.9,7.7,,0
143,98,62,39.6,688.6,9.2,,0
144,98,66,36.8,633.5,11.6,,0
145,96,72,34.4,711.2,12.5,,0
146,93,69,29.4,661.0,11.9,,0
147,93,58,25.3,754.9,5.9,,0
148,96,60,39.6,698.2,10.1,,0
149,84,67,26.9,758.2,13.7,,0
150,88,54,31.3,727.8,7.1,,0
151,91,63,30.8,740.6,8.3,,0
152,95,68,28.8,755.4,11.7,,0
153,95,61,29.1,772.5,6.1,,0
154,101,55,31.5,753.7,5.5,,0
155,103,69,47.8,721.6,9.7,,0
156,104,77,41.0,622.4,11,,0
157,102,76,40.1,553.5,9.5,,0
158,100,80,41.2,443.4,9.3,,0
159,102,74,44.4,676.9,8.1,,0
160,97,79,48.9,593.9,10.1,,0
161,97,75,53.2,570.0,6.6,,0
162,98,76,55.8,559.9,7.6,,0
163,98,79,46.8,654.2,11,,0
164,98,74,45.3,692.7,12.2,,0
165,99,71,44.7,723.5,9,,0
166,95,78,45.1,459.0,9.5,,0
167,97,72,39.9,743.9,10.4,,0
168,103,61,43.2,697.1,6.2,,0
169,104,73,53.0,720.7,8.1,,0
170,106,78,47.7,703.1,9.5,,0
171,103,75,44.0,639.6,8.8,,0
172,106,73,47.8,698.4,6.4,,0
173,99,70,52.5,727.8,10.7,,0
174,105,72,50.9,706.5,6.2,,0
175,106,76,47.4,738.2,6.9,,0
176,110,68,41.8,690.6,7.1,,0
177,110,71,43.5,703.8,8.3,,0
178,105,76,44.9,714.2,7.9,,0
179,106,74,47.1,674.1,7.4,,0
180,103,74,48.5,721.6,9.6,,0
181,98,72,48.4,729.3,11,,0
182,96,69,50.8,657.9,10.1,,0
183,89,67,55.4,417.7,6.4,,0
184,94,68,60.2,677.3,8.1,,0.01
185,96,73,61.4,605.9,6.7,,0.01
186,94,73,60.1,583.8,7.4,,0
187,97,71,52.0,658.8,7.1,,0
188,98,71,55.2,697.0,9.3,,0
189,95,70,58.9,527.4,6.9,,0
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190,97,74,61.1,654.1,7.2,,0
191,97,71,63.0,657.7,6.6,,0
192,99,70,54.7,584.2,9.6,,0
193,85,69,61.9,349.0,10.6,,0.02
194,93,62,55.1,688.3,9.1,,0
195,94,67,58.9,582.4,8.8,,0.15
196,84,67,62.8,474.8,6.9,,0.01
197,92,63,59.0,618.3,6.5,,0
198,97,67,60.2,636.6,6.8,,0.02
199,96,67,58.0,560.8,7.3,,0
200,97,68,59.3,643.7,8.2,,0
201,99,71,63.0,590.9,5.8,,0.23
202,96,71,63.0,622.2,9,,0
203,86,68,60.3,578.6,11.1,,0
204,88,65,57.7,683.0,7.2,,0
205,92,65,59.4,489.8,8.3,,0
206,95,69,61.2,619.5,9.6,,0
207,95,65,63.2,582.3,8.2,,1.28
208,93,66,61.3,642.3,8.7,,0.53
209,89,66,61.8,660.8,8.7,,0.04
210,84,63,62.7,512.9,7.8,,1.07
211,79,64,64.3,438.0,7.4,,0.55
212,79,65,64.3,381.4,7.4,,0.04
213,84,64,62.5,601.4,5.7,,0
214,91,67,59.3,672.9,9.2,,0
215,92,69,58.6,680.0,8.1,,0
216,91,66,57.6,644.8,9.5,,0
217,87,66,57.3,523.4,11.3,,0
218,71,61,61.2,236.0,9,,0.35
219,67,58,60.6,217.9,5.5,,0.84
220,84,62,62.8,604.4,5.8,,0
221,92,62,60.6,692.0,6.2,,0
222,93,62,58.1,633.9,5.5,,0
223,90,68,56.9,492.0,6.1,,0
224,87,65,61.3,331.6,6.1,,0.03
225,81,64,64.3,316.1,7.1,,0.15
226,86,61,61.0,607.7,6.5,,0.03
227,86,66,62.4,609.7,6.2,,0.01
228,87,66,61.5,554.6,9.2,,0
229,91,65,54.3,635.4,9.1,,0
230,92,67,54.8,639.3,8.1,,0
231,95,65,55.8,597.6,6.1,,0
232,90,65,60.6,592.2,11.4,,0.25
233,78,64,65.5,224.1,7.4,,0.29
234,85,63,61.8,529.4,6.9,,0.03
235,88,60,58.7,634.5,5,,0
236,92,66,58.7,597.8,6.1,,0
237,95,62,55.9,626.2,5.2,,0
238,97,69,62.0,596.7,6.2,,0
239,98,67,59.3,609.4,5.7,,0
240,97,69,53.8,608.2,7.4,,0
241,96,66,47.8,636.8,8,,0
242,96,63,52.9,554.9,6,,0
243,96,67,56.0,602.5,6.4,,0
244,93,69,63.3,409.2,5.8,,0.06
245,93,63,56.7,499.7,5.9,,0.03
246,86,64,54.6,480.9,10.1,,0
247,82,63,61.5,407.5,9.4,,0
248,83,67,65.9,420.2,6.3,,0.02
249,89,65,63.7,526.6,6,,0
250,95,65,63.3,478.3,6.5,,0
251,92,68,62.1,516.2,7.2,,0
252,94,62,57.4,578.6,5.1,,0
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253,94,65,55.1,518.9,8.8,,0
254,93,64,53.5,586.6,6.5,,0
255,93,63,51.3,560.4,6.7,,0
256,91,58,50.3,559.5,6,,0
257,81,61,56.5,312.1,7.3,,0.01
258,82,61,59.1,466.6,6.7,,0
259,87,57,58.8,551.6,5,,0.2
260,90,60,54.6,566.3,7.2,,0
261,91,61,59.5,539.5,8.7,,0.04
262,88,64,64.4,515.4,5.5,,0.05
263,86,63,61.8,509.5,6.7,,0.53
264,88,66,64.2,498.2,5.9,,0
265,76,62,64.1,113.2,8.1,,0.93
266,62,54,57.5,88.5,8.7,,0.55
267,73,54,57.0,262.9,4.6,,0
268,85,54,58.2,522.1,4.6,,0
269,90,57,54.7,528.6,4.5,,0
270,88,57,51.8,533.7,5.9,,0
271,87,61,54.8,352.2,4.6,,0
272,84,61,57.3,311.5,5.4,,0
273,71,60,61.0,250.5,10,,1.04
274,69,58,60.5,137.2,4.6,,0.44
275,71,57,57.5,340.9,7.8,,0.14
276,80,55,51.6,521.4,6.6,,0
277,84,52,51.6,508.3,6.5,,0
278,84,56,57.9,414.3,5.9,,0
279,84,59,57.6,483.6,8.3,,0
280,87,61,53.6,493.5,8.3,,0
281,84,57,46.6,500.1,11.3,,0
282,68,47,32.8,510.8,8.4,,0
283,72,40,34.3,500.7,4.6,,0
284,81,43,34.0,506.1,8,,0
285,76,47,33.7,477.3,6.7,,0
286,83,43,31.8,498.9,9.6,,0
287,84,50,25.2,489.3,8.2,,0
288,83,47,35.0,446.7,7.8,,0
289,83,47,40.8,448.8,7.4,,0
290,82,55,41.7,465.6,7.3,,0
291,78,48,37.9,463.9,7,,0
292,84,49,43.3,444.2,8.7,,0
293,78,56,35.5,397.7,13.3,,0
294,64,40,29.4,455.8,7.7,,0
295,71,31,31.1,446.1,4.3,,0
296,80,40,31.5,422.6,5.7,,0
297,82,40,32.3,439.3,5.4,,0
298,81,41,35.4,423.9,5.1,,0
299,82,43,35.9,423.2,5.1,,0
300,85,41,32.8,439.8,9.4,,0
301,76,47,40.6,439.8,7.5,,0
302,77,41,42.7,410.3,4,,0
303,81,40,37.8,439.9,3.7,,0
304,82,42,36.8,393.6,7.1,,0
305,75,51,43.2,184.1,8.3,,0
306,76,53,51.0,224.1,9.8,,0.3
307,59,40,41.1,206.3,7.1,,0.08
308,56,32,34.0,405.0,5.6,,0
309,64,31,33.5,405.6,7.4,,0
310,70,41,36.7,287.0,7.5,,0
311,49,33,32.0,180.7,13,,0.58
312,53,33,34.1,319.0,6.2,,0.1
313,60,33,33.9,384.8,4.8,,0
314,68,32,36.3,378.1,4.1,,0
315,71,36,38.4,381.7,5.8,,0
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316,72,38,39.2,376.9,6.5,,0
317,73,38,37.3,370.9,5.5,,0
318,72,37,37.8,359.2,5.1,,0
319,76,37,39.4,360.3,4.5,,0
320,74,40,36.0,369.1,9.9,,0
321,70,39,42.0,350.4,5.2,,0
322,75,38,42.1,352.1,5.1,,0
323,79,39,37.8,333.6,6,,0
324,60,50,50.5,54.6,8.5,,0.19
325,65,50,46.8,324.5,5.9,,0.03
326,66,43,34.5,312.4,7.1,,0
327,66,40,27.8,342.6,7,,0
328,73,40,38.9,325.7,6,,0
329,75,52,47.7,263.3,8.5,,0
330,69,47,43.7,311.7,15.3,,0.06
331,56,43,19.9,339.7,13.4,,0
332,56,27,16.2,352.4,9.2,,0
333,59,28,18.1,342.5,8.2,,0
334,64,31,28.5,327.8,5.8,,0
335,66,35,35.6,236.4,4,,0
336,68,34,19.8,329.8,10.2,,0
337,55,31,6.0,335.1,8.3,,0
338,55,21,7.4,340.5,6.8,,0
339,60,22,14.1,322.1,7.2,,0
340,58,29,15.4,333.8,7.5,,0
341,54,22,15.6,324.8,4.3,,0
342,59,19,13.8,324.2,4.2,,0
343,62,25,14.7,323.6,5.6,,0
344,63,23,16.6,313.5,6.3,,0
345,69,30,26.3,319.3,6.6,,0
346,70,42,37.3,311.0,6.8,,0
347,62,45,44.3,113.1,5.9,,0
348,67,48,42.4,266.9,8.1,,0
349,56,45,43.9,62.6,7.2,,0.01
350,54,47,48.7,63.5,7.5,,0.24
351,48,37,25.1,309.6,15.3,,0
352,51,28,24.6,324.5,10.8,,0
353,62,24,22.8,303.3,8.5,,0
354,65,37,23.3,322.7,12.4,,0
355,59,40,28.8,263.4,15,,0
356,55,31,26.7,267.5,13.8,,0
357,40,22,3.3,333.8,9.9,,0
358,43,20,�1.2,293.3,8.8,,0
359,50,17,6.9,261.9,5.3,,0
360,45,30,12.3,106.3,5.9,,0
361,55,27,20.3,257.8,5.8,,0
362,56,38,42.0,185.0,6.9,,0.09
363,63,46,40.8,272.3,13,,0
364,61,41,35.5,315.2,8.4,,0
365,62,31,28.7,1174.9,6.8,,0
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1,60,30,26.7,256.8,6.3,,0
2,62,26,23.6,295.7,4.6,,0
3,60,30,28.0,242.6,5.1,,0
4,51,39,36.9,131.6,4.6,,0
5,60,36,42.2,113.6,6.3,,0
6,61,40,43.1,181.3,6.1,,0.01
7,62,37,38.1,302.7,5.1,,0
8,63,29,34.4,276.2,4.8,,0
9,57,38,36.1,200.3,9.2,,0
10,58,38,34.1,293.1,8.6,,0.02
11,56,30,25.8,331.3,5.5,,0
12,56,26,21.7,285.9,5.5,,0
13,62,22,22.3,338.1,6.4,,0
14,60,38,23.7,323.6,11.4,,0
15,57,25,19.3,348.8,6.9,,0
16,55,28,25.2,212.1,9.5,,0
17,45,37,35.3,93.7,11.1,,0.15
18,52,35,34.2,250.6,7.6,,0.42
19,55,35,30.7,321.3,10.6,,0
20,52,32,29.5,170.4,9.2,,0.02
21,34,29,26.5,109.1,6.9,,0.04
22,49,30,30.5,220.7,4.9,,0
23,48,33,36.1,157.9,6.3,,0.08
24,53,29,28.8,367.2,6.5,,0
25,60,34,28.5,333.4,6.3,,0
26,62,30,28.4,295.6,5.9,,0
27,64,43,16.5,330.2,8.8,,0
28,62,33,24.1,318.0,10.7,,0
29,60,39,28.7,295.0,11.3,,0
30,52,25,26.4,374.9,5,,0.08
31,59,22,22.7,398.0,3.3,,0
32,63,29,22.6,336.0,7.3,,0
33,68,36,26.4,343.1,6.4,,0
34,68,35,34.0,313.7,6.4,,0
35,66,40,20.8,412.3,7.5,,0
36,64,31,25.7,411.6,5.7,,0
37,66,27,22.4,418.7,6.5,,0
38,65,34,25.4,418.3,11.4,,0
39,72,35,24.3,419.5,8.7,,0
40,64,35,28.8,330.0,8.3,,0
41,61,41,31.0,155.1,7.9,,0
42,52,46,44.3,131.4,4.5,,0.13
43,67,45,49.0,348.5,8.3,,0.14
44,70,50,39.9,416.4,13.4,,0
45,71,42,30.3,442.7,5,,0
46,64,36,28.9,320.5,7.1,,0
47,73,46,38.1,324.0,10,,0
48,66,46,37.4,337.8,12.1,,0.03
49,51,40,37.2,180.3,11.1,,0.1
50,51,31,29.6,341.9,8.6,,0.06
51,57,29,26.3,442.3,5.1,,0
52,67,28,26.8,476.3,5.5,,0
53,71,31,25.9,470.3,5.8,,0
54,71,42,24.3,215.2,6.1,,0
55,72,53,22.2,413.4,9.6,,0
56,59,37,23.8,418.2,6.9,,0
57,61,31,26.4,352.3,8,,0
58,67,34,32.2,318.7,5.6,,0
59,57,46,42.6,152.0,9.9,,0.2
60,64,44,38.7,399.2,17.9,,0.03
61,58,46,35.2,456.2,20.4,,0.07
62,69,41,26.5,516.3,7.6,,0
63,76,36,24.5,513.3,8,,0
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64,80,49,31.1,500.2,13.8,,0
65,75,55,33.2,327.6,18.4,,0
66,64,39,19.8,511.3,13.8,,0
67,63,29,10.7,526.6,5.7,,0
68,67,30,16.3,518.4,10.6,,0
69,79,40,30.9,321.9,7.9,,0
70,73,54,25.9,244.7,17.6,,0
71,68,49,18.1,507.6,14.3,,0
72,65,37,11.8,316.9,6.2,,0
73,69,38,17.0,555.4,13.6,,0
74,65,37,18.1,520.1,7.6,,0
75,53,37,19.3,356.7,16,,0
76,64,26,16.2,537.8,5.8,,0
77,76,36,17.1,465.0,5.5,,0
78,72,52,34.9,295.0,15.6,,0
79,68,39,30.2,458.3,8.3,,0
80,65,40,28.4,521.6,15.8,,0
81,58,38,24.4,510.8,14.8,,0
82,69,31,21.3,547.6,5.5,,0
83,81,35,19.3,521.5,6.7,,0
84,80,47,25.1,525.2,10,,0
85,79,47,30.0,445.9,16.4,,0
86,69,41,25.7,557.2,10.7,,0
87,54,39,24.6,462.1,17.3,,0
88,64,29,25.7,548.5,12.2,,0
89,62,39,19.3,614.9,10.5,,0
90,69,26,19.3,627.8,5.8,,0
91,84,35,22.3,600.4,10.9,,0
92,76,53,19.0,599.2,13.7,,0
93,78,41,18.0,540.8,6.7,,0
94,73,47,33.5,505.9,10.3,,0
95,79,40,38.3,580.5,8.1,,0
96,84,44,34.6,618.7,9.1,,0
97,86,62,22.6,602.7,14.4,,0
98,81,58,18.5,577.8,11.9,,0
99,78,45,13.7,659.5,8.9,,0
100,83,45,23.1,662.4,11.7,,0
101,84,62,13.2,668.6,16.9,,0
102,71,46,12.3,661.8,10.9,,0
103,66,37,7.8,623.2,11.8,,0
104,73,44,13.5,684.0,9.6,,0
105,84,37,12.2,687.5,6.8,,0
106,83,42,15.3,546.6,10.9,,0
107,80,63,29.3,669.9,14,,0
108,78,58,27.8,570.6,12.3,,0
109,82,52,21.6,659.8,5.8,,0
110,86,48,29.1,646.2,7.3,,0
111,84,56,16.3,659.8,13.2,,0
112,80,56,16.1,645.5,9,,0
113,81,57,18.8,569.1,9.2,,0
114,79,52,24.3,698.1,11,,0
115,84,43,21.6,700.9,12.7,,0
116,80,58,27.8,627.2,13.7,,0
117,78,55,25.6,692.4,14.1,,0
118,68,42,9.9,666.0,12.3,,0
119,75,33,9.6,697.1,8.9,,0
120,84,45,17.4,673.3,7.3,,0
121,86,47,24.3,710.7,6.6,,0
122,84,49,24.9,724.2,13.2,,0
123,81,47,17.6,728.5,11.9,,0
124,78,51,14.0,737.0,10.6,,0
125,80,45,19.4,700.5,8.4,,0
126,87,43,30.6,545.3,7.4,,0
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127,89,59,32.5,693.8,13.5,,0
128,92,52,30.3,718.8,7.7,,0
129,93,55,31.3,661.4,8.7,,0
130,92,59,29.6,708.7,11.4,,0
131,91,50,30.4,725.9,10.3,,0
132,89,54,25.3,646.5,7.3,,0
133,92,62,30.1,688.0,9.8,,0
134,91,63,27.7,735.2,14.6,,0
135,83,60,25.8,749.5,13.3,,0
136,87,50,27.3,746.7,9.9,,0
137,91,56,27.9,742.8,8.8,,0
138,94,53,31.0,739.5,7,,0
139,95,65,41.7,592.6,11.8,,0
140,87,65,51.3,500.5,13,,0.08
141,84,60,59.8,513.9,9.6,,0.15
142,86,55,44.7,735.4,6.8,,0
143,90,55,31.4,741.4,9.1,,0
144,90,55,30.6,754.0,6.7,,0
145,95,52,28.7,742.0,7.5,,0
146,95,58,26.7,745.1,9.7,,0
147,95,62,30.5,747.4,6.7,,0
148,94,64,32.0,746.0,9.2,,0
149,93,56,24.7,731.0,8.7,,0
150,92,68,18.5,719.3,14.6,,0
151,88,62,29.5,591.7,11.4,,0
152,82,57,36.5,735.8,11.4,,0
153,82,51,36.4,748.4,8.3,,0
154,87,51,33.3,754.3,7.5,,0
155,94,55,29.6,710.5,6.6,,0
156,89,57,34.5,483.8,9.8,,0
157,94,56,34.2,733.8,8.4,,0
158,95,57,40.0,749.1,6.3,,0
159,96,61,42.5,627.3,8.8,,0
160,89,64,49.2,435.0,7.6,,0
161,81,62,53.0,374.6,9.1,,0
162,85,60,48.4,614.3,6.8,,0
163,90,68,45.4,638.1,11.5,,0
164,91,65,44.0,675.4,11,,0
165,90,60,40.7,601.0,8.4,,0
166,93,55,33.8,754.6,6.3,,0
167,98,62,38.7,735.8,6.5,,0
168,102,61,32.1,725.8,6.1,,0
169,104,61,29.2,754.6,7,,0
170,103,71,33.8,690.2,6.5,,0
171,98,75,31.2,461.7,8.7,,0
172,98,60,23.5,762.3,7.5,,0
173,99,53,28.3,724.4,6.9,,0
174,101,60,29.3,723.9,7.1,,0
175,105,65,43.0,741.2,9.1,,0
176,104,73,45.4,741.4,12.2,,0
177,103,71,46.7,711.2,7.8,,0
178,103,73,39.0,678.0,8.5,,0.01
179,100,74,53.8,658.9,7.5,,0
180,101,73,56.8,613.4,6.9,,0
181,99,69,57.8,649.8,8.5,,0
182,94,66,62.2,502.9,6.9,,1.03
183,85,65,64.1,408.5,7.1,,0.01
184,88,62,59.6,645.8,7.6,,0
185,88,63,58.9,527.3,7.7,,0.03
186,94,64,53.3,641.1,7.1,,0
187,98,68,53.2,681.1,7.2,,0
188,99,70,55.0,671.5,7.4,,0
189,100,71,55.7,690.4,8.3,,0.02
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190,93,69,61.4,492.9,8.1,,0
191,90,70,57.7,448.6,8.2,,0
192,91,69,54.2,428.2,7.5,,0
193,93,69,58.0,538.3,8.3,,0.08
194,86,67,61.1,427.5,8,,0.02
195,79,67,65.8,326.0,5.8,,0.53
196,83,66,64.9,493.2,5.7,,0
197,89,65,64.5,574.4,7.5,,0.04
198,91,64,58.5,679.8,6.9,,0
199,95,67,55.3,682.4,6.5,,0
200,98,73,57.0,612.8,9.6,,0
201,93,69,59.9,546.4,7.1,,0
202,94,65,62.8,470.0,6.4,,0.23
203,87,67,64.3,473.6,6,,0
204,91,66,62.2,557.9,5.7,,0.09
205,89,67,63.5,555.5,5.7,,0.05
206,83,63,62.2,555.5,8.7,,0
207,91,63,62.4,567.2,6,,0.16
208,92,64,60.7,608.6,5.3,,0
209,89,65,61.3,531.0,10.1,,0.21
210,86,68,60.7,340.3,7.4,,0
211,92,66,61.1,552.4,7,,0.19
212,92,65,62.2,548.8,5.2,,0
213,95,69,62.0,571.4,6.8,,0
214,94,70,60.2,617.2,8.7,,0.02
215,90,68,63.8,453.4,6.6,,0.06
216,83,67,62.0,322.0,6,,0.02
217,92,63,57.4,622.2,5.1,,0
218,93,65,59.1,576.8,6.6,,0
219,93,68,60.3,615.7,7.4,,0
220,96,66,62.5,617.0,6.2,,0.22
221,89,66,61.2,545.5,8.6,,0
222,83,66,64.0,533.6,7.4,,0.33
223,86,66,64.9,463.2,5.5,,0.01
224,93,69,61.4,584.2,7.6,,0
225,94,68,60.8,571.0,7,,0
226,84,64,65.5,375.4,7.6,,1.11
227,89,66,64.2,518.5,4.7,,0
228,94,67,63.6,574.7,6,,0
229,94,67,63.0,503.3,7.5,,0.29
230,91,69,65.0,471.1,6.4,,0
231,92,67,61.0,587.8,7.5,,0
232,94,66,62.1,606.7,5.1,,0
233,97,69,60.8,632.5,6.4,,0
234,96,71,58.3,564.0,9.6,,0
235,93,67,57.0,545.5,7.1,,0
236,93,66,56.9,515.1,7.2,,0
237,94,66,57.2,512.4,6.7,,0
238,93,66,57.1,605.0,7.4,,0
239,93,64,56.8,620.3,6.9,,0
240,94,69,59.7,592.2,7.8,,0
241,96,65,59.4,552.5,5.4,,0
242,95,68,56.5,466.4,9.3,,0
243,91,63,56.1,554.6,9.5,,0
244,90,60,54.4,576.5,6.4,,0
245,95,62,53.3,617.1,6.3,,0
246,100,63,53.7,561.6,7.9,,0.03
247,84,66,59.7,376.6,9.4,,0.06
248,86,63,61.4,356.1,8.8,,0.03
249,87,66,63.1,395.0,6.4,,0
250,93,64,61.0,582.3,6.2,,0.04
251,96,65,61.2,570.6,7.9,,0
252,75,65,63.9,182.4,5.8,,0.28
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253,80,65,64.6,273.0,5.9,,0.12
254,87,63,62.1,527.2,7.1,,0.25
255,89,62,61.0,540.8,7.3,,0.58
256,79,61,61.3,313.9,7.4,,0
257,87,59,50.2,523.5,6.8,,0
258,86,58,48.7,487.4,6.1,,0
259,86,58,55.1,447.2,9.4,,0
260,78,65,62.1,216.7,5.3,,0.22
261,73,54,57.8,191.4,8.3,,0.21
262,60,47,44.8,259.9,10.7,,0
263,63,47,45.3,239.5,6.6,,0
264,72,50,52.7,330.0,4.6,,0
265,84,52,55.1,534.4,6.7,,0
266,82,57,55.4,442.9,6.8,,0
267,82,56,48.6,494.6,8,,0
268,87,52,48.6,512.1,4.7,,0
269,86,55,45.6,504.4,7,,0
270,85,52,41.3,533.3,7.5,,0
271,83,49,42.6,484.2,7.3,,0
272,82,48,47.5,497.5,6.4,,0
273,87,53,49.1,477.3,4.7,,0
274,84,58,49.5,405.2,6.6,,0
275,88,53,46.5,519.4,6.4,,0
276,91,53,38.0,517.5,9.2,,0
277,91,64,34.8,512.6,8.7,,0
278,79,52,45.4,476.0,7.2,,0
279,84,48,45.9,489.4,6.4,,0
280,85,54,44.5,498.5,5.9,,0
281,88,52,46.6,435.6,6.5,,0
282,90,50,42.4,382.0,5.2,,0
283,88,52,38.9,438.1,8.8,,0
284,88,45,33.8,469.5,5.8,,0
285,87,45,33.7,462.0,5.2,,0
286,89,46,34.9,442.4,6.5,,0
287,83,54,33.3,476.6,8,,0
288,86,45,35.0,431.3,3.5,,0
289,88,45,33.0,432.5,6.2,,0
290,91,52,33.5,432.3,6.3,,0
291,92,49,29.4,464.9,6.2,,0
292,79,47,37.1,458.7,6.9,,0
293,83,44,40.5,390.0,6.8,,0
294,83,50,43.0,393.2,5.9,,0
295,79,58,43.6,372.2,10.4,,0
296,77,51,44.9,374.5,10.4,,0
297,73,61,42.0,335.1,10.9,,0
298,77,47,39.3,363.8,7.1,,0
299,78,42,34.8,429.3,6.6,,0
300,76,51,40.8,355.7,11.6,,0.06
301,68,47,30.5,386.1,11.2,,0
302,71,38,29.7,382.5,7.2,,0
303,61,37,34.7,404.8,8.5,,0.12
304,56,33,31.7,395.5,10.5,,0.02
305,62,30,29.5,358.2,6.7,,0
306,69,31,28.3,369.6,8.1,,0
307,51,28,22.9,388.1,6.5,,0
308,62,27,25.9,386.9,4.5,,0
309,69,30,27.8,338.2,6.2,,0
310,73,37,34.3,330.7,5.2,,0
311,78,39,35.1,386.9,7.4,,0
312,62,36,35.3,335.0,4.8,,0
313,72,35,38.4,339.3,5.6,,0
314,74,50,40.0,173.8,9.8,,0
315,62,48,46.4,149.1,8.5,,0.26
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316,52,48,45.3,102.4,6.3,,0.02
317,59,49,50.3,100.3,5.7,,0
318,68,53,48.4,266.2,9.9,,0
319,70,45,45.9,240.2,8.6,,0.09
320,54,41,31.2,264.7,13,,0.13
321,62,40,27.7,340.3,11.7,,0
322,71,44,29.1,345.8,11.8,,0
323,58,39,28.0,329.5,11.6,,0
324,56,30,26.8,336.6,6.5,,0
325,64,29,23.5,317.2,8.1,,0
326,71,40,24.5,309.3,11.4,,0
327,52,32,6.3,305.4,9.1,,0
328,57,22,12.1,324.2,5.7,,0
329,64,27,14.9,314.6,4.7,,0
330,69,28,21.2,277.7,5,,0
331,71,31,24.5,318.5,5.3,,0
332,71,44,24.9,210.6,8.7,,0
333,59,36,14.9,300.1,11.9,,0
334,57,27,18.5,296.8,8.4,,0
335,39,30,27.5,98.1,6.5,,0.04
336,48,30,24.4,307.3,9.6,,0
337,52,24,20.5,314.4,6.9,,0
338,56,22,19.9,224.4,6.3,,0
339,55,32,22.7,186.8,5.8,,0
340,63,29,26.5,252.0,6.6,,0
341,68,35,30.6,305.2,8.1,,0
342,68,35,30.8,242.3,5.3,,0
343,70,34,32.8,259.9,7.1,,0
344,70,46,41.5,232.5,6.4,,0.04
345,61,49,47.2,110.9,11.6,,0.65
346,58,46,39.7,204.0,8.1,,0
347,60,38,35.4,280.7,6.9,,0
348,55,33,25.0,311.9,8.7,,0
349,51,30,28.1,192.8,8.3,,0
350,58,33,29.0,175.5,8.5,,0
351,60,36,35.0,158.8,6.8,,0
352,52,44,42.5,73.0,6.4,,0.44
353,57,45,47.5,94.5,6.7,,0.27
354,54,44,43.2,86.6,12.6,,0.23
355,45,38,39.3,100.7,9.9,,1.18
356,55,34,35.6,216.3,10.9,,0
357,58,31,33.6,268.5,6.2,,0
358,54,34,32.0,231.0,8.5,,0
359,44,38,36.0,77.8,5.2,,0.23
360,50,38,37.8,99.6,5.6,,0.21
361,53,36,33.9,228.4,4.7,,0
362,57,33,33.8,264.6,4,,0
363,62,38,37.7,243.2,6.4,,0
364,67,34,36.7,306.9,6,,0
365,60,37,28.0,301.2,8.3,,0
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1,57,31,24.5,239.9,9.4,,0
2,53,29,23.5,260.6,6.4,,0
3,52,34,24.8,106.1,6.9,,0
4,55,41,40.2,110.0,5.5,,0.02
5,63,41,44.3,214.3,4.7,,0.02
6,68,43,42.5,168.0,10.2,,0.04
7,55,40,26.2,289.7,10.5,,0
8,52,37,27.6,132.9,6.8,,0
9,60,34,24.2,309.2,10.8,,0
10,54,35,23.2,150.3,9.5,,0.28
11,42,35,34.8,65.9,6,,0.32
12,49,39,32.1,134.8,14.5,,0.15
13,50,30,27.2,289.7,5.6,,0
14,52,25,26.1,267.0,4.4,,0
15,42,24,19.8,310.6,10.9,,0
16,46,18,18.2,274.0,5.6,,0
17,46,26,25.5,112.5,6.5,,0
18,44,31,28.3,129.1,7,,0.08
19,47,24,24.6,293.5,5.9,,0
20,52,31,32.1,170.6,6.5,,0.09
21,54,40,36.0,167.3,11,,0.04
22,60,36,26.5,317.0,11.7,,0
23,59,29,20.3,338.2,5.5,,0
24,60,25,22.6,315.4,6.2,,0
25,61,33,28.4,172.2,7.2,,0
26,54,43,39.5,114.9,5.2,,0.1
27,61,34,36.1,203.0,5.9,,0
28,64,33,34.7,302.6,5,,0
29,64,32,33.8,310.1,4.2,,0
30,67,34,31.3,337.7,5.1,,0
31,65,32,29.3,312.0,6.9,,0
32,55,36,35.9,114.3,7.2,,0.01
33,54,44,44.1,107.1,6.2,,0.04
34,52,42,40.5,116.2,10,,0.08
35,57,37,32.0,256.8,8.1,,0
36,59,31,32.1,360.5,6.8,,0
37,62,31,31.1,253.6,5.2,,0
38,61,40,26.3,214.0,6.4,,0
39,60,43,39.5,258.9,6.4,,0.03
40,63,36,37.3,289.5,8,,0
41,65,35,37.3,272.4,6.8,,0
42,64,42,39.9,266.8,6.2,,0
43,66,39,36.8,278.5,5.9,,0
44,65,40,39.4,183.4,9.9,,0
45,63,49,32.8,392.6,12.9,,0
46,63,34,30.9,312.2,6.9,,0
47,62,39,26.7,352.9,14.9,,0
48,59,39,21.1,324.9,11.7,,0
49,58,28,21.3,312.1,7.2,,0
50,69,26,18.9,369.4,6.5,,0
51,73,31,23.5,383.8,6.4,,0
52,75,37,27.1,384.1,8.4,,0
53,71,40,23.3,301.5,7.2,,0
54,71,44,29.7,421.4,10.1,,0
55,58,41,32.0,301.5,10.8,,0
56,59,26,25.3,401.7,6.1,,0
57,62,42,22.0,390.1,7.1,,0
58,69,29,23.5,445.0,7.8,,0
59,73,33,24.7,464.5,6,,0
60,75,33,23.3,376.0,6.9,,0
61,72,40,25.0,268.6,7.1,,0
62,76,43,34.9,404.6,7.8,,0.08
63,61,48,43.5,319.7,9.7,,0.06
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64,62,46,35.7,342.9,11.2,,0
65,67,48,35.0,462.7,13.3,,0
66,75,44,28.9,438.4,6.9,,0
67,79,39,25.2,470.6,11,,0
68,62,45,27.9,340.6,13.8,,0
69,61,39,28.4,348.2,9.2,,0.01
70,63,33,25.7,466.3,5.7,,0
71,68,34,27.6,444.7,7.5,,0
72,67,31,27.0,495.7,6.6,,0
73,74,33,21.7,508.4,5.5,,0
74,78,36,20.3,487.7,6,,0
75,82,37,21.2,530.2,6.9,,0
76,77,43,23.9,476.8,8.8,,0
77,69,50,39.4,388.3,8.7,,0.17
78,67,49,29.3,520.4,14.9,,0.03
79,71,42,25.1,561.4,7.1,,0
80,80,38,22.6,392.0,6.3,,0
81,76,60,24.7,494.8,14.6,,0
82,71,53,36.5,487.6,9.3,,0
83,76,47,32.7,483.9,10.6,,0
84,74,53,21.8,554.9,10.5,,0
85,79,40,21.5,533.1,7.2,,0
86,83,41,25.0,527.0,7.3,,0
87,72,54,40.1,267.9,9.3,,0.13
88,70,50,42.0,451.2,9.8,,0
89,75,48,40.2,502.9,8,,0
90,79,48,41.3,505.7,10.7,,0.02
91,78,47,34.5,562.4,9.1,,0
92,64,44,37.0,407.5,12.7,,0
93,68,47,37.1,370.8,7.8,,0
94,73,38,30.3,592.4,5.2,,0
95,78,38,26.6,560.1,7.1,,0
96,79,44,35.3,550.2,9.9,,0
97,82,57,32.7,619.9,9.9,,0
98,86,47,29.8,572.5,7.1,,0
99,86,48,27.5,577.1,6.9,,0
100,84,60,23.6,576.1,10.7,,0
101,86,58,28.2,646.8,8.7,,0
102,89,56,25.8,613.9,8,,0
103,88,51,37.0,625.9,8.1,,0
104,88,54,52.8,500.3,8.8,,0.13
105,85,57,44.8,558.6,8.2,,0.15
106,84,50,34.0,635.2,9,,0
107,81,58,32.6,471.3,9,,0
108,81,50,36.9,609.0,8,,0
109,84,49,36.8,638.9,18,,0
110,71,46,34.2,577.0,10.2,,0.02
111,75,47,25.4,673.9,8.3,,0
112,80,45,22.4,610.4,6.6,,0
113,86,56,25.8,672.3,9.2,,0
114,88,53,31.2,619.6,6.6,,0
115,93,51,37.8,607.2,8.7,,0
116,81,57,47.0,590.9,11.4,,0
117,85,56,46.5,591.0,6.5,,0
118,93,60,45.0,658.8,6.6,,0
119,96,65,39.5,676.0,9.6,,0
120,95,62,40.4,686.3,7.2,,0
121,97,63,43.4,652.7,6.9,,0
122,96,65,43.9,678.5,9.2,,0
123,89,62,52.1,402.8,8.7,,0.09
124,71,58,57.0,203.7,8.8,,0.02
125,81,61,52.8,521.8,8.1,,0
126,85,59,51.3,571.8,9.2,,0.15
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127,79,57,52.8,467.6,10.7,,0.75
128,81,54,53.3,655.4,7.7,,0.01
129,82,56,50.6,621.1,8.5,,0.02
130,82,57,45.3,585.7,10.4,,0
131,78,58,43.4,536.9,10.2,,0
132,86,61,44.7,640.9,11.2,,0
133,90,61,43.9,689.1,6.6,,0
134,87,62,48.5,526.4,9,,0.05
135,87,56,49.0,616.3,7.6,,0
136,90,60,46.2,611.2,8.1,,0
137,93,57,48.0,675.4,7.5,,0
138,91,56,48.0,660.0,7.7,,1.26
139,84,58,56.1,543.4,7.7,,1.14
140,84,60,51.1,609.5,8.8,,0.01
141,81,61,54.5,448.0,6.9,,0.04
142,85,56,50.8,651.0,9,,0.08
143,86,56,51.5,554.6,8.5,,0.11
144,70,56,52.9,428.8,10.4,,0.28
145,72,55,54.2,554.5,10.2,,0.03
146,79,53,47.7,626.2,6.9,,0
147,77,54,51.7,472.6,7.2,,0.12
148,83,55,50.3,611.8,11.1,,0.02
149,82,57,48.5,682.7,7.8,,0
150,84,56,51.5,594.4,7.8,,0.02
151,84,58,53.1,607.7,7.8,,0.02
152,85,55,49.9,681.9,7.2,,0
153,86,64,49.6,525.3,8.1,,0.12
154,88,55,44.8,688.7,5.7,,0
155,96,58,45.5,714.1,8.9,,0
156,93,59,46.7,634.8,7.2,,0
157,96,72,40.2,713.0,10.3,,0
158,89,73,39.0,607.3,10.4,,0
159,91,64,50.0,574.2,9.7,,0
160,88,57,48.0,659.9,8.1,,0
161,89,58,42.6,706.6,8.1,,0
162,94,62,39.5,672.9,6.4,,0
163,99,61,37.1,737.6,6.9,,0
164,97,70,37.7,699.9,6.8,,0
165,96,69,29.0,721.0,8.1,,0
166,96,70,25.7,675.6,10.4,,0
167,98,75,24.9,656.9,13.4,,0
168,100,72,26.8,743.8,12.5,,0
169,99,60,29.9,737.0,6.1,,0
170,107,64,40.3,661.4,7.7,,0
171,106,70,41.4,704.5,7.1,,0
172,103,72,46.8,624.8,8.6,,0
173,97,65,58.5,648.9,9.7,,0.14
174,95,65,56.6,644.0,5.4,,0
175,99,70,52.3,641.2,7.9,,0.01
176,99,65,47.3,698.8,8,,0
177,103,70,42.8,653.1,6.8,,0
178,100,69,52.6,643.1,7.3,,0
179,100,68,44.2,715.0,7.8,,0
180,102,66,33.8,719.2,8,,0
181,103,65,37.8,722.5,7.4,,0
182,103,66,39.4,704.3,10,,0
183,101,81,39.2,689.2,13.2,,0
184,98,71,38.3,740.6,8.6,,0
185,104,63,47.3,648.2,10.3,,0.02
186,102,76,52.3,685.5,9.8,,0
187,105,74,49.5,702.7,6.1,,0
188,108,76,46.0,672.7,7.9,,0
189,107,77,48.3,687.8,6.9,,0
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190,104,71,50.0,710.7,7.2,,0
191,102,77,53.3,667.4,9.5,,0
192,100,76,53.6,630.1,8.1,,0.1
193,96,71,55.8,647.9,9.2,,0
194,94,67,51.2,679.0,11.5,,0
195,96,73,40.9,702.0,11,,0
196,99,71,40.6,729.0,10.3,,0
197,101,72,39.3,556.4,7.6,,0
198,101,75,42.6,692.6,8.1,,0
199,98,70,57.8,630.8,11.6,,0.05
200,99,65,55.2,642.1,6.4,,0
201,94,72,54.3,631.0,6.2,,0
202,96,68,57.6,621.1,6.9,,0.08
203,96,68,57.9,658.8,6.5,,0
204,100,69,56.9,644.2,6.3,,0
205,99,74,59.7,609.8,8.3,,0
206,96,69,61.6,589.3,8.7,,0.17
207,92,65,61.2,645.2,8,,0.14
208,97,73,59.7,652.0,7.1,,0
209,93,71,61.8,483.8,7.8,,0
210,94,70,63.3,566.3,7.4,,0
211,98,71,58.0,613.9,7,,0
212,97,71,59.0,477.8,6.9,,0.07
213,93,65,60.8,512.5,8.4,,0.02
214,83,65,63.6,239.5,8.9,,0.07
215,91,64,62.2,588.1,6.3,,0.01
216,98,66,57.9,634.2,6.2,,0
217,98,71,53.1,645.8,8,,0
218,100,68,54.7,624.6,7.5,,0
219,98,68,55.2,640.5,7.4,,0.05
220,96,68,57.2,655.6,7.1,,0.01
221,97,73,55.2,577.9,9.5,,0
222,98,68,53.9,599.2,6.3,,0
223,104,68,50.8,610.7,7.5,,0
224,97,69,56.6,586.0,10.7,,0
225,87,65,63.8,457.7,9.5,,1.64
226,87,68,62.0,490.1,6.8,,0
227,98,69,58.9,578.4,5.8,,0
228,94,69,58.0,555.2,7.1,,0
229,95,69,55.8,660.5,6,,0
230,99,74,52.5,627.9,6.3,,0
231,98,71,60.0,574.8,9,,0.01
232,96,68,59.2,589.6,7.4,,0.03
233,95,67,54.8,619.1,6.9,,0.08
234,96,71,54.1,612.8,8.8,,0
235,94,67,54.0,587.5,7.3,,0
236,91,69,61.0,391.6,8.1,,0.21
237,86,70,58.6,492.2,10.5,,0
238,91,63,54.3,588.6,6.3,,0
239,93,64,56.8,606.4,6.6,,0
240,92,67,56.3,557.1,8,,0
241,96,67,55.8,574.3,5.9,,0
242,93,73,55.0,503.4,10.4,,0
243,91,70,52.3,574.3,7.9,,0
244,94,64,50.0,526.3,7.2,,0
245,95,65,48.5,598.7,8,,0
246,95,67,45.5,565.7,6.5,,0
247,97,64,42.8,590.9,5.8,,0
248,99,67,44.3,537.0,8.6,,0
249,98,66,43.7,589.9,8.1,,0
250,97,69,41.6,562.8,6.5,,0
251,100,62,44.5,571.0,7,,0
252,100,74,49.0,547.2,8.2,,0
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253,98,68,37.7,604.9,7.7,,0
254,99,61,38.4,591.9,8.7,,0
255,90,61,52.8,590.3,8,,0
256,91,61,52.9,547.2,6.9,,0
257,96,70,53.2,552.0,7.8,,0
258,89,69,60.7,462.5,9,,0
259,88,67,62.5,480.6,8.3,,0.01
260,89,66,63.0,506.7,7,,0.14
261,95,66,57.9,550.6,5.4,,0
262,96,69,55.0,468.9,8.1,,0
263,93,67,56.8,413.6,6.5,,0
264,88,71,54.4,426.3,13.4,,0
265,92,66,49.5,560.6,10.1,,0
266,87,62,41.2,522.4,9.2,,0
267,84,56,44.7,550.2,8.2,,0
268,86,57,44.5,525.6,5.3,,0
269,91,59,40.7,519.7,9.2,,0
270,86,62,37.3,508.6,8.7,,0
271,89,57,41.8,530.3,6.6,,0
272,86,53,36.9,543.2,10.8,,0
273,84,52,36.5,507.1,8.9,,0
274,84,52,30.7,534.9,6.2,,0
275,84,47,30.1,480.2,5.4,,0
276,85,48,28.2,494.3,5.3,,0
277,86,50,27.6,513.7,5.4,,0
278,89,51,25.6,488.0,5,,0
279,91,53,28.3,387.5,5.8,,0
280,89,51,29.9,493.2,6.9,,0
281,82,52,20.9,466.7,8.8,,0
282,75,43,23.7,508.9,6,,0
283,84,39,22.5,502.8,6.9,,0
284,81,43,24.6,484.3,8.1,,0
285,86,44,29.0,494.6,5.6,,0
286,89,47,28.2,483.6,7.1,,0
287,88,47,33.7,449.2,8.7,,0
288,84,61,41.3,414.6,10.8,,0
289,82,61,35.5,474.4,9.4,,0
290,82,47,31.9,465.1,6.8,,0
291,85,51,35.2,432.2,5.1,,0
292,87,46,36.7,399.0,6.2,,0
293,87,57,45.1,395.6,6.9,,0
294,79,60,46.1,255.0,7.8,,0
295,83,53,49.6,410.9,7.9,,0
296,73,57,54.9,229.0,6.9,,0.1
297,76,57,57.0,281.4,8.7,,0.01
298,76,59,56.5,274.2,7.6,,0.05
299,82,51,52.7,415.5,6,,0
300,81,51,43.5,422.2,7.1,,0
301,82,47,36.7,367.9,6.1,,0
302,65,52,49.3,144.8,9.3,,0.09
303,71,52,51.6,226.5,8,,0.02
304,73,58,41.7,374.5,11.2,,0
305,75,55,43.8,279.6,12.3,,0
306,66,46,21.9,403.4,9,,0
307,74,36,25.9,360.1,10,,0
308,64,37,30.0,195.2,11.3,,0.08
309,49,31,25.0,393.2,7.7,,0
310,54,35,28.4,275.3,5.1,,0
311,61,31,22.5,368.0,6,,0
312,64,26,24.5,356.1,6.7,,0
313,71,35,29.8,389.0,8.2,,0
314,71,50,35.3,380.6,8.7,,0
315,74,51,37.8,363.2,9.6,,0
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316,64,44,28.7,318.1,12,,0
317,64,33,20.9,383.4,6.9,,0
318,68,29,15.5,353.3,6.5,,0
319,72,32,19.7,342.1,7.3,,0
320,73,34,23.8,345.6,6.2,,0
321,73,34,29.5,283.0,6,,0
322,73,41,27.8,334.9,7.9,,0
323,67,50,35.0,229.4,8.8,,0
324,65,45,33.1,269.3,7.5,,0
325,63,38,34.0,207.1,15,,0.16
326,52,35,24.0,291.8,10.8,,0
327,56,30,27.5,232.4,7.1,,0
328,58,38,25.8,258.6,13.9,,0.04
329,50,31,16.5,339.2,12,,0
330,49,21,15.4,335.6,6,,0
331,50,20,14.0,325.2,7.3,,0
332,53,18,13.5,336.4,5.5,,0
333,54,17,14.5,339.9,6.5,,0
334,57,21,13.8,280.4,6.2,,0
335,57,26,16.1,158.3,8.2,,0
336,61,23,15.0,333.4,6.6,,0
337,62,28,18.3,301.2,6.4,,0
338,56,44,37.8,128.5,7.3,,0.05
339,55,31,40.8,121.2,8.4,,0.68
340,35,25,26.4,109.6,5.7,,0.39
341,34,29,30.5,63.8,6.1,,0
342,33,28,29.3,59.8,7.1,,0
343,46,26,30.1,115.2,12.3,,0.04
344,54,38,34.0,289.9,9,,0
345,61,31,33.8,279.6,8,,0
346,64,35,34.8,267.2,6.1,,0
347,63,37,31.2,315.2,11.3,,0
348,45,32,31.0,150.5,8.8,,0.01
349,42,29,25.3,260.5,5.2,,0.05
350,47,32,24.5,266.3,9.9,,0
351,48,33,24.4,273.3,9,,0
352,52,23,22.0,300.4,6.3,,0
353,64,32,29.2,306.4,10.6,,0
354,58,39,29.1,209.6,7.8,,0
355,50,36,25.0,207.1,7.2,,0
356,59,34,29.7,223.2,5.6,,0
357,64,35,35.9,219.1,6.6,,0
358,61,35,18.1,291.4,10.4,,0
359,55,39,23.1,165.2,8.3,,0
360,56,34,25.7,112.0,9.6,,0
361,59,32,28.5,285.8,4.7,,0
362,60,31,31.8,210.7,5.7,,0
363,69,48,44.8,134.3,9.2,,0
364,71,55,49.0,194.0,8.1,,0
365,63,49,45.5,165.5,7.1,,0.01
366,54,44,47.1,102.3,7.6,,0.12
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1,47,41,42.3,87.9,5.7,,0.26
2,55,44,46.2,122.0,6,,0
3,61,43,34.1,135.4,12.2,,0
4,53,31,22.7,316.1,6.4,,0
5,58,38,33.4,195.0,6.2,,0
6,56,47,48.3,126.8,5.7,,0.19
7,63,49,44.3,194.0,14.3,,0
8,64,49,45.3,207.5,14,,0.06
9,58,45,36.5,209.3,8.4,,0
10,52,35,32.0,165.7,5.9,,0.01
11,63,39,38.7,251.7,13.4,,0.04
12,60,37,31.1,301.7,9.1,,0
13,62,36,37.1,162.1,7.1,,0.13
14,52,38,42.7,129.8,5.2,,0.05
15,56,46,38.4,260.4,10.2,,0
16,61,37,39.0,256.4,6,,0
17,62,49,46.9,158.4,8.3,,0.11
18,53,47,46.0,78.0,10,,0.35
19,56,44,37.1,244.5,10.9,,0.14
20,56,40,31.8,327.7,10.3,,0
21,65,32,33.9,341.3,4.7,,0
22,67,33,35.1,343.2,5.8,,0
23,69,34,25.1,340.0,11,,0
24,55,30,23.4,366.3,5.9,,0
25,58,30,20.1,357.4,7.9,,0
26,61,28,22.1,326.7,4.9,,0
27,57,39,24.5,142.5,5,,0
28,60,45,38.4,235.1,6.9,,0
29,50,34,32.3,317.6,10.3,,0
30,48,33,34.3,117.1,9.6,,0
31,61,36,37.8,357.2,6.5,,0
32,66,37,32.1,391.2,7.1,,0
33,62,31,18.1,373.4,6.5,,0
34,64,30,22.9,406.2,8,,0
35,53,37,29.0,236.5,8.5,,0
36,57,30,24.9,350.7,5.2,,0
37,59,26,19.8,340.5,5.8,,0
38,66,28,21.5,378.1,5.9,,0
39,70,35,30.0,218.9,6.1,,0
40,59,47,40.1,273.4,10.4,,0.01
41,57,43,32.4,306.3,13.5,,0
42,59,41,29.2,437.5,13.8,,0
43,63,33,26.5,371.5,8.6,,0
44,66,39,25.1,260.1,5.3,,0
45,65,46,29.3,227.8,10.6,,0.13
46,58,44,30.9,327.0,13.5,,0.04
47,62,43,28.5,340.2,6.9,,0
48,69,40,26.2,417.9,6.9,,0
49,72,39,29.7,372.4,6.7,,0
50,75,50,39.8,391.8,10.7,,0
51,68,52,39.6,285.9,16.7,,0.02
52,65,44,27.6,410.0,11.9,,0
53,62,44,20.9,431.7,10.4,,0
54,65,36,23.8,242.3,6.7,,0
55,57,48,33.7,145.7,12.8,,0.01
56,61,44,28.0,455.0,9.6,,0
57,69,34,25.6,461.5,5.4,,0
58,62,44,34.5,198.6,7.4,,0
59,60,42,37.7,282.1,9.6,,0.11
60,54,39,28.6,433.6,15.2,,0
61,63,35,28.1,495.4,11,,0
62,65,33,22.4,486.0,7.6,,0
63,61,40,27.9,467.2,9.3,,0
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64,64,31,21.2,475.9,6.4,,0
65,70,32,18.3,475.6,6,,0
66,74,37,19.3,496.4,5.6,,0
67,77,39,19.0,504.1,6.7,,0
68,79,44,19.0,540.0,9.4,,0
69,77,42,21.1,509.4,6.9,,0
70,74,42,29.5,513.6,9.7,,0
71,62,32,27.3,526.4,12.4,,0
72,56,26,20.7,531.5,6.4,,0
73,67,34,25.6,266.5,7,,0
74,74,51,32.7,541.6,15.3,,0
75,78,55,32.7,534.2,10.1,,0
76,81,44,28.5,524.5,8.6,,0
77,79,60,34.4,481.5,12.8,,0
78,76,53,32.5,562.1,8.5,,0
79,79,48,30.1,510.9,8.1,,0
80,80,50,29.6,392.5,8.2,,0
81,76,51,36.3,559.7,7.3,,0
82,80,46,37.5,550.3,6.2,,0
83,80,55,32.6,565.0,7.7,,0
84,82,49,30.8,587.8,6.4,,0
85,82,48,29.7,534.3,10.2,,0
86,70,46,28.4,555.7,13.7,,0
87,72,46,28.8,560.3,8.9,,0
88,65,49,29.2,450.6,14.6,,0.01
89,71,47,30.8,613.1,14.8,,0
90,74,46,30.8,621.5,8.8,,0
91,76,47,28.5,556.2,8.1,,0
92,80,48,27.8,516.6,10,,0
93,74,50,22.0,605.6,10.7,,0
94,78,40,23.7,645.1,7,,0
95,84,45,23.5,591.9,12.1,,0
96,76,55,24.1,518.9,18.5,,0
97,69,48,22.4,541.5,11.6,,0
98,68,42,19.1,610.0,7.7,,0
99,78,38,17.1,624.3,8.5,,0
100,85,53,21.3,624.2,11.9,,0
101,86,56,27.1,662.3,9.6,,0
102,83,61,23.5,529.6,13.6,,0
103,77,55,29.5,463.8,11.2,,0
104,69,51,25.1,505.2,14,,0
105,75,45,16.8,666.2,8,,0
106,76,45,20.7,438.2,10.1,,0
107,82,52,27.8,680.9,8.8,,0
108,89,54,29.1,646.5,12.1,,0
109,84,60,23.8,685.0,10.5,,0
110,79,48,15.7,657.6,7.1,,0
111,82,44,27.1,673.5,7.8,,0
112,93,50,33.6,650.0,10.1,,0
113,88,71,27.0,526.0,14.9,,0
114,86,60,25.0,665.0,14.4,,0
115,85,57,27.7,682.2,9.6,,0
116,90,53,36.0,655.1,10.3,,0
117,89,65,39.2,594.4,10.7,,0
118,89,67,32.0,632.9,8.7,,0
119,82,52,42.7,550.5,10.6,,0.12
120,87,52,29.2,661.2,11.3,,0
121,86,53,27.2,625.2,12.6,,0
122,79,43,29.8,688.3,6.4,,0
123,87,49,25.9,722.0,10,,0
124,89,67,26.2,704.5,15.1,,0
125,86,65,28.7,686.0,14,,0
126,84,56,26.1,690.8,8.4,,0
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127,88,55,28.1,730.2,13.2,,0
128,88,62,29.3,730.1,15.8,,0
129,80,54,26.9,718.8,11.7,,0
130,82,50,32.2,731.3,8.6,,0
131,89,49,29.8,739.4,7.3,,0
132,83,59,39.5,632.7,12.5,,0
133,85,54,41.8,623.5,8.1,,0
134,89,60,41.8,699.1,6.7,,0
135,93,64,41.2,663.0,8.8,,0
136,91,66,42.4,662.3,9.1,,0
137,90,68,36.9,738.4,9.6,,0
138,89,63,43.6,628.1,8.1,,0
139,91,61,47.6,611.6,9.2,,0
140,94,58,44.6,716.4,7.3,,0
141,94,63,42.9,693.6,8.7,,0
142,91,74,39.0,666.4,12.1,,0
143,93,66,39.0,694.5,9.5,,0
144,93,63,43.7,650.7,7.9,,0
145,92,62,44.4,679.1,10.1,,0
146,89,65,45.6,672.9,10.2,,0
147,91,62,43.6,706.4,7.5,,0
148,91,65,45.1,486.3,8.9,,0
149,91,57,42.8,705.5,7.6,,0
150,97,62,38.5,730.9,7.5,,0
151,100,62,42.9,732.8,9.7,,0
152,98,72,40.8,724.5,13.9,,0
153,98,71,32.8,719.2,15.1,,0
154,94,68,33.2,736.3,15.2,,0
155,93,70,31.3,719.9,8.8,,0
156,97,61,34.5,745.6,10.5,,0
157,97,73,34.6,652.2,14.4,,0
158,88,63,34.1,742.6,11.5,,0
159,87,65,28.4,757.4,10.8,,0
160,90,64,30.3,730.1,8.3,,0
161,93,58,40.9,707.5,7.8,,0
162,98,62,44.3,731.2,6.9,,0
163,103,68,46.1,743.9,7.6,,0
164,105,68,48.5,730.6,6.7,,0
165,101,71,49.8,738.0,10.3,,0
166,94,65,55.7,683.6,10.8,,0
167,93,65,55.2,623.7,9,,0.76
168,96,65,55.8,736.9,7,,0
169,99,71,48.5,718.7,7.2,,0
170,102,69,50.8,750.3,9.4,,0
171,98,71,56.4,691.9,12,,0.01
172,98,68,56.0,702.2,9.9,,0.7
173,99,67,53.8,674.9,8.1,,0
174,101,71,47.3,731.5,7.5,,0
175,104,64,40.7,738.2,6.6,,0
176,104,69,50.7,702.2,9.1,,0
177,98,72,57.9,697.0,9,,0
178,99,72,53.1,708.7,8.3,,0
179,102,76,50.2,701.5,8.7,,0
180,102,75,55.3,604.3,10.4,,0
181,87,70,61.6,479.3,9.2,,0
182,95,69,61.6,609.6,9,,0
183,92,73,62.3,612.0,11.4,,0
184,96,74,58.8,583.6,13.9,,0
185,97,76,57.5,679.1,13.8,,0
186,98,78,53.2,688.6,11.8,,0
187,101,77,49.5,709.2,9.7,,0
188,105,79,52.0,687.8,9.5,,0
189,104,78,51.3,689.6,8.5,,0
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190,103,78,54.0,647.9,7.8,,0
191,101,71,61.2,649.0,8.9,,0.19
192,93,70,63.0,616.1,6.2,,0.01
193,93,72,62.8,479.7,8.7,,0
194,93,74,61.5,593.0,10,,0
195,97,75,60.3,582.3,9.4,,0.24
196,81,68,65.3,269.3,5.2,,0.05
197,88,71,62.8,515.6,8,,0
198,86,69,57.5,477.0,8,,0.2
199,97,68,58.5,597.2,7,,0
200,95,70,62.2,561.3,5.8,,0.16
201,95,68,62.3,583.5,6.8,,0.07
202,95,69,56.7,623.3,7.4,,0
203,98,72,56.2,656.4,9.5,,0.02
204,98,73,56.6,679.3,10.5,,0
205,97,78,56.4,673.2,11.3,,0
206,99,79,48.5,659.3,9.2,,0
207,97,76,49.5,539.4,10.5,,0
208,103,75,42.3,677.4,9.1,,0
209,103,71,52.1,596.8,7.7,,0
210,98,74,57.1,669.1,8.4,,0
211,101,76,53.9,636.5,6.9,,0
212,102,76,55.3,637.8,7.6,,0.01
213,104,74,57.8,612.1,8.3,,0
214,89,66,63.8,465.0,9.2,,0.23
215,98,70,60.2,588.0,7.7,,0
216,94,73,58.7,584.2,9.4,,0
217,99,72,58.6,529.9,7.7,,0
218,93,71,63.9,469.6,6.4,,0.01
219,89,66,65.8,449.6,7.6,,0.56
220,94,69,59.6,614.4,5.7,,0
221,101,72,58.5,621.1,6.3,,0
222,103,74,54.9,627.8,7.7,,0
223,105,71,55.3,556.1,7.8,,0.08
224,101,68,56.3,617.4,5.8,,0
225,98,71,55.3,632.3,7.7,,0
226,93,69,61.2,518.8,8.9,,0.02
227,95,69,63.0,636.1,5.5,,0.07
228,98,70,59.6,600.4,7.9,,0.06
229,95,71,61.5,605.3,7.3,,0
230,94,66,63.8,575.8,10.4,,0.48
231,90,66,64.3,511.6,8.2,,0.15
232,97,70,59.8,615.3,6.5,,0
233,97,69,54.4,629.3,6.3,,0
234,97,72,54.1,604.0,8.1,,0
235,99,72,52.5,626.7,6.7,,0
236,102,68,51.8,603.6,5.4,,0
237,95,75,57.9,560.3,9.2,,0.02
238,93,70,62.1,483.2,6.9,,0
239,93,70,58.8,589.8,8.8,,0
240,91,72,58.2,520.4,7.6,,0
241,87,68,63.4,453.9,8,,0.17
242,91,67,63.3,521.9,7.6,,0.37
243,76,61,58.3,243.4,9.7,,0.51
244,85,62,58.6,526.0,4.8,,0
245,94,65,59.3,572.5,5.7,,0
246,90,65,51.0,613.0,8,,0
247,94,66,53.3,570.8,5.1,,0
248,96,69,49.6,584.7,6.6,,0
249,95,65,56.3,556.4,7.7,,1.08
250,90,65,56.9,573.8,5.3,,0
251,91,67,53.8,580.8,6.9,,0
252,91,63,54.9,586.0,5.7,,0
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253,87,63,52.6,381.0,8.5,,0
254,89,65,58.8,562.2,5.6,,0
255,86,67,56.6,375.8,11,,0.07
256,87,66,57.7,455.4,9.6,,0.1
257,77,60,54.4,523.9,7.8,,0.03
258,84,55,51.1,553.3,7.3,,0
259,90,62,53.6,537.7,7.2,,0
260,90,59,42.5,574.5,7,,0
261,90,63,36.8,592.0,8.7,,0
262,88,52,33.8,576.9,5.3,,0
263,95,51,37.5,581.5,7,,0
264,94,68,55.4,530.3,9.3,,0
265,95,71,57.7,519.3,12.4,,0
266,94,71,58.0,348.3,9.9,,0.03
267,81,70,62.4,207.3,9,,0.01
268,89,62,56.3,536.7,5.7,,0
269,91,57,35.3,550.7,11.5,,0
270,86,54,43.9,535.3,6.8,,0
271,89,53,37.1,527.4,5.1,,0
272,88,51,33.6,520.0,7.9,,0
273,88,55,37.1,442.8,5.7,,0
274,94,56,39.4,522.6,6.1,,0
275,94,52,35.5,518.2,6.2,,0
276,90,61,50.6,497.6,7.1,,0
277,93,57,40.9,515.1,6.1,,0
278,92,57,36.5,492.0,7.3,,0
279,83,65,44.3,286.9,10.1,,0
280,82,66,53.4,422.9,12.1,,0
281,82,61,47.2,458.4,7,,0
282,84,54,47.1,471.8,6.9,,0
283,87,55,45.9,443.6,5.2,,0
284,89,56,44.5,417.3,6.7,,0
285,85,62,42.2,442.1,10.3,,0
286,85,59,39.5,478.5,5.9,,0
287,87,55,40.0,420.5,7.3,,0
288,83,65,41.6,311.0,9.7,,0
289,82,60,40.8,399.0,9.3,,0
290,77,55,48.1,319.8,8.8,,0.04
291,78,55,47.3,338.5,6.1,,0
292,72,47,44.3,364.5,8.6,,0.03
293,73,41,41.7,435.6,7,,0
294,72,40,33.0,451.5,6.8,,0
295,74,37,27.8,436.6,5.4,,0
296,76,43,29.7,410.5,5.5,,0
297,80,39,27.9,453.9,5.6,,0
298,81,40,26.3,379.1,4.6,,0
299,68,43,32.4,290.1,14,,0.04
300,56,42,39.1,189.9,8.6,,0.01
301,70,34,39.5,390.4,9.1,,0
302,61,30,36.0,172.9,13.1,,0.04
303,51,30,26.2,331.4,6.3,,0.01
304,64,28,24.9,400.3,4,,0
305,71,40,31.0,317.1,6.8,,0
306,64,41,28.9,349.7,9.4,,0
307,69,31,30.5,396.6,5.9,,0
308,78,55,31.9,372.4,13.4,,0
309,75,50,27.5,371.8,10.4,,0
310,60,33,16.1,388.6,6.2,,0
311,69,31,24.1,336.9,6.5,,0
312,74,40,31.4,360.5,7.2,,0
313,75,43,28.0,393.9,5.6,,0
314,78,38,26.9,379.3,7.7,,0
315,74,55,40.6,233.4,11,,0
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316,70,48,39.0,322.1,10.3,,0
317,65,42,35.5,142.1,11,,0.11
318,60,37,32.6,355.5,7.7,,0
319,52,37,32.5,256.2,10,,0.38
320,57,37,32.9,329.3,5.8,,0
321,61,33,32.8,247.4,7.9,,0
322,69,44,36.9,241.7,7.7,,0
323,67,44,29.4,347.6,9.5,,0
324,64,34,30.2,344.8,6.3,,0
325,67,30,28.3,346.8,4.9,,0
326,70,38,28.0,239.0,6.9,,0
327,74,43,35.1,273.3,8.7,,0
328,74,46,37.0,343.9,8.9,,0
329,55,33,26.5,338.0,7.5,,0
330,51,26,�0.2,351.1,6.7,,0
331,57,23,5.5,346.2,5.4,,0
332,60,29,10.3,220.8,5.3,,0
333,67,27,13.5,289.5,5.5,,0
334,72,32,20.1,308.1,5.5,,0
335,69,43,26.6,265.9,6.2,,0
336,67,39,22.8,305.3,8.9,,0
337,59,34,15.5,309.6,9.4,,0
338,59,21,10.9,330.8,6.7,,0
339,68,31,11.5,286.7,6.2,,0
340,66,31,16.3,324.8,6.2,,0
341,70,33,24.7,278.4,6.1,,0
342,68,34,27.3,208.7,4.8,,0
343,73,44,31.0,238.3,6.7,,0
344,70,35,20.6,290.7,7.6,,0
345,68,40,23.3,153.8,7,,0
346,67,44,27.2,242.4,19.3,,0.01
347,58,37,20.0,328.5,8.1,,0
348,63,25,13.3,328.0,5.9,,0
349,69,26,16.6,325.5,11,,0
350,56,39,19.0,261.8,8.1,,0
351,59,25,18.2,311.2,7.4,,0
352,63,35,20.3,284.3,7.5,,0
353,60,30,25.0,168.0,7.2,,0
354,60,41,24.7,229.2,7.2,,0
355,46,39,27.0,86.8,7.2,,0.25
356,44,31,29.8,239.0,6.5,,0.23
357,49,28,27.5,316.4,9.2,,0
358,43,24,18.1,328.2,6.4,,0
359,53,20,21.0,327.8,4.6,,0
360,55,22,22.1,293.2,6.7,,0
361,63,37,34.3,197.0,6.5,,0
362,62,45,37.0,118.8,4.9,,0
363,52,37,33.7,105.6,10.5,,0.22
364,55,36,32.5,317.6,6.8,,0
365,56,31,34.4,265.2,7.1,,0
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1,58,31,33.7,263.1,7.7,,0
2,66,40,26.0,297.6,9.3,,0
3,62,31,19.7,316.2,7.3,,0
4,63,35,24.2,332.5,6.7,,0
5,71,35,22.6,263.1,11.5,,0
6,69,38,17.5,297.2,16.2,,0
7,53,24,5.9,332.9,6.6,,0
8,56,20,7.2,316.3,4.8,,0
9,59,24,10.5,231.9,6,,0
10,61,23,13.1,336.8,7.2,,0
11,58,28,16.5,239.5,6.2,,0
12,59,25,14.3,336.0,8.3,,0
13,62,23,11.9,334.5,5.8,,0
14,64,23,13.4,302.5,5.3,,0
15,62,32,16.9,201.6,5.7,,0
16,68,37,17.0,324.5,10.7,,0
17,62,28,14.1,361.6,6,,0
18,67,26,12.1,350.7,5.4,,0
19,68,25,17.1,321.5,4.9,,0
20,71,29,15.2,302.6,7.3,,0
21,61,31,30.0,298.9,6.9,,0
22,60,29,33.9,330.6,5.1,,0
23,63,29,35.1,289.5,4.7,,0
24,71,40,36.6,302.0,6.9,,0
25,71,42,29.5,375.1,11.7,,0
26,56,41,19.5,293.2,12.1,,0
27,56,34,13.4,375.2,8.4,,0
28,46,32,20.3,169.5,10.1,,0.02
29,44,32,28.6,185.1,5.5,,0.01
30,55,30,23.5,356.7,9.7,,0
31,42,22,17.1,249.4,8.2,,0
32,46,16,11.0,383.8,8.7,,0
33,52,15,9.5,254.8,5.9,,0
34,63,24,12.9,328.3,7,,0
35,61,42,26.5,229.8,11,,0
36,64,32,25.9,382.6,6.6,,0
37,66,27,20.5,413.3,6.5,,0
38,74,35,19.9,340.2,9.7,,0
39,61,45,36.8,122.4,9.7,,0.23
40,58,39,32.3,368.7,9.1,,0
41,60,38,28.5,411.5,7.5,,0
42,73,42,23.6,391.8,13.6,,0
43,59,36,17.3,437.9,10.5,,0
44,56,27,11.8,419.2,7.8,,0
45,64,37,17.8,323.0,5.8,,0
46,72,38,22.7,436.8,6.6,,0
47,76,34,21.0,441.5,5.4,,0
48,76,40,27.3,243.0,6.9,,0
49,76,52,26.2,399.9,14.5,,0
50,62,45,20.2,433.9,13.5,,0
51,61,38,21.1,331.9,6.5,,0
52,64,40,22.8,202.4,9.9,,0
53,58,45,18.4,420.3,16.2,,0
54,58,33,10.0,480.4,6.4,,0
55,66,24,9.7,456.4,7,,0
56,75,32,12.8,431.4,7.3,,0
57,70,38,21.3,456.5,5.4,,0
58,74,46,28.5,462.1,7.8,,0
59,67,51,27.4,410.9,12.7,,0
60,68,38,30.5,482.1,6.7,,0
61,68,37,24.6,354.0,6.5,,0
62,73,40,22.4,296.7,5.8,,0
63,78,48,34.8,396.7,6.9,,0

Page 1

Revised August 2012 Page 171



Year14.csv
64,77,50,32.1,480.3,10.8,,0
65,79,40,24.0,505.6,7.7,,0
66,81,43,25.3,504.4,10.1,,0
67,64,38,34.3,422.4,11.6,,0.02
68,59,35,29.4,440.1,7.6,,0
69,68,30,21.3,518.6,7.3,,0
70,76,37,18.9,439.5,9.7,,0
71,68,47,25.1,448.2,11.7,,0
72,59,42,35.3,323.0,11.3,,0.04
73,59,46,46.0,186.1,7.6,,0.31
74,75,50,46.5,456.0,6.2,,0
75,77,48,46.4,537.8,6.2,,0
76,83,53,39.4,491.2,9.2,,0
77,82,54,35.9,492.6,8.7,,0
78,78,62,40.3,450.3,10.2,,0
79,68,56,42.4,314.9,14.2,,0
80,74,47,34.8,552.7,5.1,,0
81,80,47,31.4,507.9,10.9,,0
82,76,59,25.8,421.0,13.8,,0
83,78,58,33.5,514.1,9,,0
84,80,50,29.5,464.1,11.7,,0
85,67,49,28.3,467.6,17.8,,0
86,60,36,26.3,325.8,11.6,,0
87,60,29,15.1,578.1,6.6,,0
88,72,33,16.3,494.2,6.6,,0
89,66,41,22.8,478.1,11.1,,0
90,78,37,28.0,610.3,5.4,,0
91,83,50,28.8,622.0,8.5,,0
92,82,56,23.7,635.0,10,,0
93,79,45,28.9,600.2,6.9,,0
94,79,56,25.5,314.6,14.7,,0
95,73,48,16.7,605.2,16.4,,0
96,74,40,20.1,610.6,8,,0
97,82,46,19.3,577.2,11.5,,0
98,83,53,24.2,496.0,13.2,,0
99,81,61,24.4,628.5,16.8,,0
100,81,51,26.4,656.7,13.6,,0
101,72,47,24.2,645.1,8,,0
102,78,42,22.9,592.5,5.6,,0
103,83,45,23.8,569.8,8.6,,0
104,86,62,25.5,650.4,12.6,,0
105,82,56,28.3,673.1,9.1,,0
106,81,51,28.8,641.2,10.6,,0
107,85,45,23.0,638.0,6.9,,0
108,90,50,24.3,596.8,5.5,,0
109,95,52,29.0,613.7,5.9,,0
110,88,59,39.7,629.9,8.8,,0
111,91,59,43.3,551.6,6.5,,0
112,87,63,48.2,544.9,8.9,,0.02
113,81,60,51.3,452.6,8.4,,0.63
114,83,57,38.7,668.5,12,,0
115,77,51,25.8,689.1,16,,0
116,81,58,26.9,701.9,14.3,,0
117,78,52,29.0,665.9,13.2,,0
118,79,43,25.5,710.0,9.1,,0
119,75,48,23.9,703.3,10.9,,0
120,79,44,30.1,693.9,7.5,,0
121,85,51,31.7,689.8,10.8,,0
122,83,57,25.5,682.9,9.3,,0
123,87,61,27.8,685.4,9,,0
124,93,55,35.0,718.8,5.8,,0
125,96,63,47.2,648.1,8.4,,0
126,92,64,39.8,631.6,10.4,,0
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127,88,68,34.4,376.2,11,,0
128,80,60,45.3,274.9,12.5,,0
129,85,53,36.4,674.7,8.2,,0
130,86,49,37.9,702.0,7.7,,0
131,86,58,44.0,668.0,7,,0
132,84,61,44.3,577.4,9.1,,0
133,86,59,38.8,671.5,11.4,,0
134,91,63,43.6,684.6,7.6,,0
135,94,63,43.2,710.4,10.5,,0
136,94,66,36.3,615.2,10.5,,0
137,94,61,33.5,636.8,7,,0
138,93,64,46.5,656.7,7.6,,0
139,92,63,48.2,698.5,8.1,,0
140,93,62,46.5,727.9,7,,0
141,91,65,50.0,510.2,8.3,,0
142,80,61,51.7,489.8,9.1,,0.16
143,92,57,50.9,574.3,7,,0.12
144,91,62,57.7,624.9,7.5,,0.25
145,88,63,41.5,733.7,11.3,,0
146,81,59,42.7,547.3,8.9,,0
147,89,61,45.3,720.4,5.9,,0
148,97,63,41.1,685.0,5,,0
149,99,65,37.7,713.5,6.1,,0
150,103,68,38.3,679.6,5.5,,0
151,101,73,50.3,557.0,9.7,,0.27
152,101,68,51.7,700.0,10.9,,0.37
153,98,67,53.7,698.2,8.4,,0
154,96,65,53.5,714.5,9,,0.3
155,97,67,52.5,745.4,6.3,,0
156,100,67,41.8,698.1,7.7,,0
157,102,72,40.4,728.1,8.6,,0
158,100,79,45.5,690.6,11.2,,0
159,100,76,33.8,748.0,9.7,,0
160,102,73,38.4,725.1,7.8,,0
161,107,68,47.2,685.1,8.2,,0
162,102,77,44.5,615.8,12.6,,0
163,103,73,45.2,698.2,10.2,,0
164,102,76,46.5,724.3,8.3,,0
165,104,78,43.0,728.3,9.3,,0
166,100,82,40.8,729.1,10.5,,0
167,104,79,41.0,708.1,8.3,,0
168,106,79,50.1,686.1,12.1,,0
169,101,74,52.4,686.4,10.2,,0
170,97,74,48.7,668.8,10.3,,0
171,99,73,51.0,663.1,9.6,,0
172,94,76,54.0,539.4,7.9,,0
173,98,72,52.4,664.3,7.9,,0
174,104,72,48.8,735.0,9.3,,0
175,107,71,45.2,733.4,6.7,,0
176,111,79,41.5,738.7,7.6,,0
177,112,80,41.5,730.2,7.7,,0
178,113,81,43.1,672.6,9.9,,0
179,113,81,39.5,567.4,9.2,,0
180,111,82,43.8,724.8,7.7,,0
181,114,77,42.5,696.3,7.2,,0
182,111,85,44.4,709.2,7.5,,0
183,108,83,47.3,666.8,9.7,,0
184,108,85,46.6,595.9,10.5,,0
185,103,84,46.3,544.6,12.7,,0
186,102,78,47.0,731.4,12.7,,0
187,100,78,34.3,737.9,11.8,,0
188,104,78,32.2,740.9,8.1,,0
189,102,72,50.3,671.4,11.5,,0.02
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190,101,71,49.8,705.5,8.2,,0
191,102,71,50.2,714.5,7.3,,0
192,103,75,47.8,699.4,9.2,,0
193,107,79,46.3,723.2,8.6,,0
194,107,76,44.3,689.4,8.4,,0
195,102,70,50.1,707.3,9.5,,0
196,102,75,51.0,692.2,10.2,,0
197,98,72,59.5,581.0,11.9,,0
198,92,69,60.8,406.3,7.7,,0.08
199,96,69,58.5,582.7,7.1,,0
200,98,75,52.4,668.0,9.1,,0
201,102,79,50.3,677.3,9.4,,0
202,101,75,55.0,577.2,11,,0.02
203,99,72,56.1,638.5,7.1,,0
204,102,71,49.6,651.3,6.7,,0
205,103,73,46.7,667.4,7,,0
206,105,73,46.4,659.8,7.5,,0
207,99,78,55.6,452.5,8.4,,0
208,97,74,56.6,565.1,7.1,,0
209,91,66,60.4,635.8,9.4,,0.06
210,97,66,55.6,635.7,9,,0
211,98,70,58.4,632.9,8.1,,0
212,102,73,55.7,656.9,7.2,,0
213,100,76,56.6,589.1,7.8,,0
214,99,74,59.8,600.3,7.7,,0.01
215,99,72,54.3,675.7,8.6,,0.01
216,97,73,49.9,652.1,10.3,,0
217,95,72,51.8,621.9,9.7,,0
218,100,73,52.1,673.5,6.6,,0
219,106,78,48.8,619.4,9.1,,0
220,101,78,49.0,637.4,10.4,,0
221,102,73,51.7,608.4,8.4,,0
222,97,75,51.9,644.9,8.5,,0
223,94,70,53.9,627.6,10.2,,0
224,97,73,50.8,585.1,6.3,,0
225,102,71,47.5,616.2,6.8,,0
226,96,72,50.2,588.2,11.3,,0
227,89,72,58.1,312.6,8.3,,0
228,99,74,55.4,610.4,6.2,,0
229,104,71,49.4,636.3,6.2,,0
230,106,71,48.7,642.7,7.5,,0
231,103,78,49.2,584.4,9.3,,0
232,100,70,50.4,634.8,9.3,,0
233,100,69,56.0,635.6,6.8,,0
234,101,74,52.5,622.4,5.5,,0
235,103,75,52.2,588.3,4.9,,0
236,98,75,54.3,621.6,8.1,,0
237,99,71,52.1,615.8,6.4,,0
238,102,71,49.1,604.7,7.3,,0
239,99,73,50.8,613.2,7.8,,0
240,102,74,49.3,580.6,6.2,,0
241,101,72,51.3,601.2,8.8,,0
242,98,71,55.9,574.5,8.3,,0
243,93,71,57.8,526.1,8,,0
244,91,71,58.3,541.4,9.8,,0
245,92,70,58.4,558.4,10.7,,0
246,91,71,59.1,508.1,9,,0
247,90,71,62.5,410.6,7.5,,0.03
248,95,67,57.9,505.3,8.2,,0
249,88,72,58.3,389.3,8.8,,0
250,93,67,57.3,561.5,6.8,,0
251,96,64,54.3,601.8,7.1,,0
252,97,69,52.2,582.3,6.1,,0
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253,99,71,49.0,572.1,7,,0
254,96,68,51.6,528.9,8.8,,0
255,96,70,52.3,562.4,9.3,,0
256,94,67,55.0,565.7,8.7,,0
257,92,70,56.9,500.4,6.5,,0
258,92,63,42.1,593.8,8.3,,0
259,86,60,48.2,515.7,10.9,,0
260,87,60,38.8,549.7,9.2,,0
261,88,55,35.6,570.5,7,,0
262,92,61,33.5,540.5,5,,0
263,95,64,35.8,530.2,5.1,,0
264,82,72,44.7,249.0,7.6,,0
265,75,58,45.1,513.6,10,,0
266,91,58,42.0,531.9,7,,0
267,92,59,38.0,524.9,8,,0
268,91,59,39.7,520.0,7.3,,0
269,93,63,42.5,530.5,7.5,,0
270,96,58,34.5,541.8,6.2,,0
271,97,55,27.8,552.7,6.2,,0
272,97,61,30.9,533.8,5.8,,0
273,97,63,35.2,467.6,5.9,,0
274,89,71,42.0,350.1,9.2,,0
275,87,58,43.7,473.1,9.9,,0
276,87,68,45.0,437.0,7.3,,0
277,91,62,44.4,403.5,5.4,,0
278,96,65,43.5,431.2,13.6,,0
279,81,64,42.9,414.0,12.3,,0
280,76,57,53.8,377.1,10.3,,0.19
281,73,52,40.0,481.2,9.9,,0
282,73,47,34.2,496.0,8.4,,0
283,75,43,28.8,510.5,5.4,,0
284,80,41,27.5,504.5,4.6,,0
285,84,45,29.8,502.8,5.7,,0
286,84,51,30.6,451.0,13.3,,0
287,66,54,45.6,139.6,14.3,,0.13
288,78,52,38.2,446.3,12.3,,0
289,79,62,45.8,348.6,9.1,,0
290,67,55,45.1,298.4,9.2,,0.03
291,75,48,47.5,459.4,6.4,,0
292,80,49,43.6,433.7,5.6,,0
293,83,54,39.4,452.8,7.9,,0
294,82,47,35.7,458.8,6.1,,0
295,83,45,32.3,420.7,5.7,,0
296,85,49,31.8,414.0,5.8,,0
297,85,57,31.2,361.5,5.8,,0
298,71,52,44.8,337.6,9.2,,0
299,71,50,46.4,293.8,6.1,,0
300,79,45,42.8,418.8,6.7,,0
301,85,46,35.4,420.9,6.5,,0
302,86,47,35.8,379.2,6.6,,0
303,79,55,37.3,294.2,8.9,,0
304,77,50,20.1,426.5,8,,0
305,79,42,24.8,387.1,8.7,,0
306,75,60,43.3,230.0,14.9,,0.06
307,69,58,46.7,234.6,11.2,,0
308,62,44,36.1,276.4,12.3,,0.09
309,69,32,29.1,374.3,6.5,,0
310,79,38,29.2,386.0,6.4,,0
311,82,45,31.0,316.7,8.5,,0
312,72,56,44.8,291.4,9.8,,0.04
313,72,45,32.8,394.7,8.4,,0
314,76,39,34.8,344.6,6.4,,0
315,66,45,44.5,180.9,10.2,,0.08
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316,63,53,53.9,161.8,7,,0.27
317,64,47,42.0,331.4,7.5,,0
318,63,40,32.7,345.3,9.2,,0
319,59,41,33.1,350.7,9.7,,0
320,73,44,37.3,320.8,8.1,,0
321,62,43,28.3,348.0,12.9,,0
322,71,41,29.6,350.5,7.4,,0
323,73,39,27.3,296.4,12.6,,0
324,56,33,13.5,338.6,13.5,,0
325,66,29,18.8,346.8,6.3,,0
326,69,38,25.5,233.7,9.2,,0
327,53,45,36.4,128.0,8.7,,0
328,64,40,40.8,328.0,5.8,,0
329,70,43,41.7,271.6,6.2,,0
330,75,47,34.5,296.2,16.5,,0
331,58,37,16.8,340.7,13.6,,0
332,59,25,9.7,347.6,8.1,,0
333,54,34,5.0,347.7,11.6,,0
334,61,24,6.3,333.6,7,,0
335,68,30,16.9,335.5,5.8,,0
336,69,35,25.8,332.5,7,,0
337,68,32,27.3,303.6,6.8,,0
338,71,39,30.8,275.9,6.4,,0
339,56,46,45.0,90.4,6.3,,0.26
340,66,49,46.8,193.5,10.3,,0.07
341,67,40,41.7,309.2,6.6,,0
342,64,39,39.7,291.8,6.5,,0
343,54,38,33.0,307.3,8,,0
344,53,33,12.5,284.5,9.6,,0
345,61,33,15.8,304.7,7,,0
346,56,39,28.0,99.4,7,,0.01
347,55,42,42.2,210.6,6.3,,0.02
348,62,34,37.9,272.0,4.9,,0
349,62,32,32.4,309.7,6.8,,0
350,61,34,22.4,312.4,6.9,,0
351,64,27,20.8,322.9,7.2,,0
352,69,34,26.4,323.6,7.4,,0
353,67,32,28.5,323.0,6.6,,0
354,65,35,24.5,309.2,5.2,,0
355,67,32,21.0,321.7,7.5,,0
356,65,42,20.4,249.1,9.1,,0
357,55,43,37.0,101.6,9.8,,0.37
358,51,43,40.2,148.9,6,,0.01
359,58,43,43.1,162.4,5.4,,0
360,60,43,44.3,237.3,9.7,,0.76
361,57,40,43.4,181.8,6.7,,0.11
362,57,42,43.5,189.2,4.5,,0
363,60,37,40.6,320.0,3.8,,0
364,60,39,33.8,285.9,10.5,,0
365,53,34,27.1,313.8,9.1,,0
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1,53,30,27.6,280.0,7.5,,0
2,45,30,27.8,160.0,6.6,,0
3,54,30,30.3,251.8,5.4,,0
4,46,33,30.8,99.0,7.3,,0
5,61,37,32.8,139.4,13,,0.16
6,55,43,27.7,316.6,17.6,,0
7,58,38,29.3,322.3,8.2,,0
8,66,34,31.9,303.5,7.2,,0
9,67,34,31.5,308.5,5.6,,0
10,65,34,30.7,269.1,7,,0
11,67,40,24.2,269.5,8,,0
12,61,49,34.6,250.8,11.7,,0.01
13,62,38,32.5,329.8,7.2,,0
14,65,35,33.1,347.6,6.3,,0
15,69,41,31.2,273.5,7.5,,0
16,63,42,24.9,301.2,15.4,,0
17,55,34,23.9,222.0,7.9,,0
18,50,33,15.9,339.9,9.6,,0
19,52,26,16.9,279.6,4.8,,0
20,63,38,18.3,283.4,5.8,,0
21,63,32,21.0,314.7,6.5,,0
22,59,41,21.1,337.0,8.6,,0
23,60,29,24.3,307.5,6.7,,0
24,61,35,25.4,212.2,7.1,,0
25,65,36,31.4,231.1,6.4,,0
26,59,43,33.7,326.1,14.7,,0.09
27,56,42,28.4,367.8,18.2,,0
28,56,35,19.5,314.2,7.7,,0
29,56,30,24.3,334.2,7.8,,0
30,53,27,20.9,379.6,6.2,,0
31,60,26,16.8,320.3,7,,0
32,72,35,22.0,386.3,5.1,,0
33,74,35,28.3,368.4,5.1,,0
34,65,41,21.8,400.8,9.1,,0
35,68,33,18.4,406.0,4.9,,0
36,72,34,20.0,416.9,6.1,,0
37,74,34,17.9,408.9,6.6,,0
38,76,36,20.3,408.5,8.4,,0
39,67,36,28.0,417.4,6.4,,0
40,73,39,32.4,362.6,10.5,,0
41,63,47,34.0,203.5,10.4,,0.3
42,61,45,32.3,361.6,11.7,,0
43,67,46,33.3,361.0,10.9,,0
44,70,52,42.5,282.8,11.9,,0
45,71,53,44.6,285.7,14.7,,0.03
46,62,49,46.8,140.4,8.7,,0.45
47,65,47,42.8,355.4,6.8,,0.03
48,61,37,35.2,416.2,5.8,,0
49,71,42,35.5,419.5,5.7,,0
50,67,44,28.7,439.9,7.6,,0
51,75,37,28.3,432.3,5.4,,0
52,67,47,34.6,227.7,6.4,,0
53,72,46,41.6,462.7,6.2,,0.02
54,73,49,38.9,381.8,7.6,,0
55,68,47,41.7,395.6,12.2,,0
56,73,52,41.2,403.0,7.1,,0
57,68,47,34.8,338.6,10.8,,0
58,72,54,34.5,440.8,9.8,,0
59,72,46,37.0,409.1,7.4,,0.05
60,60,42,40.0,354.1,7.4,,0
61,65,35,32.1,484.9,7,,0
62,74,43,28.0,460.2,9.6,,0
63,73,57,29.3,497.2,11.9,,0
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64,74,50,36.8,441.0,12.4,,0
65,65,50,41.5,226.0,11,,0.08
66,59,36,24.8,422.8,9.4,,0
67,59,35,15.0,488.2,6.6,,0
68,70,41,19.3,513.4,5.8,,0
69,77,46,26.7,535.7,6.7,,0
70,81,54,35.5,487.5,13,,0
71,60,48,40.2,321.1,13.5,,0.34
72,70,43,29.2,542.7,8,,0
73,77,42,27.2,513.1,7.7,,0
74,72,47,33.1,499.4,8.5,,0
75,74,46,39.2,541.2,4.9,,0
76,78,48,37.3,512.0,7,,0
77,77,55,39.0,561.6,8.7,,0
78,82,58,34.8,514.1,11.9,,0
79,81,56,35.5,521.4,10.2,,0
80,85,62,33.7,548.7,14.8,,0
81,75,57,28.3,420.7,13.9,,0
82,80,45,30.4,447.2,8.4,,0
83,80,58,32.2,557.5,12.4,,0
84,69,47,25.4,589.0,12.2,,0
85,64,35,10.4,592.8,7.3,,0
86,76,36,17.2,484.5,8.4,,0
87,75,47,30.0,565.6,9.5,,0
88,72,41,30.0,582.6,7.9,,0
89,74,46,32.9,591.2,8.3,,0
90,70,45,35.0,536.1,6.7,,0
91,74,44,34.5,565.7,6.7,,0
92,79,48,22.6,620.5,9.9,,0
93,73,49,25.8,565.1,9.5,,0
94,71,46,36.5,517.0,8.8,,0.02
95,79,48,31.5,634.7,7.8,,0
96,83,54,20.2,582.9,9.7,,0
97,84,59,14.6,599.0,8.7,,0
98,86,59,16.3,654.2,12.1,,0
99,85,55,21.2,634.1,18.8,,0
100,63,47,12.9,566.9,13,,0
101,73,42,14.4,666.3,8.2,,0
102,83,40,12.3,666.6,7,,0
103,92,44,18.3,645.5,7.7,,0
104,86,64,16.5,651.0,13.3,,0
105,81,61,15.1,341.9,8.9,,0
106,80,57,20.6,523.5,11.5,,0
107,72,51,22.7,654.5,18.4,,0
108,74,44,18.5,688.6,7.5,,0
109,62,42,24.3,599.5,15.9,,0.02
110,70,43,23.3,678.0,12.9,,0
111,81,56,19.7,670.4,12.8,,0
112,74,47,25.0,666.2,8.1,,0
113,72,41,26.4,675.1,6.8,,0
114,79,43,21.9,706.9,5.7,,0
115,85,46,21.4,699.8,9.7,,0
116,86,60,12.4,645.5,10,,0
117,84,51,31.3,579.8,7.3,,0
118,86,56,22.5,500.2,10.4,,0
119,89,67,21.7,706.4,12,,0
120,91,69,31.2,537.8,15.5,,0
121,85,66,37.3,581.8,11,,0
122,88,61,36.3,616.0,10.6,,0
123,85,63,22.3,695.3,10.1,,0
124,90,53,28.9,713.2,8.4,,0
125,87,69,23.9,512.3,14,,0.01
126,86,52,18.1,690.9,10.4,,0
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127,70,53,23.4,597.8,16.8,,0
128,75,48,26.0,718.4,14.4,,0
129,82,54,27.8,735.3,9.3,,0
130,86,55,27.8,721.4,7.7,,0
131,89,56,28.7,672.9,10.9,,0
132,90,69,29.7,666.8,16.7,,0
133,89,67,32.7,703.6,15.7,,0
134,92,62,33.7,676.1,7,,0
135,98,63,28.7,685.9,9.3,,0
136,92,65,26.2,480.2,15.2,,0
137,74,56,29.5,724.7,18.1,,0
138,84,55,33.8,725.9,8.1,,0
139,90,57,27.2,575.0,5.8,,0
140,93,56,23.6,698.1,9.4,,0
141,95,70,24.9,708.9,8.9,,0
142,97,73,23.8,747.7,13.2,,0
143,90,73,29.6,666.6,13.7,,0
144,88,62,21.6,734.8,9.4,,0
145,93,58,30.0,719.3,11.8,,0
146,88,62,30.1,603.1,13.5,,0
147,86,64,27.6,736.5,12,,0
148,91,58,28.9,709.3,7.9,,0
149,91,62,36.8,711.8,10.3,,0
150,88,59,40.0,714.7,8.5,,0
151,91,63,26.3,724.2,10.5,,0
152,94,64,30.2,756.6,5.5,,0
153,99,68,31.7,758.4,16.3,,0
154,89,68,24.0,742.1,12.9,,0
155,91,55,30.4,756.4,8.7,,0
156,95,64,33.7,752.6,11.5,,0
157,94,77,32.1,767.9,18.9,,0
158,93,67,35.2,735.7,14,,0
159,93,71,32.9,756.3,16.8,,0
160,89,61,32.1,762.3,6.3,,0
161,95,58,35.3,744.9,7,,0
162,86,61,47.5,742.6,10.7,,0
163,96,62,43.2,703.8,6.1,,0
164,99,70,37.8,734.4,6.9,,0
165,101,69,31.3,757.0,8.2,,0
166,99,69,32.9,746.5,11.6,,0
167,96,66,38.3,742.0,10.7,,0.38
168,94,66,56.4,665.9,11.5,,0.06
169,92,63,55.0,742.6,8.5,,0
170,95,69,53.8,721.1,8.7,,0
171,94,65,51.8,753.0,7.2,,0.14
172,98,68,47.7,694.3,7.6,,0.03
173,98,70,42.9,756.9,6.1,,0
174,100,70,36.4,745.7,7.7,,0
175,96,64,44.7,745.1,7.2,,0
176,94,66,52.4,690.9,13,,0
177,94,65,51.3,596.7,7.6,,0
178,94,62,47.4,662.2,5,,0
179,97,63,44.0,693.1,7.5,,0
180,98,69,45.4,709.9,8.9,,0
181,89,60,56.8,709.4,12.4,,1.13
182,87,65,57.7,667.3,8.3,,0
183,94,68,54.4,692.0,7.4,,0
184,94,77,35.7,692.6,17.6,,0
185,95,72,27.5,738.8,14,,0
186,96,70,35.6,732.0,7,,0
187,97,68,46.1,660.0,8.7,,0
188,95,69,49.8,709.6,8.9,,0
189,94,69,53.5,634.8,5.6,,0
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190,95,68,47.7,659.8,7.8,,0
191,98,68,41.3,707.4,11.8,,0
192,97,67,37.5,715.7,8.6,,0
193,96,73,42.5,732.1,7.4,,0
194,97,70,46.7,670.8,8.4,,0
195,96,75,51.8,632.3,7.3,,0
196,95,71,58.2,627.4,7.4,,0.09
197,89,68,61.4,622.9,7.2,,0
198,88,68,62.5,458.3,9.3,,0.08
199,92,68,57.9,650.8,7.5,,0
200,92,69,57.7,658.6,8.4,,0
201,94,69,60.5,633.9,9.2,,0.07
202,94,68,60.1,694.1,6.9,,0
203,98,68,52.8,709.6,6.4,,0
204,99,71,31.8,717.3,11.8,,0
205,103,65,27.3,707.8,5.4,,0
206,105,66,29.7,726.3,4.5,,0
207,106,66,33.2,732.0,5.8,,0
208,108,72,38.4,690.7,6.1,,0
209,104,72,37.2,662.1,9.3,,0
210,101,69,38.8,683.0,6.7,,0
211,99,76,51.5,650.8,8.5,,0
212,95,72,54.8,578.2,6.8,,0.04
213,90,67,56.2,617.6,7,,0
214,95,66,53.5,671.7,3.6,,0
215,102,71,47.0,700.4,5.5,,0
216,100,71,53.1,634.4,6,,0
217,98,73,57.5,608.8,8.6,,0
218,98,69,54.8,666.5,6.6,,0
219,98,73,52.6,590.6,8.4,,0
220,99,75,57.1,640.3,8,,0
221,100,72,56.0,679.7,5.3,,0
222,98,73,50.5,664.7,7.4,,0
223,99,71,52.9,639.0,6.9,,0
224,99,74,51.8,614.0,9.6,,0
225,98,71,58.7,639.0,7.1,,0
226,89,70,62.3,493.1,8.8,,0.12
227,88,69,62.7,509.7,7,,0
228,90,70,65.7,546.6,8.4,,0.07
229,90,70,66.9,598.4,6.7,,0.22
230,90,67,63.1,578.2,4.5,,0
231,93,70,57.9,642.4,14.1,,0.03
232,87,70,59.4,498.2,8.1,,0.07
233,93,69,57.3,524.1,8.1,,0.01
234,96,71,59.3,552.1,8.2,,0
235,93,71,59.5,486.7,7,,0.16
236,94,68,55.2,464.4,4.7,,0
237,98,68,51.4,632.2,4.9,,0
238,98,70,54.3,542.9,7.5,,0.08
239,95,70,56.3,531.8,6.8,,0
240,93,71,53.0,596.9,5.2,,0
241,96,69,52.7,570.7,4.9,,0
242,97,68,55.2,615.3,5.9,,0
243,96,72,54.1,521.9,7.5,,0
244,93,69,52.0,553.9,10.6,,0
245,92,65,47.8,542.2,9,,0
246,93,67,48.3,604.7,6.9,,0
247,96,67,46.8,629.9,5.4,,0
248,98,63,44.5,620.5,5.4,,0
249,101,69,43.5,626.7,5.1,,0
250,99,67,45.9,615.0,8.8,,0
251,94,70,56.3,587.2,9.1,,0.02
252,89,67,57.9,583.3,10.2,,0
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253,82,64,61.4,407.0,5.3,,0.6
254,85,62,59.3,342.8,4.8,,0.38
255,91,65,55.4,267.3,4.2,,0
256,88,66,52.2,309.5,9.7,,0
257,77,61,57.9,348.7,8.4,,0.19
258,64,60,60.2,155.1,12,,0.79
259,79,61,60.7,409.1,5.6,,0
260,85,61,59.7,508.1,4.8,,0
261,89,63,58.1,515.4,9.1,,1.03
262,83,62,59.9,418.5,4.6,,0
263,87,62,58.2,489.9,5.5,,0
264,82,50,50.5,481.2,12.2,,0
265,58,47,41.7,202.4,8.1,,0
266,81,49,50.0,412.8,5.2,,0
267,88,64,49.8,429.4,7.5,,0
268,85,59,50.3,489.1,4.6,,0
269,88,61,51.2,489.2,6.1,,0
270,90,61,50.0,492.9,5,,0
271,82,61,56.5,369.4,6.6,,0.17
272,85,58,51.5,369.5,11.1,,0
273,80,58,41.3,374.5,6.9,,0
274,86,54,45.5,457.2,6.4,,0
275,83,58,41.2,443.9,8.9,,0
276,83,52,41.1,455.2,4.6,,0
277,88,53,30.2,534.3,15.4,,0
278,74,54,16.1,498.7,9.3,,0
279,75,48,27.0,359.3,7.7,,0
280,85,47,29.8,249.8,6.1,,0
281,85,61,31.0,290.1,8.3,,0
282,84,54,35.0,379.9,5,,0
283,86,52,36.2,463.6,5.2,,0
284,86,49,28.2,502.4,7.1,,0
285,84,47,33.2,367.5,5.4,,0
286,86,47,33.9,183.7,6.8,,0
287,77,49,38.4,439.0,4.3,,0
288,83,46,38.3,417.3,4.6,,0
289,85,50,34.2,346.4,5.6,,0
290,85,51,30.1,262.6,5.3,,0
291,87,43,30.5,314.8,5.3,,0
292,87,50,29.9,423.1,7.4,,0
293,73,47,24.6,297.4,5.8,,0
294,83,44,29.1,295.8,7,,0
295,84,54,32.2,233.7,20,,0
296,70,50,12.8,394.3,9.8,,0
297,78,45,26.0,338.2,5.6,,0
298,79,43,27.3,398.7,5.8,,0
299,81,44,15.8,275.5,12,,0
300,80,46,22.3,224.5,6.1,,0
301,82,43,25.7,323.4,3.9,,0
302,81,51,30.5,406.1,3.3,,0
303,77,52,36.0,393.6,6.3,,0
304,71,57,41.8,344.9,13,,0
305,70,53,41.1,236.6,14.2,,0
306,71,48,38.2,317.9,8.3,,0
307,60,42,33.5,369.7,6.5,,0
308,61,36,33.7,214.2,6.1,,0
309,67,42,40.5,223.6,5.3,,0.04
310,63,53,47.0,240.8,12.7,,0.22
311,70,42,43.1,154.2,5.6,,0
312,71,42,42.6,193.9,4,,0
313,76,43,41.3,356.2,13.7,,0
314,76,56,37.3,362.0,14.3,,0
315,66,43,25.5,370.1,5.9,,0
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316,73,34,31.1,350.5,6,,0
317,75,38,31.8,296.2,4.4,,0
318,73,41,33.3,338.7,4.3,,0
319,72,43,33.6,275.9,9.2,,0
320,66,48,42.6,320.9,6.4,,0
321,71,41,35.6,347.2,7.1,,0
322,69,37,32.0,370.1,5.4,,0
323,71,33,30.9,358.0,6.1,,0
324,72,35,27.0,348.6,5,,0
325,69,42,35.3,352.3,4.2,,0
326,75,36,29.8,359.1,6.3,,0
327,72,40,24.3,340.7,5.6,,0
328,70,35,23.3,346.8,3.6,,0
329,72,33,23.0,340.5,5.9,,0
330,74,45,25.3,344.5,13.7,,0
331,66,45,21.1,345.8,9.1,,0
332,55,32,19.0,340.7,6.5,,0
333,67,28,19.4,335.5,4.2,,0
334,69,31,24.2,321.0,4.8,,0
335,73,31,23.0,341.4,5.1,,0
336,75,47,24.9,337.4,12.1,,0
337,73,42,26.7,340.6,5,,0
338,74,34,25.5,332.5,11.7,,0
339,71,41,25.9,333.9,5.5,,0
340,73,46,30.9,291.6,8.7,,0
341,74,51,36.9,245.0,11.8,,0.07
342,63,41,36.8,322.6,8.9,,0
343,57,31,25.5,321.6,4.3,,0
344,60,27,26.8,264.7,3.1,,0
345,67,28,27.4,326.0,5.5,,0
346,71,35,21.2,327.7,10.9,,0
347,71,47,21.2,325.5,13.1,,0
348,71,41,23.2,322.3,9.3,,0
349,61,37,26.9,323.0,6.9,,0
350,61,32,24.0,325.6,5.8,,0
351,51,39,29.9,233.1,6.6,,0
352,47,30,29.8,156.3,4.6,,0.1
353,47,23,26.6,322.0,3,,0
354,53,31,28.9,205.5,3.5,,0
355,42,31,29.6,100.3,5.3,,0.03
356,46,32,31.0,113.7,4.9,,0
357,43,31,28.0,96.1,5.1,,0
358,47,30,30.0,110.1,5.6,,0
359,51,28,28.2,322.3,8.1,,0
360,55,33,26.8,316.7,6.9,,0
361,57,32,24.9,317.4,6.2,,0
362,59,26,29.4,326.9,6,,0
363,56,31,22.5,324.7,8.1,,0
364,60,28,18.8,321.1,10.9,,0
365,64,42,27.2,320.6,17.8,,0.03
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1,47,38,30.4,100.8,9.2,,0
2,38,27,24.4,153.3,7.8,,0.11
3,55,27,23,331.1,11.6,,0
4,64,43,19.7,307.2,8,,0
5,62,35,23.2,309.8,11.1,,0
6,56,31,25.5,313.4,8,,0
7,52,24,23.9,330.9,3.8,,0
8,59,24,25.2,340.6,4.5,,0
9,62,25,24.8,338.8,2.9,,0
10,66,27,23.9,324.3,7.8,,0
11,60,31,23.2,324.1,5.3,,0
12,64,26,21,348.5,5.5,,0
13,67,30,21.1,339.4,8.3,,0
14,70,31,17.9,350,5.9,,0
15,69,32,18.3,345.4,6,,0
16,73,43,20.5,335.1,11.2,,0
17,69,50,27,163.2,33.4,,0
18,52,28,�0.3,362.5,11.4,,0
19,65,26,7.5,347.4,12.1,,0
20,57,32,16.8,359.3,10,,0
21,61,21,9.9,361.3,5,,0
22,68,33,14,348.1,12.6,,0
23,51,34,12.5,340.9,14.4,,0
24,54,20,2.7,367.5,7.7,,0
25,62,22,4,348.3,10.3,,0
26,62,36,15.7,362.8,11.7,,0
27,61,32,9.5,380.2,6.9,,0
28,68,35,11.6,372.5,8.9,,0
29,69,30,10.3,364.7,9.4,,0
30,73,38,12,383.2,8.4,,0
31,68,50,23.7,346.9,15.3,,0
32,61,47,36.3,294.8,10.5,,0.08
33,52,36,32.3,189,8.4,,0.09
34,59,39,31.2,394.9,7.4,,0.02
35,60,31,29,383.2,3.7,,0
36,67,32,30.3,409.6,3,,0
37,71,34,30.3,390.8,4.5,,0
38,73,39,30,387.4,5.5,,0
39,74,38,27.3,396.7,6.3,,0
40,76,36,25.6,425.8,5.5,,0
41,77,45,24.8,412,7.9,,0
42,57,40,11,389.9,12.3,,0
43,60,36,7.8,386.9,8.8,,0
44,66,36,19.5,399.4,3.7,,0
45,71,36,31.8,404.5,8.6,,0
46,71,43,26.8,414.6,6.7,,0
47,66,40,26,450.6,6.1,,0
48,76,38,23.7,455.5,6.5,,0
49,80,55,22.2,450.5,19.5,,0
50,76,56,21.4,464.5,11.2,,0
51,77,56,35.4,415.7,9.8,,0
52,74,46,30,468.9,5.3,,0
53,79,47,23.1,477.1,17.4,,0
54,66,50,22,463.1,11.5,,0
55,68,45,19.2,477.4,6.8,,0
56,66,54,31.9,252.8,15.3,,0
57,65,43,30.2,454.4,17.2,,0
58,60,37,21.4,488.5,9.9,,0
59,57,28,13.8,471.8,8.4,,0
60,61,33,6.9,459.8,10.1,,0
61,59,37,7,511.9,9.8,,0
62,64,32,5.6,460.5,6.2,,0
63,69,26,5.3,523.1,4,,0
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64,72,47,10.9,519.7,14.6,,0
65,73,49,18.1,516.3,16,,0
66,65,31,22.3,445.6,14.1,,0
67,53,24,12.6,528.3,5.4,,0
68,52,32,5,547.3,9.2,,0
69,62,21,4.3,532.9,3.5,,0
70,73,31,7.7,514.1,3.6,,0
71,79,38,11.7,518.4,8.5,,0
72,78,52,11.2,524.2,13.2,,0
73,80,41,13.4,545.7,18.6,,0
74,65,44,23.8,476.6,11.3,,0
75,64,38,24.8,456.5,10.6,,0
76,69,41,23.7,533.8,9.2,,0
77,75,38,23.3,508.3,15.5,,0
78,65,40,19.9,571.9,6,,0
79,64,39,14.9,570.2,7.1,,0
80,71,31,12.3,563.8,5.6,,0
81,80,36,13,571.6,4.8,,0
82,79,57,19.3,557.8,13.3,,0
83,78,59,24.8,507.8,24.3,,0
84,68,50,10,586.7,22.8,,0
85,68,42,8.7,578.6,8.2,,0
86,57,32,11.2,373.3,11.6,,0
87,69,37,17,588.1,5.6,,0
88,74,42,19.3,571.4,11.2,,0
89,73,54,21.8,531.4,25.1,,0
90,72,51,9.1,593.5,9,,0
91,75,49,22.5,626.9,8.2,,0
92,79,44,22.4,589.9,8.9,,0
93,84,55,28.7,478.1,8.9,,0
94,76,54,25,554,15,,0
95,69,48,26.9,454.9,10.1,,0.02
96,48,37,31,194.3,11.6,,0.47
97,56,36,30.6,401.9,5.5,,0
98,68,35,28.1,591.5,5.3,,0
99,79,44,26.7,620.9,6.3,,0
100,87,54,27,644.7,7.7,,0
101,89,57,21.8,650.3,14.3,,0
102,80,56,12.7,659.5,16.3,,0
103,77,54,22.8,650,12.7,,0
104,78,59,17.4,635.9,25.3,,0
105,69,46,3.6,682.2,9.7,,0
106,72,44,15.5,677.1,8.2,,0
107,81,46,16.1,646,6.8,,0
108,83,60,9.7,674.7,18,,0
109,85,58,20.3,675.2,15,,0
110,78,59,19,666.4,15.5,,0
111,83,49,4.2,689.6,11.7,,0
112,82,53,7.3,707,12.5,,0
113,78,51,14.3,699.2,6.4,,0
114,85,47,17,713.2,6.1,,0
115,93,56,17.5,680.2,10.5,,0
116,92,68,12.9,616.2,23,,0
117,91,66,21.9,671.4,7.1,,0
118,96,64,22.5,668,15.7,,0
119,91,54,24.2,680.4,16.7,,0
120,69,46,16,689.4,6.4,,0
121,86,42,12.4,728.1,9.3,,0
122,91,52,10.8,698.5,11.4,,0
123,92,64,13.3,722,10.3,,0
124,92,63,16.7,715.6,12.4,,0
125,93,64,17.1,729.2,9.4,,0
126,95,53,18.5,739,7.8,,0
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127,95,55,16.6,719.3,7.8,,0
128,96,65,29.8,704.6,6,,0
129,96,58,25.1,728.7,6.1,,0
130,94,63,31.9,739.6,9.3,,0
131,92,64,30.7,739.2,6.4,,0
132,97,61,42.7,733.3,5,,0
133,100,66,44.6,712.7,5.1,,0
134,102,66,39,735.9,12.6,,0
135,97,79,32.1,695.4,15,,0
136,96,76,26.4,709.9,12.7,,0
137,97,71,33.3,738.4,11.4,,0
138,95,69,33.7,741.1,11.3,,0
139,99,75,35.1,748.2,13.5,,0
140,97,76,30.3,725.9,13.3,,0
141,97,77,28.7,679.6,14.7,,0
142,98,73,28.1,742.4,10.8,,0
143,97,70,23.8,722.7,15.9,,0
144,92,72,31.7,737.7,17.8,,0
145,94,72,38.1,688.2,13.8,,0
146,86,67,30.1,690.8,13.5,,0
147,80,62,24.2,755.2,15.3,,0
148,87,58,25.8,719.3,13.1,,0
149,88,71,18.3,761.6,11.5,,0
150,95,58,19.9,732.2,6.5,,0
151,95,62,21.5,736.1,8.2,,0
152,93,66,19.4,764.2,10.3,,0
153,96,56,18.8,771.7,5.7,,0
154,99,63,30.9,666,5.5,,0
155,99,68,47,720.5,8.4,,0
156,100,67,35.5,735.7,4.9,,0
157,103,72,27.8,723.3,9.7,,0
158,105,82,27.1,751.8,11.3,,0
159,91,72,46.2,734.2,12.2,,0
160,98,67,47.6,708.9,7,,0
161,101,69,42.3,728.4,9.4,,0
162,102,68,38,699.6,5,,0
163,101,78,38.7,741.7,8,,0
164,98,76,43.5,716.1,10.9,,0
165,86,70,55.1,641.8,6.9,,0.05
166,91,66,57.5,647,6.8,,0.08
167,93,63,51.2,738.4,4.8,,0
168,98,65,50,739.6,8,,0
169,99,69,50.7,709.7,6,,0
170,103,73,45.5,737.8,3.8,,0
171,105,67,38.4,757.6,8.2,,0
172,106,74,35.4,725.3,6.9,,0
173,107,74,39.5,732.3,9.8,,0
174,102,76,45.9,726.1,10.4,,0
175,98,74,44.6,722.9,9,,0
176,99,73,42.8,751.6,13.8,,0
177,98,72,47.8,722.8,8.6,,0
178,95,67,59.9,703.2,12.6,,0.9
179,80,67,65.1,421.4,8.5,,0.18
180,87,68,64.1,705.2,5.4,,0
181,88,65,62.4,498.6,9.4,,1.15
182,90,67,55.3,623.7,9.4,,0
183,94,69,54.2,662.1,6,,0
184,93,71,56,717.7,6.7,,0
185,89,67,59.4,661.4,9.1,,0.25
186,94,73,57.3,728.4,6.1,,0
187,98,73,55,690.4,6,,0
188,99,74,44.5,727.9,5.3,,0
189,99,73,46,726,7.9,,0
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190,100,77,50,676.6,7.8,,0
191,98,77,53.1,706.9,9.9,,0
192,93,69,63,686.8,9,,0.56
193,92,68,62.9,672.4,4.7,,0.02
194,95,73,59.2,718.5,5.8,,0
195,94,70,61.2,697.2,7.8,,0.13
196,85,68,63,617.8,6.2,,0.28
197,86,67,64.6,655.1,8.1,,0.35
198,90,69,63.5,690.3,5.4,,0.02
199,92,71,60.2,716.4,7.4,,0
200,97,70,60.9,707.2,8.7,,0.23
201,92,69,60.6,706.8,5.9,,0
202,97,72,60.7,679.5,7.8,,0.02
203,93,69,60.3,712.4,7.3,,0.01
204,97,72,58.3,700.7,7.9,,0
205,97,74,57,690.6,7,,0
206,96,72,55.2,670.4,8.5,,0.01
207,92,70,54.9,680.5,9.7,,0
208,94,70,52.5,693.2,4.8,,0
209,95,73,52.7,629.6,8.9,,0
210,95,75,55.6,689.2,7.5,,0
211,98,72,52.6,660.5,5.3,,0
212,100,72,57.3,660.6,7.9,,0
213,93,71,62.2,662.7,5,,0.09
214,94,72,59.2,679.3,6.2,,0.05
215,90,74,57.3,688.5,8,,0
216,90,71,60.5,604.2,8.3,,0
217,91,72,57.6,674.3,11.9,,0
218,95,76,49.6,683.7,9.2,,0
219,96,73,51.6,640.3,10.5,,0
220,92,67,53.8,520.3,11.9,,0
221,88,68,45.9,385.5,8.9,,0.02
222,83,70,60.9,626.7,7.6,,0.12
223,91,67,59.3,595.4,5.9,,0
224,95,69,52.6,598.5,6.6,,0
225,96,64,47.7,674.1,6.2,,0
226,97,66,45.4,686.5,5.4,,0
227,99,70,45.1,688.3,6.3,,0
228,98,70,45.2,635.8,5,,0
229,98,73,46.3,660.3,6.7,,0
230,94,66,55.4,644.6,8.2,,0.86
231,88,66,57.8,656.7,6.7,,0
232,92,73,56.1,638.7,9.1,,0.01
233,89,68,61.2,654.4,6.9,,0.02
234,91,68,57.6,523.1,6.5,,0
235,91,72,50.8,624.4,8.4,,0
236,85,69,56,644.3,10.7,,0.09
237,85,62,58.9,431.3,8.3,,0
238,79,69,63.1,484.8,7,,0
239,84,69,63.1,592.8,5.1,,0.07
240,85,68,62.4,492.5,7.3,,0.02
241,77,68,64.5,455.1,5.6,,0.61
242,87,64,54.4,489.6,8.2,,0
243,87,67,59.6,548.7,7.1,,0
244,90,68,59.3,577.6,7.8,,0
245,94,66,56,617.3,8.4,,0.47
246,87,64,56.1,619.6,9.8,,0
247,87,67,56.1,601.5,8.9,,0
248,88,63,58,568.5,5.2,,0
249,88,63,58,584.5,5.9,,0
250,91,67,56.1,609.6,5.7,,0
251,92,68,56.8,590.2,9.3,,0.03
252,90,64,58.9,578.4,6.9,,0.6
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253,88,65,55.8,530.5,6.3,,0
254,86,66,56,576.4,6.8,,0.02
255,83,67,61.1,470,9.2,,0.05
256,76,63,58,341,9,,0
257,82,61,57,518.5,4.7,,0.02
258,76,62,57.3,483,8.3,,0.03
259,81,62,46,566.9,13.1,,0.01
260,84,64,49.3,558.9,7.6,,0
261,86,57,47.3,578.4,7.2,,0
262,86,67,44.2,579,10.8,,0
263,83,61,46.2,570.1,8.5,,0
264,86,63,42.2,575.9,9.2,,0
265,90,53,37,563,3.9,,0
266,93,56,41.5,549,5.6,,0
267,91,57,39.9,547.9,4.9,,0
268,87,57,50.8,535.1,8.7,,0.01
269,87,59,53.9,514,11.4,,0
270,85,64,47.4,407.8,10.5,,0
271,80,58,36.2,516.6,12.4,,0
272,80,49,33.7,542.5,6.1,,0
273,85,49,30.4,548.1,5.5,,0
274,86,52,37.3,532.3,5.3,,0
275,90,62,41.5,497.6,3.3,,0
276,91,56,38.7,532.6,9.8,,0
277,75,58,50.4,349.9,11.7,,0
278,82,57,53.1,365.9,10.4,,0
279,81,58,52,401.6,7.2,,0
280,84,54,47.9,506.6,3.5,,0
281,86,56,43.8,509.2,2.9,,0
282,86,56,46,508,4.4,,0
283,92,53,42,493.9,3.8,,0
284,91,53,40.8,497.8,5.6,,0
285,91,59,32.4,494.1,5.6,,0
286,91,59,35.7,491.3,5.2,,0
287,91,57,35.5,482.8,6.4,,0
288,86,56,38.2,478.2,7.1,,0
289,83,62,44.6,443.1,7.9,,0
290,83,58,42,462.4,13.1,,0
291,81,57,37.1,465.1,6.7,,0
292,76,51,30.8,436.7,5.8,,0
293,82,56,39.6,430.3,13.6,,0
294,79,61,40.9,424.6,17.9,,0
295,67,35,29,359.5,17.3,,0
296,56,26,18.2,459.4,3.4,,0
297,69,28,18.2,419.5,5.1,,0
298,71,47,21.8,447.9,11.7,,0
299,76,51,27.3,423.6,19.2,,0
300,73,46,29.8,335.1,13.3,,0
301,76,47,30.6,333.1,12.1,,0
302,70,48,29.2,275.8,11.9,,0
303,64,38,17.8,417.3,9.6,,0
304,74,32,18.9,437.4,3.7,,0
305,81,46,19.5,408.1,8.7,,0
306,71,43,21.7,423.4,6,,0
307,65,50,23.5,395.8,8.4,,0
308,75,52,27,389,10.6,,0
309,69,43,22.8,402.1,4.9,,0
310,70,36,21.9,380.2,6.9,,0
311,74,36,17,390,7.4,,0
312,71.4,42.4,31.7,376.7,7.1,,0
313,71.1,42.6,33.3,401.5,6.6,,0
314,71.7,42.4,32.1,393.7,6.9,,0
315,72.3,43.9,32.1,388.6,3.1,,0
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316,75,36,33.9,367.2,3.9,,0
317,76,38,34,382.6,5.1,,0
318,75,38,33.6,385.2,4.5,,0
319,76,46,32.3,377,7,,0
320,69,47,31.3,369.5,10.8,,0
321,66,44,29.6,322.1,15.4,,0
322,67,32,29.2,352.9,5.3,,0
323,75,37,29.9,350.2,6.7,,0
324,78,38,28.1,367.1,7.5,,0
325,65,36.7,26.9,352.6,6.6,,0
326,66.4,36.4,28.2,363.5,6.6,,0
327,78,41,27.3,332,2.7,,0
328,65,47,26.8,239.5,0,,0
329,58,37,26.5,323.9,0,,0
330,61,30,27.3,339.5,0,,0
331,65,27,26.1,355.1,0,,0
332,50,32,23,339.9,0,,0
333,41,36,22.8,101,5.4,,0.02
334,57,36,22.9,219.6,11.7,,0.14
335,50,37,23.9,284,21.8,,0
336,53,26,22.4,341.4,7.1,,0
337,58,30,21.3,326.1,7.2,,0
338,59,28,17.1,348.6,5.3,,0
339,64,25,14,341.1,7.5,,0
340,65,27,14.6,316.6,10.9,,0
341,69,47,19.3,322.6,11.7,,0
342,68,44,31.7,320.7,9.5,,0
343,68,35,30.1,328.7,6.5,,0
344,74,35,29.5,318.8,6.6,,0
345,72,56,32.9,263.9,12.6,,0
346,69,48,28.4,319,13.4,,0
347,68,39,30.4,316.6,4.4,,0
348,69,35,30.1,329.3,5.3,,0
349,69,35,26.7,325,4,,0
350,45,28,10.8,127.3,11,,0
351,53,17,9.6,331.1,7.2,,0
352,51,19,9.9,329.1,8.5,,0
353,34,6,�3.5,325.2,7,,0
354,46,11,�7.6,329.5,7.6,,0
355,52,11,�1.3,324.1,6.9,,0
356,62,28,8.5,335.8,7.4,,0
357,70,37,11.5,320,7.9,,0
358,60,38,18.7,329.4,7.9,,0
359,55,32,10.4,315.9,9.8,,0
360,51,30,12.2,318.7,6.5,,0
361,64,31,15.2,322.7,5.3,,0
362,66,37,20,329.9,7.9,,0
363,64,47,23.3,322,11.6,,0
364,64,34,23.7,327.8,3.9,,0
365,65,28,21,323.1,3.5,,0
366,65,34,22.6,311.7,4.6,,0
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1,68,48,30.3,297.5,7.7,,0
2,71,40,31.2,301.0,10.4,,0
3,74,53,29.8,255.1,16.4,,0.01
4,63,49,29.5,301.3,13.6,,0.23
5,57,44,30.5,106.3,6.2,,0
6,45,23,24.5,85.8,12.8,,0.09
7,28,18,18.4,101.0,7.5,,0.03
8,33,10,18.5,286.6,4,,0
9,43,17,19.8,344.2,9.6,,0
10,51,31,25.9,333.7,9.5,,0
11,58,37,28.3,272.2,8.8,,0
12,46,21,18.0,330.8,9.5,,0
13,28,19,10.3,288.8,9.7,,0
14,56,23,20.9,275.1,10.8,,0
15,52,31,15.4,350.5,8.1,,0
16,47,26,17.5,319.7,9.4,,0
17,54,26,20.9,341.7,7.6,,0
18,56,32,19.8,343.1,6.6,,0
19,50,31,25.8,287.1,4.1,,0
20,62,40,30.4,304.1,5.6,,0
21,62,43,28.3,220.2,10.2,,0.02
22,60,33,28.0,343.5,6.9,,0
23,64,44,25.5,367.1,11.5,,0
24,61,44,26.5,379.5,10.2,,0
25,68,31,24.0,365.1,6.4,,0
26,67,39,25.7,362.9,13.2,,0
27,64,38,28.4,337.5,10.7,,0
28,52,31,17.1,383.8,7.6,,0
29,58,31,15.1,362.2,11.7,,0
30,60,35,24.0,392.0,6.2,,0
31,67,28,23.0,394.4,6.1,,0
32,71,36,18.5,389.6,8.1,,0
33,70,32,21.3,405.9,7.1,,0
34,64,38,21.7,390.1,7.3,,0
35,62,34,17.6,413.4,10.2,,0
36,63,42,24.3,391.0,7.7,,0
37,65,41,17.1,410.3,17.2,,0
38,53,28,10.5,402.3,7.3,,0
39,57,32,22.2,346.8,7.6,,0
40,60,25,18.1,426.5,5.5,,0
41,66,25,9.2,423.1,5.4,,0
42,71,27,17.6,422.7,9.3,,0
43,60,36,26.8,374.1,8.3,,0
44,51,33,29.1,216.7,9.3,,0.06
45,54,26,27.9,443.1,3.2,,0
46,63,25,22.2,427.4,3.7,,0
47,69,32,18.6,456.9,7.1,,0
48,73,45,19.8,470.2,4.4,,0
49,71,45,28.6,399.8,6.9,,0.19
50,59,40,36.0,243.2,6.4,,0
51,67,38,31.6,467.6,15.3,,0
52,58,38,22.0,426.7,12.2,,0
53,56,32,27.6,460.4,9.4,,0
54,63,36,32.5,456.3,6.5,,0
55,61,35,31.4,388.1,11.1,,0
56,39,33,27.7,138.9,10.6,,0
57,56,34,26.7,374.8,15.6,,0
58,62,38,23.0,428.1,12.1,,0
59,64,42,32.2,200.6,12.3,,0.04
60,53,35,31.4,232.1,8.5,,0.1
61,62,27,23.7,509.6,8,,0
62,72,38,24.1,520.5,10.6,,0
63,74,40,18.7,505.9,11.4,,0
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64,63,40,9.5,504.6,10.4,,0
65,70,31,22.7,529.7,6.6,,0
66,77,39,30.1,486.7,2.6,,0
67,80,43,25.6,494.2,7.3,,0
68,76,46,19.8,535.9,10.4,,0
69,74,44,29.4,546.8,4.9,,0
70,76,42,31.5,513.9,5.3,,0
71,78,47,38.2,506.2,6.8,,0
72,81,43,24.6,551.0,12.1,,0
73,68,44,26.3,525.6,7.7,,0
74,78,38,25.7,535.6,4.2,,0
75,81,50,29.9,566.6,9.2,,0
76,80,59,26.2,476.3,12.3,,0
77,75,49,27.7,512.2,10.9,,0
78,73,41,23.7,573.7,4.5,,0
79,81,38,23.5,548.5,3.7,,0
80,86,38,25.2,548.8,4.9,,0
81,78,49,31.2,531.1,7.1,,0
82,83,50,29.5,568.1,11.8,,0
83,75,59,25.6,523.0,12.7,,0
84,63,43,35.0,278.3,12.1,,0.15
85,66,41,41.0,435.2,9.3,,0.39
86,71,43,38.3,546.0,14.6,,0
87,76,50,29.5,583.3,11.1,,0
88,76,51,30.3,619.2,10.4,,0
89,60,49,22.3,496.6,12.5,,0
90,69,50,35.1,498.0,8,,0
91,76,52,34.4,570.6,12.6,,0
92,79,47,25.8,633.6,8.8,,0
93,78,50,33.3,524.3,11.9,,0
94,57,43,30.1,451.8,20.9,,0.02
95,66,45,31.7,476.2,16.6,,0
96,70,50,32.0,595.1,7.2,,0
97,78,42,30.8,566.9,7,,0
98,75,45,30.7,577.1,6.6,,0
99,83,43,35.0,634.3,11.8,,0
100,79,51,24.4,613.8,19.1,,0
101,62,45,26.2,506.8,11.7,,0
102,63,33,24.5,616.2,6.7,,0
103,64,37,25.3,622.3,8.8,,0
104,74,40,28.4,598.6,6,,0
105,79,44,30.1,611.1,4.2,,0
106,81,44,35.5,605.5,7.7,,0
107,74,57,44.9,523.3,8.9,,0.03
108,79,49,47.0,537.7,7.1,,0
109,84,46,39.5,626.9,6.9,,0
110,85,53,34.6,677.3,12.2,,0
111,87,67,38.3,644.1,19.2,,0
112,86,63,40.4,618.7,14.5,,0
113,76,56,45.1,476.8,9.4,,0
114,78,44,39.2,511.6,20.4,,0.1
115,51,39,37.2,292.6,12.4,,0.15
116,52,38,38.1,225.3,5.6,,0.13
117,68,42,39.1,560.9,6.2,,0
118,84,54,34.2,709.7,14.1,,0
119,87,65,28.7,716.2,19.8,,0
120,83,66,28.9,698.7,11.9,,0
121,88,63,31.5,714.9,19.3,,0
122,83,53,32.1,727.1,7.6,,0
123,87,50,28.4,728.8,5.7,,0
124,90,57,40.9,700.9,5.2,,0
125,94,55,38.7,697.5,6,,0
126,98,62,43.6,683.4,7.5,,0

Page 2

Revised August 2012 Page 190



Year17.csv
127,94,63,37.8,694.6,10.1,,0
128,93,58,38.2,669.4,7.5,,0
129,76,59,48.2,546.8,14.1,,0
130,77,54,48.9,603.1,7.7,,0.07
131,79,56,51.4,602.1,7.2,,0.02
132,78,56,51.4,608.8,6.9,,0
133,89,54,45.9,690.0,6.9,,0
134,92,67,41.1,657.8,9.4,,0
135,90,60,45.4,655.0,9.1,,0
136,89,64,50.2,605.6,7,,0
137,93,61,48.7,669.4,5.4,,0
138,91,67,50.2,640.9,14.6,,0
139,89,60,50.7,650.7,10.9,,0.13
140,81,56,54.9,613.1,8.7,,0.16
141,83,60,54.5,510.5,6.6,,0
142,82,55,53.5,531.8,5.6,,0.14
143,87,55,48.8,667.2,4.8,,0
144,90,67,45.2,599.0,16,,0
145,87,67,42.1,722.5,18.6,,0
146,88,71,39.9,732.7,13.5,,0
147,88,57,33.3,752.5,8.2,,0
148,93,63,47.0,689.4,4.7,,0
149,97,64,49.8,685.7,8.3,,0
150,100,64,44.3,694.5,7.1,,0
151,93,68,61.8,674.0,8.2,,0
152,101,65,50.8,735.9,6.2,,0
153,100,77,43.5,745.3,11.2,,0
154,102,71,38.9,680.5,6.4,,0
155,100,71,55.6,651.9,7.4,,0
156,95,66,50.6,695.7,9.2,,0
157,92,63,54.2,612.4,11.6,,0.15
158,83,62,60.0,501.5,12.4,,0.01
159,88,61,50.0,688.1,7.3,,0
160,91,58,43.3,675.1,5.1,,0
161,95,63,53.4,638.2,5.3,,0
162,98,67,50.4,743.2,9.2,,0
163,93,72,43.5,631.9,13.6,,0.01
164,95,72,45.7,688.2,14.7,,0
165,81,61,56.1,344.4,10,,0.67
166,76,58,54.5,554.5,7.8,,0.27
167,85,63,42.0,664.0,8.8,,0
168,93,58,47.6,665.0,4.3,,0
169,97,67,47.3,727.4,4.6,,0
170,100,69,47.1,661.0,8.3,,0
171,99,69,43.7,738.9,9.6,,0
172,98,77,39.0,729.4,11.5,,0
173,100,71,39.8,651.1,10.2,,0
174,98,65,43.7,741.3,9.6,,0
175,98,71,36.6,724.9,10.4,,0
176,100,64,48.6,692.4,6.9,,0
177,93,68,56.1,689.9,11,,0
178,94,69,53.0,684.1,4.9,,0
179,99,67,51.1,644.5,6.4,,0
180,102,69,46.6,667.3,6.3,,0
181,104,73,49.3,628.5,5.9,,0
182,105,68,46.6,697.7,4.7,,0
183,105,76,48.6,737.3,8.2,,0
184,104,72,54.2,654.7,6.7,,0
185,92,74,54.7,644.0,14.5,,0
186,96,65,40.4,689.8,6.9,,0
187,97,72,37.8,707.4,10.4,,0
188,96,68,39.9,675.7,9.2,,0.21
189,93,66,46.1,690.0,6.7,,0.03
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190,95,67,53.3,614.4,7.7,,0
191,83,69,58.2,484.3,7.9,,0
192,93,67,46.8,581.7,10.3,,0
193,98,70,49.0,666.1,8.4,,0
194,99,72,53.6,613.1,7.8,,0
195,100,69,53.3,645.8,6.9,,0.01
196,99,67,53.4,695.7,8.5,,0
197,96,73,51.7,689.2,6.7,,0
198,100,72,49.7,647.0,7.1,,0
199,101,72,49.1,623.6,7.5,,0
200,99,74,51.6,655.0,7.9,,0
201,97,71,56.4,632.8,8.1,,0.03
202,92,67,61.1,593.5,6.8,,0.23
203,93,70,60.8,602.2,5.5,,0
204,96,71,60.7,592.8,4.9,,0
205,95,68,62.4,596.3,8.8,,0.17
206,93,66,63.0,610.7,6.7,,0
207,95,73,61.1,584.7,8.6,,0
208,94,73,60.6,596.9,7.2,,0
209,87,67,62.9,459.7,6.5,,0.1
210,90,68,62.9,451.7,6.6,,0
211,87,68,65.1,556.0,7.1,,0.08
212,90,69,65.3,487.2,6.3,,0.05
213,94,71,62.6,525.1,7.4,,0
214,94,72,59.6,583.7,10.2,,0
215,93,70,58.0,568.9,5.9,,0
216,96,70,57.5,566.7,9.9,,0
217,88,72,63.9,512.2,7.3,,0.01
218,93,66,63.7,580.2,5.6,,0.9
219,82,70,60.6,435.6,6.5,,0
220,89,69,60.1,569.4,5.1,,0
221,92,70,57.0,596.5,10.8,,0
222,92,72,58.1,624.8,7.8,,0
223,95,73,56.3,583.6,2.8,,0
224,94,70,60.4,507.4,3.8,,0.11
225,90,66,60.3,626.4,3.3,,0.01
226,89,67,60.0,547.1,7.3,,0.26
227,94,68,54.5,602.7,10.9,,0
228,95,74,54.7,594.9,8.8,,0
229,95,73,58.5,512.0,10,,0
230,88,69,63.1,490.0,7.3,,0
231,93,75,62.4,583.0,7.3,,0
232,97,69,62.2,465.2,4.4,,0
233,95,69,59.8,616.0,6.8,,0
234,97,75,58.3,513.9,8.4,,0
235,91,70,62.0,511.2,9.2,,0.02
236,93,71,59.4,521.3,7.4,,0.1
237,93,69,50.3,570.6,6,,0
238,93,66,48.5,636.2,4.9,,0
239,96,63,46.7,630.0,4.8,,0
240,99,67,46.1,617.8,7.1,,0
241,99,69,51.8,593.1,8.9,,0
242,98,69,53.9,534.6,6.4,,0
243,95,70,52.8,586.6,9.7,,0
244,93,69,52.3,588.1,9.1,,0
245,94,69,51.4,624.7,10,,0
246,91,69,55.5,499.3,9.8,,0.07
247,90,68,49.0,522.5,7.4,,0
248,91,69,58.3,542.3,5.8,,0
249,92,69,57.6,552.9,4.6,,0.01
250,95,70,54.7,524.0,4.2,,0
251,97,67,49.1,597.9,7,,0
252,96,67,53.7,537.3,7.8,,0
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253,91,68,60.2,520.9,6.7,,0.09
254,91,67,60.4,477.0,5.6,,0.23
255,90,67,60.7,442.9,4.9,,0
256,92,65,58.1,463.7,3.5,,0
257,94,69,61.5,493.1,8,,0.42
258,92,68,62.3,548.4,5.8,,0
259,94,69,60.1,530.4,6.2,,0
260,97,73,56.7,542.6,5.9,,0
261,93,71,57.1,426.9,7.5,,0
262,97,71,56.8,519.1,5.6,,0
263,91,71,55.6,485.7,15.4,,0
264,84,60,57.7,277.1,12.9,,0.7
265,79,59,60.0,463.0,5.5,,0.03
266,81,62,58.6,433.0,6.6,,0
267,76,63,53.7,282.3,7.7,,0
268,84,62,49.8,525.0,5.5,,0
269,88,63,54.5,476.1,2.5,,0
270,90,66,53.5,449.0,3.7,,0
271,90,61,49.4,508.9,7.4,,0
272,86,60,53.1,380.3,4.3,,0
273,91,61,54.8,414.6,4.3,,0
274,93,67,53.0,476.7,9.9,,0
275,88,67,52.9,505.4,7.5,,0
276,91,62,53.0,499.7,8.3,,0
277,89,63,47.7,479.6,6.4,,0
278,90,57,44.0,499.0,4.5,,0
279,89,63,51.3,449.4,4.7,,0
280,84,61,52.9,329.5,7.4,,0.01
281,81,58,50.8,449.5,8.1,,0
282,88,55,50.6,456.1,11.6,,0
283,88,65,58.3,424.0,10.8,,0
284,92,63,51.7,380.3,14.2,,0
285,66,45,23.6,472.5,14.8,,0
286,67,40,16.3,505.9,8.4,,0
287,72,37,21.7,502.9,6.9,,0
288,74,37,24.1,499.1,4.4,,0
289,74,39,25.2,475.8,7.1,,0
290,74,41,27.8,467.5,3.9,,0
291,79,39,26.0,457.4,5.5,,0
292,82,48,25.3,474.0,6.1,,0
293,79,49,33.4,414.1,6.5,,0
294,75,47,42.8,404.9,6,,0
295,75,53,48.9,348.4,8.1,,0.04
296,71,52,41.0,398.0,12.5,,0
297,74,41,36.5,401.6,19.6,,0.04
298,58,37,27.8,364.3,12.7,,0.1
299,59,35,25.9,446.8,3.5,,0
300,62,32,29.3,373.8,3.5,,0
301,72,40,33.0,416.7,4.3,,0
302,74,42,33.9,417.4,9.2,,0
303,75,51,30.9,426.1,8.6,,0
304,81,42,29.2,424.0,9.9,,0
305,79,45,29.4,420.2,5.1,,0
306,71,43,17.9,419.5,7.5,,0
307,72,37,23.8,404.1,3.8,,0
308,77,41,23.5,389.1,4.6,,0
309,72,46,28.0,406.8,6.8,,0
310,73,44,34.0,402.2,6.8,,0
311,75,45,34.2,384.6,6.4,,0
312,74,43,33.7,359.7,7.5,,0
313,72,43,34.8,244.9,10.6,,0
314,56,40,30.0,311.6,8.8,,0
315,54,40,37.9,152.2,4.7,,0.34
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316,51,45,47.1,102.4,4.6,,0.4
317,57,47,40.1,234.0,17.2,,0.05
318,62,43,41.4,277.6,12.4,,0
319,50,32,32.1,256.8,5,,0
320,53,29,32.5,310.1,2.4,,0
321,55,32,37.7,301.7,3.7,,0
322,60,32,33.5,348.6,3.9,,0
323,65,31,30.5,363.9,7.6,,0
324,70,44,29.7,283.3,8.4,,0
325,62,44,29.8,337.5,9.3,,0
326,63,39,24.6,347.6,8.9,,0
327,65,36,24.9,355.0,5.5,,0
328,70,34,29.3,340.9,3.5,,0
329,72,35,31.8,312.7,5.5,,0
330,72,40,30.6,292.0,5.8,,0
331,70,49,35.5,227.0,14.9,,0
332,58,43,30.2,310.8,12.7,,0
333,60,32,29.3,336.8,4.4,,0
334,61,29,26.8,305.1,6.2,,0
335,63,44,33.4,227.0,6.2,,0.25
336,51,40,38.3,131.9,13.8,,0.03
337,54,37,34.0,290.4,10.3,,0
338,52,32,25.8,332.6,5,,0
339,56,27,27.7,331.7,4.1,,0
340,57,34,30.2,285.7,7.8,,0
341,55,47,44.1,183.4,15.2,,0.22
342,62,46,39.8,278.6,23.9,,0
343,50,39,25.4,285.3,19.5,,0
344,46,28,22.9,230.7,7,,0
345,37,26,16.0,177.3,9.7,,0
346,42,19,11.2,333.4,4.1,,0
347,50,17,13.8,337.3,2.1,,0
348,55,20,17.4,331.7,3.5,,0
349,57,23,18.5,336.3,3.7,,0
350,60,24,18.8,337.0,6.8,,0
351,58,22,18.9,332.7,3.9,,0
352,61,24,19.9,313.6,1.7,,0
353,64,27,22.1,315.1,6.8,,0
354,50,33,31.8,79.6,10,,0.22
355,53,36,35.7,162.5,10.4,,0.01
356,54,33,34.9,135.3,8.9,,0.42
357,45,33,33.3,108.7,8,,0.11
358,47,35,30.7,188.4,12.7,,0
359,38,29,30.5,79.8,6.3,,0.15
360,37,26,23.1,277.4,10.1,,0
361,41,19,21.6,332.2,7.1,,0
362,44,25,18.0,317.0,7.9,,0
363,50,21,21.5,325.3,3.6,,0
364,55,24,27.6,313.3,4.2,,0
365,55,29,31.1,326.2,5.6,,0
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1,57,29,32.2,321.7,4.2,,0
2,64,28,33.5,316.0,2.8,,0
3,66,34,36.8,284.5,6.3,,0
4,61,36,40.0,179.6,3.6,,0.03
5,55,38,38.0,192.6,7.1,,0.01
6,51,33,26.2,281.9,6.1,,0
7,50,24,24.2,332.1,5,,0
8,52,28,21.9,319.1,6.1,,0
9,60,37,23.0,340.6,9.9,,0
10,61,37,28.6,301.8,8.7,,0
11,59,45,32.6,282.1,13.3,,0
12,61,32,30.6,336.9,8.1,,0
13,60,30,31.4,320.3,10.1,,0
14,58,36,27.8,346.9,8.5,,0
15,56,24,21.1,311.8,5.8,,0
16,63,38,30.4,337.6,7.2,,0
17,68,36,34.3,338.4,10.6,,0
18,68,35,31.8,341.0,5.4,,0
19,70,34,27.6,342.9,9.2,,0
20,63,47,29.0,347.9,7.8,,0
21,57,38,35.1,173.9,4.8,,0.01
22,56,31,31.4,359.0,6.1,,0
23,62,31,26.3,354.5,6.9,,0
24,63,28,23.2,329.3,3.5,,0
25,65,29,22.0,351.4,5.4,,0
26,63,32,19.0,366.1,6.4,,0
27,68,24,18.2,362.0,3,,0
28,70,30,18.5,392.8,6.6,,0
29,67,29,18.6,331.7,5.3,,0
30,64,33,26.0,359.7,11,,0
31,60,34,25.8,343.2,6.6,,0
32,58,29,22.3,364.8,6.9,,0
33,64,27,25.2,396.1,7.2,,0
34,70,31,24.3,381.2,9.7,,0
35,57,43,31.1,239.5,12.6,,0.04
36,55,35,29.9,375.4,13.3,,0
37,59,23,26.7,418.3,4.8,,0
38,65,32,29.6,369.4,12.3,,0
39,65,49,34.0,345.5,14.1,,0
40,53,40,39.5,219.5,14.9,,0.1
41,55,38,30.4,350.9,10.6,,0
42,57,29,29.1,363.4,7,,0
43,57,38,26.2,443.0,7.8,,0
44,60,32,28.2,342.5,4.6,,0
45,62,44,34.0,315.2,9.2,,0
46,53,42,35.1,154.4,10.9,,0
47,51,38,26.2,277.2,16.2,,0
48,56,37,23.9,431.7,11.1,,0
49,51,38,31.4,170.3,17.3,,0.01
50,56,26,27.0,426.3,6.3,,0
51,60,34,25.1,332.4,5.2,,0
52,59,39,33.2,414.0,11.8,,0
53,66,45,31.4,412.7,17.7,,0
54,69,43,30.5,444.8,8.7,,0
55,80,40,27.4,437.2,16.5,,0
56,55,42,26.5,364.1,24,,0
57,54,39,18.7,398.2,20.2,,0
58,53,36,17.9,315.3,16.5,,0
59,51,22,5.5,509.9,6.5,,0
60,55,23,6.2,512.6,7.7,,0
61,61,30,11.3,479.8,6.7,,0
62,72,32,17.1,506.2,8.2,,0
63,75,53,20.8,467.5,18.8,,0
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64,71,50,20.6,465.1,11.2,,0
65,70,50,34.4,308.4,15.5,,0.01
66,57,37,26.5,409.6,26,,0.01
67,54,25,22.4,498.0,5.4,,0
68,62,28,20.4,534.7,4,,0
69,60,29,19.6,529.0,7.4,,0
70,64,31,21.6,536.7,11.3,,0
71,62,31,29.7,537.2,5.2,,0
72,70,37,34.0,450.7,5.8,,0
73,75,45,39.0,414.2,7.2,,0.02
74,60,42,37.0,380.0,10.6,,0.09
75,63,37,37.8,404.4,9.6,,0
76,64,48,40.9,359.8,13.9,,0
77,70,48,37.2,497.8,15.5,,0
78,63,36,20.6,584.2,5.8,,0
79,69,33,27.7,551.5,5.6,,0
80,71,42,30.7,508.9,4.7,,0
81,79,45,30.2,591.9,6.5,,0
82,82,58,30.6,551.3,10.4,,0
83,86,47,32.1,602.7,10.5,,0
84,83,49,30.8,533.2,9.7,,0
85,81,46,39.3,483.8,19.5,,0
86,66,45,35.6,557.5,15.6,,0
87,79,39,30.9,576.9,12.7,,0
88,76,47,33.0,558.5,17.2,,0
89,50,38,29.0,381.6,20.1,,0.05
90,62,36,25.0,602.5,13.4,,0
91,75,30,19.9,634.5,8.8,,0
92,60,42,24.9,609.7,19.8,,0
93,69,33,23.2,621.5,4.7,,0
94,79,37,23.6,634.3,8.2,,0
95,76,43,25.9,628.0,6.2,,0
96,66,48,28.8,389.3,18.6,,0
97,68,43,27.4,569.9,15.1,,0
98,66,43,20.9,639.3,12.3,,0
99,73,40,20.8,635.0,5.7,,0
100,83,36,24.6,646.9,5.5,,0
101,88,48,30.1,662.3,12.7,,0
102,78,56,29.5,632.9,24.6,,0
103,75,52,32.0,660.8,11.6,,0
104,80,45,25.8,674.9,17.9,,0
105,71,43,23.8,638.7,17,,0
106,64,41,24.3,611.7,11,,0
107,63,38,23.4,519.2,6.8,,0
108,70,35,25.9,656.4,7.5,,0
109,74,44,26.3,640.2,5.8,,0
110,80,42,28.6,670.3,9,,0
111,74,45,31.6,688.8,8.7,,0
112,81,47,29.0,698.5,7.2,,0
113,89,57,36.5,630.4,5.4,,0
114,88,61,32.2,684.7,16.7,,0
115,83,61,33.2,635.8,19.2,,0
116,68,47,35.0,428.2,16.1,,0
117,67,39,29.5,443.5,8.4,,0
118,71,40,29.2,664.5,9.2,,0
119,77,51,39.1,553.3,7.3,,0.04
120,80,47,40.5,642.2,3.8,,0
121,85,55,31.6,717.9,13.3,,0
122,89,52,28.4,660.6,8.9,,0
123,89,55,24.3,727.6,9.5,,0
124,89,60,24.9,690.4,16.9,,0
125,88,63,27.7,729.7,16.1,,0
126,86,62,30.9,716.3,11.5,,0
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127,85,52,28.6,712.7,8.6,,0
128,78,56,24.4,715.2,19.9,,0
129,82,58,31.6,722.7,11.3,,0
130,90,53,27.2,743.8,10.7,,0
131,86,62,28.8,735.8,14.8,,0
132,87,59,27.7,747.1,9,,0
133,91,60,29.5,729.0,14.7,,0
134,81,54,32.4,589.7,13.5,,0
135,79,50,24.6,720.6,6.9,,0
136,94,46,21.6,687.4,8.6,,0
137,93,65,33.7,556.3,5.3,,0
138,98,63,48.1,596.7,6.9,,0
139,95,63,47.7,675.5,6.6,,0
140,96,61,41.8,645.5,6.3,,0
141,90,66,40.4,574.9,11.6,,0
142,89,69,36.5,616.2,13.9,,0
143,90,67,24.0,741.4,10.2,,0
144,90,60,24.3,750.2,11.4,,0
145,90,66,29.9,718.0,12.3,,0
146,91,59,31.8,751.4,9.2,,0
147,91,58,31.6,740.4,7.8,,0
148,97,54,33.1,740.1,5.9,,0
149,97,61,34.2,744.5,6.3,,0
150,95,62,35.4,671.4,10.9,,0
151,97,64,34.7,755.8,8.5,,0
152,102,61,39.0,737.0,9.1,,0
153,102,71,42.6,734.6,11.5,,0
154,99,75,40.3,742.0,15.4,,0
155,89,64,37.9,752.9,16.2,,0
156,88,58,35.4,763.0,8.2,,0
157,87,59,46.6,756.2,9.2,,0
158,95,68,43.7,642.9,14.3,,0
159,91,64,35.5,761.9,15.4,,0
160,89,62,40.3,663.1,8.1,,0
161,79,56,54.3,307.4,8.9,,0.27
162,84,54,54.5,650.7,8.7,,0
163,92,64,54.9,671.0,7.3,,0
164,95,74,50.7,708.2,18.8,,0
165,92,71,37.9,753.6,15.7,,0
166,93,63,41.4,741.1,9.7,,0
167,97,72,41.5,758.7,15.5,,0
168,95,74,37.1,721.9,18.1,,0
169,96,71,43.7,747.4,7.6,,0
170,101,62,45.8,756.5,7.5,,0
171,102,64,45.7,755.6,8.9,,0
172,100,76,46.1,700.1,12.5,,0
173,100,69,41.9,681.7,9.7,,0
174,102,62,44.9,750.7,6.6,,0
175,104,67,50.8,742.2,7.6,,0
176,104,73,53.6,739.1,9.1,,0
177,104,77,50.9,758.5,10.9,,0
178,105,77,47.8,745.7,9.6,,0
179,107,72,46.4,741.5,5.8,,0
180,106,73,56.9,706.5,5.6,,0
181,105,76,63.3,662.3,7.8,,0
182,97,72,62.4,631.7,11.8,,0
183,85,68,64.9,345.2,9.7,,0.06
184,95,70,64.8,606.7,8.7,,0.45
185,97,69,65.7,647.3,7.1,,0
186,96,73,65.1,626.3,10.6,,0
187,92,71,64.8,620.2,12.1,,0
188,93,71,64.7,596.1,10.8,,0.02
189,96,69,64.4,605.5,8.6,,0.43
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190,92,68,63.0,596.5,5.9,,0
191,99,73,60.8,695.4,6.2,,0
192,104,74,59.4,639.4,4.2,,0
193,105,77,56.3,624.9,7.7,,0
194,104,79,58.9,633.9,8.6,,0
195,102,75,58.0,638.8,7.5,,0.01
196,99,70,55.9,627.9,8.6,,0
197,93,73,56.6,561.3,9.5,,0
198,91,69,61.2,569.0,12.1,,0.16
199,95,70,56.0,614.1,6.9,,0
200,98,74,56.0,653.4,7.7,,0
201,99,74,58.0,653.8,12.4,,0
202,95,69,60.4,610.1,9.1,,0.5
203,90,69,61.4,600.4,8.3,,0
204,87,69,62.7,583.3,8.5,,0
205,90,69,63.7,549.0,7.5,,0.31
206,90,69,63.9,628.7,5.3,,0
207,95,72,61.8,565.0,8.1,,0
208,91,70,62.6,516.5,8.3,,0.04
209,96,73,60.1,644.3,8,,0
210,99,74,59.3,624.4,6.9,,0
211,97,74,61.1,574.6,10.5,,0.02
212,94,70,62.3,560.9,6.9,,0.07
213,89,67,63.4,543.6,4.3,,0.12
214,94,70,63.1,575.5,7.4,,0
215,95,73,62.1,572.7,6.2,,0
216,93,64,61.1,540.9,10.4,,0.22
217,85,63,60.1,567.1,9.1,,0
218,88,63,56.9,610.9,6,,0
219,92,65,55.0,635.7,4.9,,0
220,96,67,52.4,661.9,5.2,,0
221,96,71,53.0,659.1,5.2,,0
222,97,71,57.0,623.5,5.2,,0
223,96,75,59.4,580.9,6.1,,0
224,95,69,61.8,564.0,8,,0.15
225,86,66,62.6,437.4,7.4,,0.01
226,91,65,57.1,523.1,5,,0
227,93,66,54.7,666.6,5.9,,0
228,93,67,55.9,526.8,5.7,,0
229,94,68,56.0,556.2,6.1,,0
230,95,71,60.2,539.1,5.7,,0
231,95,71,63.5,558.5,7.4,,0.03
232,87,68,64.5,366.3,10.3,,0
233,89,69,60.7,491.8,10.1,,0
234,92,68,56.9,453.3,5,,0
235,93,67,59.1,505.4,4.7,,0
236,96,70,59.3,575.8,5.4,,0
237,98,73,61.2,599.6,6.5,,0
238,94,74,65.1,507.9,7.3,,0
239,97,74,65.7,586.6,5.5,,0
240,92,73,63.8,536.7,10.7,,0
241,91,69,60.0,500.4,9,,0
242,92,63,53.7,551.0,6.8,,0
243,91,65,54.7,608.6,5.1,,0
244,92,65,53.7,543.9,9.3,,0
245,89,68,53.1,623.9,11.6,,0
246,80,67,62.1,341.6,7,,0.13
247,87,68,62.5,453.5,6.3,,0.01
248,90,69,54.7,544.0,8.6,,0
249,93,64,49.7,626.3,8.4,,0
250,91,64,50.2,615.0,6.9,,0
251,93,64,49.9,531.0,8.1,,0
252,91,68,53.2,469.5,8.8,,0
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253,91,67,57.5,522.5,8.4,,0
254,90,66,48.8,598.2,7.7,,0
255,90,63,53.7,562.8,4.6,,0
256,97,64,50.6,533.0,6.7,,0
257,98,70,49.2,453.8,8.3,,0
258,91,67,56.5,435.7,10.5,,0
259,88,67,55.3,408.9,7.3,,0
260,88,65,55.1,402.0,6,,0
261,90,66,55.1,453.7,3.9,,0
262,95,63,51.9,498.6,6.1,,0
263,91,75,55.3,363.2,9.8,,0
264,89,72,56.9,414.4,8.1,,0
265,92,67,57.6,534.6,8,,0.04
266,94,67,62.4,487.1,8.6,,0.09
267,95,70,57.4,502.2,6.6,,0
268,94,71,58.2,474.8,7,,0
269,92,67,47.9,499.8,6.7,,0
270,95,60,47.4,474.2,4.2,,0
271,94,66,57.6,426.0,5.1,,0
272,94,68,58.6,441.4,6.5,,0
273,93,63,60.4,388.1,5.7,,0.39
274,85,65,58.8,377.2,8,,0.11
275,84,64,38.8,535.8,11.2,,0
276,86,62,46.7,496.6,14.4,,0
277,87,69,52.6,364.3,15.7,,0
278,76,54,33.9,360.6,13.5,,0
279,73,46,26.7,504.6,5.8,,0
280,79,46,34.2,507.7,5,,0
281,83,47,35.0,277.8,2.9,,0
282,88,51,38.5,486.1,2.4,,0
283,90,54,41.6,502.6,6,,0
284,88,52,37.1,502.0,5.2,,0
285,90,61,41.6,476.5,8.5,,0
286,88,57,46.1,425.5,4,,0
287,90,60,44.1,474.8,7.3,,0
288,89,63,43.8,369.7,14.7,,0
289,83,64,33.6,466.9,18.1,,0
290,73,50,29.8,486.9,10.8,,0
291,75,49,34.2,366.3,12.6,,0
292,72,57,51.2,188.9,10,,0.13
293,58,51,51.9,133.6,10.4,,0.13
294,56,51,49.0,135.3,9.2,,0.16
295,56,50,48.9,136.8,6.8,,0.23
296,59,51,52.8,121.4,5.4,,0
297,71,57,55.8,300.0,2,,0
298,81,53,55.1,327.3,7,,0
299,82,60,54.1,306.1,9.4,,0.11
300,61,50,53.9,199.9,10.6,,1.13
301,71,48,49.1,335.7,4.8,,0
302,75,48,51.9,425.3,2,,0
303,80,52,51.5,275.9,6.7,,0
304,66,52,44.5,354.3,11,,0.14
305,65,43,43.2,366.3,4.2,,0
306,71,44,41.5,360.5,5,,0
307,70,42,38.1,392.5,3.8,,0
308,65,45,45.0,332.9,4.2,,0
309,65,42,42.6,323.4,6.3,,0
310,70,44,40.2,359.8,8.8,,0
311,69,47,39.5,394.9,8.6,,0
312,71,46,40.0,360.0,9.9,,0
313,72,49,39.1,245.6,20.1,,0
314,58,43,26.1,334.5,7,,0
315,69,36,31.1,369.6,6.5,,0
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316,69,45,40.4,213.8,7.6,,0
317,65,45,44.1,289.8,7,,0.01
318,69,37,38.1,377.7,3.2,,0
319,71,39,36.0,342.0,4.6,,0
320,73,37,36.7,376.0,2.2,,0
321,76,38,36.9,325.6,5.7,,0
322,73,54,40.8,326.5,9.1,,0
323,72,48,37.6,335.2,8.2,,0
324,58,43,38.3,259.4,6,,0
325,65,35,33.6,344.4,4.9,,0
326,70,30,33.4,359.4,4.6,,0
327,73,34,34.4,357.7,4.9,,0
328,74,40,34.7,332.6,6.6,,0
329,72,40,33.3,337.6,3.9,,0
330,73,35,31.5,317.1,6.3,,0
331,73,39,37.0,317.2,4.2,,0
332,76,42,42.6,277.5,5.7,,0
333,63,44,42.9,237.5,14.1,,0.33
334,61,35,40.1,341.7,6.3,,0
335,67,39,41.5,309.6,7.3,,0
336,56,44,47.4,218.6,8.1,,0.25
337,57,42,41.2,256.1,14.8,,0
338,65,40,42.1,322.7,7.4,,0
339,66,42,36.5,319.9,12.3,,0
340,50,37,30.0,291.3,12.9,,0.01
341,46,32,21.5,325.2,9.5,,0
342,48,29,19.3,336.9,8.1,,0
343,55,28,26.1,337.5,6.2,,0
344,45,37,29.6,133.2,16,,0
345,47,34,27.3,320.5,4.4,,0
346,52,23,27.0,325.2,2.3,,0
347,57,24,26.0,333.7,4.1,,0
348,60,27,27.2,324.4,6,,0
349,63,37,30.3,309.8,9.9,,0
350,64,34,31.8,326.7,7.8,,0
351,60,40,35.6,302.0,9.5,,0
352,60,42,42.9,275.9,16,,0.08
353,59,41,39.2,248.5,7.8,,0
354,68,38,30.1,307.6,11.4,,0
355,67,44,25.4,302.8,12.3,,0
356,44,25,19.3,315.6,6.4,,0
357,47,23,23.3,262.9,4.2,,0
358,49,28,21.4,302.1,3.9,,0
359,55,21,22.7,330.3,3.2,,0
360,59,24,25.6,322.1,6.3,,0
361,64,33,30.4,289.4,4.4,,0
362,66,32,29.9,293.8,5.2,,0
363,69,34,30.0,313.7,4.3,,0
364,64,36,29.3,279.8,3.7,,0
365,62,34,30.2,164.6,6.2,,0
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1,61,42,25.2,275.4,14.9,,0
2,57,31,25.8,304.5,4.9,,0
3,47,28,18.4,317.3,5.1,,0
4,53,21,16.9,328.9,5.6,,0
5,60,22,14.3,335.6,7.5,,0
6,63,26,17.1,340.0,3.4,,0
7,66,26,16.9,333.9,6.1,,0
8,66,43,20.1,249.8,8.2,,0
9,53,31,26.0,339.7,5.1,,0
10,61,24,23.0,343.7,4.4,,0
11,64,30,22.5,337.2,5.5,,0
12,67,43,22.5,280.5,11.6,,0
13,60,35,28.0,350.6,4,,0
14,59,33,23.9,350.0,5.2,,0
15,62,25,21.9,359.7,7,,0
16,69,38,21.7,298.1,10.4,,0
17,66,48,27.5,296.6,14.9,,0
18,70,36,32.3,352.0,9.1,,0
19,72,38,32.2,310.6,8.2,,0
20,71,41,30.1,344.3,13.8,,0
21,64,43,30.8,237.5,25.8,,0
22,55,40,19.4,328.6,10.9,,0
23,63,26,17.1,354.9,7.3,,0
24,77,40,20.0,363.2,5.1,,0
25,77,40,19.5,356.2,5.3,,0
26,63,42,25.4,366.5,9.1,,0
27,64,37,22.9,316.0,4.5,,0
28,58,30,20.1,369.0,5.8,,0
29,43,34,33.8,103.3,6.3,,0.1
30,55,28,34.0,360.2,2.6,,0
31,58,32,34.0,323.6,6.6,,0
32,64,38,24.7,316.7,7.4,,0
33,63,37,20.0,380.3,8.4,,0
34,67,33,18.6,410.9,6.1,,0
35,70,33,22.4,359.7,4.1,,0
36,71,46,29.6,311.4,8,,0
37,63,48,28.2,415.4,16.1,,0
38,68,34,25.7,425.3,10.2,,0
39,72,49,29.8,256.2,10.4,,0
40,74,46,30.4,424.4,7.5,,0
41,77,41,24.4,440.2,16.3,,0
42,48,31,4.2,433.4,13.2,,0
43,56,20,6.3,458.6,5.8,,0
44,64,27,10.2,440.7,7.2,,0
45,72,31,18.5,444.8,4.7,,0
46,75,39,21.1,340.1,12.2,,0
47,61,37,21.4,384.4,4.7,,0
48,68,30,19.1,408.8,10.8,,0
49,73,41,21.1,338.8,9.9,,0
50,76,52,23.2,366.3,12.6,,0
51,71,49,28.9,457.6,7.4,,0
52,67,43,30.7,395.7,8.5,,0
53,71,44,23.6,392.4,9.9,,0
54,67,35,10.7,432.5,7.5,,0
55,73,31,10.5,470.7,4.4,,0
56,73,39,17.5,417.9,6.7,,0
57,75,48,19.7,454.9,13.4,,0
58,70,37,17.4,488.5,5.5,,0
59,75,37,19.7,508.2,7.3,,0
60,80,45,21.8,415.6,13.8,,0
61,76,49,20.1,506.6,9.2,,0
62,74,40,23.7,484.3,6.9,,0
63,75,54,17.8,350.5,16.8,,0
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64,74,51,26.8,498.3,9.2,,0
65,68,45,26.2,416.5,7.6,,0
66,73,46,37.4,333.6,14.1,,0
67,62,42,28.4,473.1,14.3,,0
68,74,35,24.2,406.8,5.1,,0
69,72,40,21.6,415.4,6.2,,0
70,77,43,20.9,523.0,10.6,,0
71,60,45,24.0,432.0,15.9,,0
72,62,36,26.2,469.2,6,,0
73,71,32,23.0,548.1,3.9,,0
74,77,34,20.6,458.6,4.1,,0
75,79,43,24.2,515.7,10.3,,0
76,54,40,36.0,213.4,8.2,,0.04
77,45,31,34.6,209.9,7.7,,0
78,63,30,30.7,570.1,5.6,,0
79,73,36,32.5,511.4,5.9,,0
80,82,42,33.3,530.1,7.7,,0
81,81,45,27.2,597.2,12,,0
82,80,56,25.1,592.3,11.5,,0
83,77,49,24.8,599.9,8.2,,0
84,72,47,42.6,441.8,8.8,,0
85,74,48,46.1,421.4,10.4,,0
86,74,49,42.1,482.5,9.9,,0
87,77,40,32.4,586.5,5.7,,0
88,79,46,39.3,594.6,9.1,,0
89,83,46,33.7,592.3,8.8,,0
90,80,60,28.2,630.2,22.6,,0
91,78,57,29.8,283.9,18.8,,0
92,73,47,30.4,460.2,19.4,,0
93,60,41,17.4,576.5,12.7,,0
94,70,38,20.4,513.3,14.8,,0
95,65,38,20.3,655.3,11,,0
96,81,35,21.1,632.5,5.4,,0
97,85,54,30.3,435.5,13.7,,0
98,71,49,21.5,544.0,9.1,,0
99,81,37,22.4,615.4,16.2,,0
100,71,44,17.2,663.3,6.6,,0
101,79,44,20.6,491.4,8.3,,0
102,75,50,40.1,444.1,5.8,,0
103,68,54,30.2,613.9,16.6,,0
104,81,49,34.0,679.1,12.8,,0
105,65,44,25.4,657.8,10.5,,0
106,65,38,21.2,682.2,7.6,,0
107,71,39,20.0,678.3,6.7,,0
108,81,41,24.5,677.0,3.8,,0
109,89,43,25.0,619.2,5.6,,0
110,88,46,27.1,650.7,10.5,,0
111,87,64,30.5,659.0,22.9,,0
112,90,67,31.1,696.4,24,,0
113,91,60,36.7,645.8,10.7,,0
114,80,59,46.2,347.0,11.5,,0
115,75,55,27.7,577.9,17.1,,0
116,81,55,34.2,713.9,15,,0
117,86,54,34.7,620.0,5.2,,0
118,81,59,28.5,571.5,9.6,,0
119,85,49,28.8,716.4,9.9,,0
120,78,51,25.6,726.2,10,,0
121,73,57,23.2,633.2,17.6,,0
122,78,49,27.2,727.1,12.5,,0
123,83,60,35.8,532.8,23.1,,0
124,79,59,34.2,660.1,26.8,,0
125,79,59,26.6,716.6,17.8,,0
126,83,50,24.4,723.4,9.5,,0
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127,86,55,26.4,735.9,6.9,,0
128,92,54,31.6,747.8,8,,0
129,87,71,32.1,669.1,17.2,,0
130,85,63,31.7,697.8,15.6,,0
131,86,63,30.4,719.7,10.6,,0
132,88,52,35.9,744.9,5.7,,0
133,90,58,37.5,650.8,12.3,,0
134,90,66,29.6,702.9,16.7,,0
135,90,63,29.9,751.4,15.4,,0
136,89,64,29.1,741.7,13.5,,0
137,87,55,27.1,713.8,6.9,,0
138,90,61,47.6,626.9,13,,0
139,96,66,41.6,690.4,12.3,,0
140,92,63,31.5,739.1,7.9,,0
141,96,52,39.6,717.7,8.8,,0
142,94,63,50.8,686.5,5.5,,0
143,86,66,53.9,454.7,9.4,,0
144,87,62,55.7,563.7,10.5,,0
145,89,59,44.6,702.5,8.7,,0
146,88,61,41.6,601.4,8.6,,0
147,89,57,46.0,640.8,7.5,,0
148,92,61,54.1,601.4,9.3,,0.02
149,93,59,47.0,680.6,6.9,,0
150,95,73,37.7,636.3,7.7,,0
151,92,72,37.4,666.3,12,,0
152,91,70,35.9,335.7,8.3,,0
153,92,63,38.7,349.7,11.2,,0
154,98,65,43.1,735.4,12.5,,0
155,97,67,38.6,658.4,19,,0
156,84,57,30.5,774.5,11.6,,0
157,90,52,31.1,769.6,5.3,,0
158,99,60,43.0,738.4,6.8,,0
159,96,67,46.9,733.9,11.5,,0
160,92,63,36.6,752.5,9.2,,0
161,94,64,36.4,773.4,7,,0
162,94,63,36.7,680.9,8.2,,0
163,90,63,52.0,654.1,9.1,,0
164,85,65,53.3,563.7,13.5,,0
165,78,64,54.4,456.3,11.5,,0
166,86,57,52.4,670.5,4.8,,0
167,93,66,54.6,566.1,8.9,,0.02
168,87,64,59.5,558.9,11.5,,0.83
169,84,65,61.3,568.2,5.8,,0.08
170,87,63,59.8,634.7,5.8,,0.14
171,87,67,60.9,537.2,10.2,,0.11
172,93,67,59.7,598.7,6.6,,0
173,91,71,58.0,560.7,8.5,,0
174,94,72,54.2,629.9,6.6,,0
175,100,72,55.9,588.4,6.2,,0
176,102,70,57.6,502.5,5.8,,0
177,103,76,54.8,506.5,10.2,,0
178,103,78,56.4,433.7,7.1,,0
179,104,77,58.6,646.4,9.2,,0.26
180,98,73,62.0,594.0,9.3,,0
181,105,79,53.1,643.4,8.4,,0
182,106,80,51.8,648.0,10,,0
183,103,82,55.5,487.4,14.3,,0
184,97,71,61.1,642.4,9.7,,0.02
185,95,69,63.4,573.4,9.6,,0
186,95,73,62.8,531.8,8.4,,0
187,93,70,64.1,497.0,8.5,,0.2
188,93,72,57.8,567.9,6.3,,0
189,95,73,58.6,580.7,6.4,,0
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190,98,73,62.2,570.7,8.6,,0.02
191,84,65,63.8,407.1,11.4,,0.06
192,81,62,59.3,411.6,11.2,,0.06
193,87,66,59.3,501.9,8.9,,0
194,92,71,62.6,450.6,8.1,,0
195,91,69,61.1,537.1,10.6,,0
196,88,70,61.9,446.7,15.5,,0
197,90,67,64.1,546.5,10.5,,0.99
198,89,67,65.5,564.4,6.6,,0.03
199,87,65,63.8,573.3,7.4,,0.54
200,87,67,63.3,576.6,6.1,,0
201,87,69,66.0,500.3,4.7,,0.07
202,85,68,65.3,436.5,6.4,,0.01
203,88,68,64.0,531.0,6.2,,0
204,90,68,63.8,538.0,7.3,,0
205,93,69,62.2,576.1,5.1,,0
206,96,70,62.0,422.1,6.6,,0
207,96,74,59.3,578.3,8.8,,0
208,92,74,60.6,595.2,9.3,,0
209,93,69,61.1,630.8,8.3,,0
210,93,70,60.7,607.6,11.3,,0
211,94,76,57.2,647.9,12.4,,0
212,94,72,59.7,563.3,9.4,,0
213,92,68,60.3,467.2,6.7,,0
214,86,70,64.5,443.1,8.1,,0.03
215,84,69,65.9,460.4,5.8,,0.02
216,86,67,64.0,471.7,8.5,,0.07
217,87,64,64.2,528.9,7.9,,0.85
218,86,63,64.6,486.2,5.2,,0.12
219,92,71,62.8,594.6,3.6,,0
220,95,70,64.9,549.0,7,,0.29
221,91,67,63.6,588.6,8.1,,0
222,90,73,62.7,565.1,6.9,,0
223,91,71,63.5,553.7,8.1,,0
224,95,72,61.9,599.7,6.9,,0
225,96,70,57.2,577.0,6.3,,0
226,95,73,58.0,534.7,7.7,,0
227,96,70,54.4,610.3,6.5,,0
228,97,72,54.9,604.4,7,,0
229,94,70,52.3,585.2,5.4,,0
230,95,68,53.6,575.5,8.4,,0
231,94,71,58.9,522.4,10.3,,0
232,95,71,56.0,574.2,7.7,,0
233,96,71,52.0,628.1,3.8,,0
234,96,70,56.8,551.9,6.9,,0.05
235,97,73,57.0,539.6,9.2,,0
236,91,68,59.3,535.2,8.6,,0
237,89,72,60.9,463.2,10.4,,0
238,90,73,62.7,497.5,8.5,,0
239,96,71,61.7,486.1,7.8,,0
240,94,70,60.4,462.5,5.7,,0
241,94,67,54.4,550.2,8.5,,0
242,94,70,53.5,558.0,7.3,,0
243,94,71,51.1,534.8,6,,0
244,87,68,58.4,433.1,7.9,,0.02
245,91,70,60.7,455.3,7.9,,0
246,91,67,61.6,512.8,6.7,,0
247,92,68,59.1,512.4,5.3,,0
248,94,69,60.3,462.0,8.8,,0.91
249,89,68,64.5,426.9,7.6,,0.03
250,91,69,63.8,543.4,4.4,,0
251,91,68,60.0,402.5,9.2,,0
252,90,69,59.9,518.5,8.3,,0
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Year19.csv
253,90,67,61.6,500.8,5.5,,0
254,89,69,59.6,435.0,8,,0
255,93,68,54.8,499.0,9.8,,0
256,84,65,58.4,385.3,10.6,,0.18
257,86,61,57.6,534.6,6.2,,0
258,87,64,55.5,385.2,7.7,,0
259,87,65,58.0,275.3,6.7,,0.27
260,68,62,61.5,224.1,10.4,,0.46
261,83,59,59.4,516.8,4.3,,0
262,87,60,58.2,411.6,4.8,,0
263,88,64,57.7,482.4,5.7,,0
264,74,61,55.9,294.3,8.7,,0
265,82,59,54.4,463.3,5.8,,0
266,88,62,57.7,512.5,4.7,,0.07
267,88,64,58.0,484.9,12.9,,0
268,88,63,47.8,539.4,6.8,,0
269,92,62,49.5,542.2,9,,0
270,92,68,50.1,504.9,7.7,,0
271,91,58,47.8,548.4,10.9,,0
272,72,50,38.8,443.4,8.2,,0
273,82,49,43.5,544.8,3,,0
274,89,53,44.0,541.0,5.7,,0
275,89,58,38.6,537.5,6.4,,0
276,90,55,40.8,505.2,4.8,,0
277,87,58,49.0,522.4,7.5,,0
278,87,61,47.7,508.7,5.5,,0
279,89,57,46.4,477.7,7.3,,0
280,82,65,41.1,373.5,15.2,,0
281,80,52,38.3,488.9,7.7,,0
282,80,51,42.0,504.5,3.1,,0
283,84,49,39.4,501.5,4.8,,0
284,83,52,42.2,508.2,5.6,,0
285,82,53,43.5,491.2,3.5,,0
286,86,48,37.4,502.8,3.6,,0
287,84,48,36.3,502.8,4.4,,0
288,86,49,34.1,480.8,7.4,,0
289,77,55,44.3,190.4,11.2,,0.02
290,58,36,38.4,133.6,12.7,,0.54
291,54,36,38.3,412.9,4.7,,0
292,63,40,39.0,464.5,6.3,,0
293,68,39,38.5,465.4,3.4,,0
294,74,42,40.6,459.9,4.7,,0
295,77,44,38.8,469.5,4.3,,0
296,78,45,34.7,462.7,5.4,,0
297,78,43,35.4,457.6,4.6,,0
298,76,46,37.6,355.6,3,,0
299,78,47,37.0,362.8,5.3,,0
300,79,61,42.8,387.6,7.5,,0
301,78,50,40.2,423.9,6.8,,0
302,81,53,34.8,413.8,13.8,,0
303,66,43,31.6,422.5,6.7,,0
304,71,36,29.4,409.7,3.9,,0
305,78,36,29.0,433.3,3.9,,0
306,63,42,24.3,409.1,9.2,,0
307,70,36,29.2,407.4,3.9,,0
308,76,41,32.3,371.7,4.2,,0
309,80,40,30.6,381.8,4.7,,0
310,81,50,32.7,372.6,6.8,,0
311,77,47,41.9,342.1,6.3,,0
312,77,47,47.4,390.7,3.9,,0
313,79,49,43.7,368.4,3,,0
314,79,48,37.4,397.7,5.5,,0
315,80,48,37.9,368.2,5.4,,0
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Year19.csv
316,74,45,43.3,354.1,5.5,,0
317,75,47,44.8,369.6,4.2,,0
318,77,47,39.5,373.7,6.7,,0
319,73,47,38.1,373.9,5,,0
320,74,40,34.6,379.8,3.5,,0
321,77,37,35.0,337.4,6.2,,0
322,78,59,38.7,335.7,14.6,,0
323,72,46,33.2,357.6,4.1,,0
324,75,42,36.3,341.8,4.8,,0
325,71,46,31.9,357.3,17.2,,0
326,61,44,26.4,319.0,10.7,,0
327,56,37,19.2,358.0,7.7,,0
328,54,33,28.4,319.4,6.7,,0
329,57,24,18.8,347.4,6.3,,0
330,64,28,18.0,319.5,5.6,,0
331,72,30,21.4,354.1,3.6,,0
332,73,32,22.5,341.7,5.1,,0
333,66,35,30.8,326.9,6.9,,0
334,67,31,33.4,330.3,3.9,,0
335,68,32,31.6,293.2,5.8,,0
336,66,48,25.6,341.6,14.7,,0
337,63,40,25.2,265.4,17.8,,0
338,53,31,24.1,278.6,9.8,,0
339,53,27,22.9,326.2,2.9,,0
340,56,28,21.6,314.1,6.5,,0
341,64,23,21.5,342.8,6.6,,0
342,65,34,20.9,310.7,14.3,,0
343,52,26,23.4,329.6,4.3,,0
344,67,26,18.4,173.2,6.5,,0
345,52,35,26.9,169.2,8.1,,0
346,52,28,25.6,313.5,6,,0
347,54,25,22.4,332.0,6.4,,0
348,51,36,10.8,295.9,11.3,,0
349,50,27,0.4,325.9,7.8,,0
350,54,18,0.6,319.9,4.6,,0
351,62,22,13.7,325.2,4.4,,0
352,61,29,25.7,320.7,5.8,,0
353,55,33,19.1,212.9,8.1,,0
354,54,25,18.9,276.5,4,,0
355,48,26,22.0,290.1,4.6,,0
356,50,28,23.2,256.2,9.2,,0
357,49,25,24.6,203.8,7.8,,0
358,44,32,29.8,79.2,5.9,,0.62
359,41,34,36.2,90.7,6.2,,0.01
360,46,39,37.6,100.1,7.9,,0
361,54,37,37.1,287.9,7,,0
362,57,34,34.3,274.7,4.7,,0
363,59,33,36.2,289.6,6.3,,0
364,61,41,34.4,163.6,4.4,,0
365,66,43,37.4,264.5,4.6,,0
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Year20.csv
1,66,44,33.7,243.3,13.5,,0
2,59,33,26.2,276.1,16.6,,0
3,47,34,13.0,323.0,13.7,,0
4,46,26,11.5,338.2,6.6,,0
5,55,21,15.7,336.9,4.9,,0
6,54,30,20.3,310.7,12.8,,0
7,49,32,25.4,306.7,5.2,,0
8,55,24,23.9,331.4,7.7,,0
9,59,39,13.0,340.5,12.8,,0
10,65,43,12.3,329.6,9.4,,0
11,67,32,17.4,336.3,8,,0
12,70,34,20.9,328.9,9.4,,0
13,68,32,23.1,326.2,5.8,,0
14,60,35,24.2,293.9,6.9,,0
15,67,34,29.0,329.7,5.3,,0
16,70,35,30.5,340.5,5.1,,0
17,72,35,29.6,319.8,4.7,,0
18,73,39,29.8,139.3,4.2,,0
19,74,37,29.8,341.0,4.4,,0
20,69,40,31.5,313.5,4,,0
21,70,34,32.2,308.9,8.8,,0
22,66,54,35.0,289.3,10.4,,0
23,68,46,28.2,357.4,8.9,,0
24,71,38,29.2,362.2,8.2,,0
25,70,41,30.6,366.5,7.8,,0
26,74,45,32.8,327.3,14.8,,0
27,62,47,28.1,389.4,14.9,,0
28,62,33,20.4,390.6,11.6,,0
29,53,26,21.4,338.6,3.1,,0
30,62,27,20.2,359.4,5.8,,0
31,62,45,25.7,167.4,11.8,,0
32,50,31,34.2,139.1,10.8,,0.03
33,53,24,29.4,385.3,3.3,,0
34,63,25,25.5,395.8,3.1,,0
35,55,30,25.1,407.8,10.2,,0
36,61,30,26.3,399.6,3.9,,0
37,69,37,26.4,417.4,5,,0
38,70,35,24.3,412.4,6.7,,0
39,68,33,23.5,338.2,4.5,,0
40,77,41,25.0,407.2,8.9,,0
41,72,48,22.9,408.7,10.7,,0
42,70,46,22.4,435.9,11,,0
43,70,36,20.0,343.3,15.6,,0
44,64,48,31.1,401.7,12.9,,0
45,73,55,37.7,425.5,13.7,,0
46,78,51,30.9,432.1,8.9,,0
47,78,40,26.2,422.5,7.2,,0
48,77,48,32.6,460.9,18,,0
49,64,39,24.4,417.8,6.3,,0
50,73,36,22.3,457.0,5.8,,0
51,75,40,34.3,380.1,5.8,,0
52,79,44,36.8,430.5,8.8,,0
53,63,49,33.8,212.3,13.8,,0
54,67,43,29.1,459.1,8.3,,0
55,72,41,25.1,368.9,14.4,,0
56,59,45,25.8,435.6,18.4,,0
57,60,40,17.6,467.2,8,,0
58,74,30,16.7,478.5,3.7,,0
59,78,45,20.1,455.7,14.3,,0
60,66,40,15.9,470.7,4.3,,0
61,75,41,19.8,425.9,10.8,,0
62,67,47,24.2,487.6,13.5,,0
63,70,36,24.4,503.6,5.7,,0
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Year20.csv
64,76,39,27.8,493.3,5.5,,0
65,66,51,30.0,430.6,13.6,,0
66,73,39,29.1,419.7,5.8,,0
67,63,41,28.9,281.6,20.5,,0.06
68,63,36,24.5,496.3,9.7,,0
69,69,33,24.3,497.2,6.7,,0
70,71,47,20.4,539.4,11.4,,0
71,64,39,22.5,543.5,5.4,,0
72,75,34,21.5,475.0,5,,0
73,73,43,23.0,420.1,5.3,,0
74,76,45,23.4,482.3,7.2,,0
75,79,37,23.0,531.9,9.8,,0
76,68,41,28.3,474.7,13.4,,0
77,73,36,29.7,540.3,10.3,,0
78,76,43,21.3,517.8,14.5,,0
79,67,34,21.1,571.6,5.8,,0
80,79,45,23.4,474.9,14.9,,0
81,63,41,33.9,396.3,10.7,,0
82,59,39,35.6,388.4,9.3,,0
83,64,39,28.9,579.2,10.2,,0
84,74,36,26.5,499.7,3.2,,0
85,80,47,27.2,513.9,8.1,,0
86,80,43,26.2,589.6,9.7,,0
87,80,52,27.7,593.8,7.4,,0
88,76,60,36.9,424.7,18,,0
89,74,54,34.9,547.8,10.7,,0
90,79,45,28.9,579.6,8.5,,0
91,76,50,25.3,504.3,12.3,,0
92,65,43,37.9,340.6,11.9,,0.28
93,63,42,33.9,394.0,8.2,,0
94,67,40,32.9,587.6,7.4,,0
95,78,41,32.4,644.6,3.7,,0
96,86,49,32.2,607.5,8.7,,0
97,83,63,30.3,615.0,13.6,,0
98,86,60,32.1,605.0,11.5,,0
99,71,50,26.9,598.3,14.7,,0
100,81,49,30.4,502.9,7,,0
101,84,67,30.4,551.5,12.7,,0
102,78,53,34.2,517.2,9.7,,0
103,74,46,40.0,611.0,4.5,,0
104,82,47,30.1,667.4,5.7,,0
105,88,49,23.8,675.7,13.3,,0
106,77,57,25.8,647.4,16.2,,0
107,83,44,24.4,679.6,6.4,,0
108,87,48,26.4,615.5,6.4,,0
109,92,57,30.2,585.1,14.8,,0
110,82,51,29.5,684.3,14.4,,0
111,84,53,27.4,576.4,10.3,,0
112,91,58,35.1,583.2,8.1,,0
113,78,65,29.8,680.0,20.1,,0
114,83,60,36.4,676.6,16.4,,0
115,89,62,34.6,667.5,7.6,,0
116,90,58,35.9,625.7,7.5,,0
117,94,60,45.5,626.7,6.1,,0
118,95,65,47.3,649.9,8.4,,0
119,94,62,48.6,572.2,10,,0
120,92,63,39.3,712.0,15.5,,0
121,82,59,29.3,676.8,10.9,,0
122,75,51,38.7,585.7,6.7,,0
123,87,51,36.8,697.6,5.8,,0
124,95,59,36.8,661.4,6.6,,0
125,96,58,36.2,686.1,6.6,,0
126,96,63,26.0,699.4,9.3,,0
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Year20.csv
127,95,69,26.8,725.4,12.4,,0
128,93,71,19.3,694.7,15.9,,0
129,94,69,24.1,669.7,17.6,,0
130,90,67,35.4,686.8,7.4,,0
131,96,69,29.9,708.1,15.7,,0
132,95,70,27.2,714.4,20.1,,0
133,83,63,25.2,633.6,12.4,,0
134,82,55,29.4,720.2,12.6,,0
135,94,60,39.4,655.7,6.2,,0
136,102,64,42.9,695.9,8.1,,0
137,95,76,30.3,598.9,17.1,,0
138,86,62,22.1,740.8,19.3,,0
139,85,61,20.5,677.9,6.8,,0
140,83,60,33.2,732.6,7.1,,0
141,90,56,36.7,681.7,5.5,,0
142,93,62,38.3,649.7,5.6,,0
143,96,66,41.4,691.5,7.6,,0
144,102,68,37.3,733.0,10.8,,0
145,102,77,37.1,718.0,14.8,,0
146,95,79,31.7,580.5,18.7,,0
147,89,72,31.8,655.0,13.1,,0
148,95,65,36.3,681.8,8.1,,0
149,97,71,45.7,681.3,5.9,,0
150,99,70,40.2,731.0,5.4,,0
151,100,67,47.2,673.2,7.8,,0
152,94,74,53.0,492.0,10.3,,0
153,93,70,53.5,614.8,10,,0
154,92,64,56.5,581.3,8.7,,0.76
155,86,63,56.6,660.0,5.9,,0.13
156,95,65,50.0,640.9,6.3,,0
157,88,68,52.8,558.3,9,,0
158,90,68,50.2,648.3,6.2,,0
159,92,68,47.2,629.9,6.8,,0
160,94,70,47.8,599.6,9.9,,0
161,89,66,52.9,564.3,10.7,,0.04
162,91,72,42.9,670.5,8.4,,0
163,96,70,45.0,597.8,7.3,,0
164,97,65,58.1,619.9,7.9,,0.77
165,96,64,51.6,709.1,7.9,,0
166,91,66,44.4,761.8,8.4,,0
167,100,69,43.3,742.7,7.7,,0
168,101,81,36.8,733.3,10.3,,0
169,90,62,56.0,618.7,10.8,,0.14
170,82,62,58.8,445.8,6.1,,0
171,93,68,58.1,626.6,6.6,,0.12
172,91,67,57.9,578.3,9,,0.02
173,93,68,55.6,630.1,7.4,,0
174,92,68,54.8,596.5,9.1,,0
175,92,72,53.5,580.1,11,,0
176,95,76,47.7,723.7,10.6,,0
177,100,71,46.1,703.0,4.9,,0
178,93,75,55.8,623.9,13.2,,0
179,87,67,59.5,515.3,9.2,,0
180,91,71,60.1,581.9,6.4,,0
181,86,67,63.6,435.6,5.7,,0.46
182,87,68,63.8,516.7,7.3,,0.01
183,92,67,63.7,518.4,9.2,,1.36
184,93,70,59.5,642.6,10.1,,0
185,95,74,53.0,639.6,9.7,,0
186,97,74,52.2,616.3,6.5,,0
187,96,76,56.0,598.3,8,,0
188,95,68,56.1,558.5,7.3,,0.2
189,91,68,58.6,598.4,6.4,,0
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Year20.csv
190,91,69,59.1,544.4,6.9,,0
191,90,68,57.9,583.1,4.6,,0
192,95,72,57.6,604.4,8.1,,0
193,95,72,56.2,627.6,9.4,,0
194,97,74,57.5,585.6,9,,0
195,92,70,60.0,557.3,7.2,,0
196,94,73,57.1,615.3,8.6,,0
197,95,74,53.3,573.9,8.7,,0
198,98,77,53.3,663.0,10.4,,0
199,98,70,53.9,625.4,6.1,,0
200,100,73,53.3,626.1,4.8,,0
201,98,74,49.4,636.3,7.5,,0
202,99,73,50.1,614.4,5.7,,0
203,101,76,50.4,622.4,7.4,,0
204,99,73,50.6,561.5,6.8,,0
205,97,73,49.1,667.2,8.1,,0
206,99,70,49.7,613.8,5.3,,0
207,103,73,47.2,701.3,6.4,,0
208,100,74,49.4,564.6,5.8,,0
209,100,75,52.3,608.8,8.3,,0.03
210,98,71,56.2,625.5,5.4,,0
211,95,72,52.9,532.4,9.5,,0
212,93,71,51.7,474.4,8.9,,0
213,92,69,48.8,519.2,8.8,,0
214,94,65,46.4,629.1,4.4,,0
215,96,70,49.0,624.1,5.8,,0
216,98,70,41.9,678.1,5,,0
217,98,75,45.8,625.8,6.5,,0
218,96,76,48.7,590.2,6.3,,0
219,90,72,50.1,439.5,7.3,,0
220,92,71,57.6,552.6,8.5,,0
221,93,71,58.1,574.9,6.3,,0
222,93,70,59.6,455.1,8,,0.08
223,94,68,60.2,475.5,9.3,,0.05
224,92,69,58.8,547.8,6.6,,0.01
225,97,69,52.8,632.0,4.2,,0
226,96,69,47.8,600.7,6.9,,0
227,96,72,45.4,631.6,6.2,,0
228,96,69,45.4,609.3,7.9,,0
229,92,72,57.0,560.7,9.2,,0
230,82,66,65.3,406.6,8.9,,0.29
231,92,65,60.0,589.5,6.2,,0
232,96,71,55.1,566.7,4.5,,0
233,99,69,50.3,578.1,4.4,,0
234,97,72,46.2,589.2,7.9,,0
235,93,73,52.0,534.0,12,,0
236,92,71,53.9,527.4,8.8,,0
237,92,66,54.1,526.6,5.3,,0
238,94,65,51.5,555.9,3.6,,0
239,96,74,53.1,541.2,5.8,,0
240,95,70,55.3,555.4,7.6,,0
241,93,71,54.6,467.9,8.9,,0
242,89,65,59.0,500.2,7.9,,0.26
243,89,65,58.0,552.6,6.7,,0.01
244,88,60,49.6,604.5,6.9,,0
245,96,62,46.1,559.7,5.8,,0
246,96,67,47.5,600.0,4.4,,0
247,98,67,48.0,573.3,4,,0
248,98,70,43.4,546.8,5.1,,0
249,97,71,44.1,615.4,6.6,,0
250,100,70,44.4,613.5,5,,0
251,100,69,44.9,562.0,7.4,,0
252,96,72,51.0,549.6,9.6,,0
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Year20.csv
253,95,71,52.6,530.1,6.9,,0
254,92,74,47.9,420.4,7.3,,0
255,95,71,45.9,554.0,9.2,,0
256,97,65,39.3,595.0,6.7,,0
257,95,68,44.8,508.4,7.3,,0
258,94,66,46.2,535.2,8.2,,0
259,91,65,49.1,519.6,11.5,,0
260,92,63,48.4,543.1,6.1,,0
261,91,62,45.4,503.9,5.8,,0
262,92,65,45.3,531.6,5.7,,0
263,92,65,46.6,511.4,6.9,,0
264,89,68,48.1,506.3,11.2,,0
265,87,62,48.8,459.5,6.3,,0
266,93,69,49.7,514.5,13,,0
267,86,70,52.5,397.3,11.9,,0
268,85,60,42.8,528.2,9.2,,0
269,74,50,34.6,552.6,8.7,,0
270,83,50,37.0,506.9,2.5,,0
271,90,58,39.7,509.0,3.2,,0
272,90,68,32.5,448.8,5.4,,0
273,89,57,27.8,540.9,5.1,,0
274,90,57,29.7,524.2,4.4,,0
275,94,59,35.3,526.8,5.8,,0
276,95,59,36.2,523.9,5.7,,0
277,94,61,39.0,458.4,5.3,,0
278,95,60,44.4,468.7,9,,0.08
279,88,61,44.2,464.5,7.4,,0
280,76,55,49.3,483.7,11.5,,0
281,56,42,40.7,144.9,13.6,,0
282,43,37,34.0,147.1,11.7,,0.03
283,47,37,33.0,163.9,8.7,,0.02
284,64,38,40.1,265.3,4.8,,0
285,77,51,52.9,360.4,6.3,,0.03
286,83,58,52.1,306.6,9.8,,0
287,80,53,45.8,415.0,5.2,,0
288,80,53,43.6,340.8,5.3,,0.1
289,79,56,47.5,393.3,5.4,,0.09
290,80,50,40.9,436.0,4.5,,0
291,80,53,40.5,386.6,6.4,,0
292,75,51,47.0,325.8,7.5,,0
293,64,55,53.2,258.6,5.4,,0.02
294,76,53,51.7,353.3,7.7,,0
295,67,56,51.6,209.3,5.4,,0.03
296,71,52,47.1,303.3,7.6,,0.05
297,73,58,51.4,228.2,10.5,,0.08
298,72,45,42.2,384.1,5.7,,0
299,73,47,41.1,368.6,5.2,,0
300,76,47,35.7,361.8,5.2,,0
301,76,49,39.4,377.6,9.1,,0
302,64,50,42.9,288.0,15,,0.29
303,65,45,38.3,394.3,6.4,,0
304,70,40,40.5,354.6,3.5,,0
305,65,47,34.6,375.3,11.2,,0
306,61,41,23.5,417.1,6.7,,0
307,66,36,29.4,368.6,4.6,,0
308,70,49,42.3,301.5,9.2,,0.18
309,67,51,49.9,219.8,5.2,,0.32
310,61,49,39.5,267.4,16.3,,0
311,58,46,38.8,136.8,10.4,,0.39
312,47,31,34.5,139.7,11.4,,0.17
313,44,31,25.5,183.1,6.4,,0
314,54,33,28.7,394.6,8.1,,0
315,66,34,34.9,324.5,7.1,,0
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316,59,42,34.7,274.1,12.1,,0
317,55,38,26.4,197.6,8.4,,0
318,55,32,18.4,364.9,8.3,,0
319,59,33,31.5,354.0,5.3,,0
320,61,44,30.4,283.2,9.3,,0
321,58,40,27.7,223.1,5.9,,0
322,58,38,23.8,280.4,6.2,,0
323,48,31,24.7,183.1,10.3,,0
324,54,24,17.7,359.1,3.6,,0
325,59,26,17.9,344.6,4.9,,0
326,59,30,23.6,291.5,7,,0
327,64,43,29.4,313.9,5.9,,0
328,57,37,28.0,173.7,10.2,,0
329,59,32,26.4,337.8,5.4,,0
330,59,30,21.7,316.3,6.4,,0
331,60,27,19.9,345.7,5.2,,0
332,64,28,20.6,338.6,5.4,,0
333,68,37,20.8,317.5,5.3,,0
334,62,34,27.6,343.2,5.6,,0
335,68,31,28.8,281.4,4.4,,0
336,59,40,27.8,299.9,10.6,,0
337,48,36,22.7,261.1,9.2,,0.05
338,47,34,33.9,102.7,3.3,,0.01
339,57,29,33.7,330.8,2.6,,0
340,58,31,33.1,320.5,4.1,,0
341,56,36,24.2,325.2,5.6,,0
342,61,28,23.7,322.2,4.8,,0
343,64,34,27.0,272.4,5.1,,0
344,64,40,26.8,313.6,6.9,,0
345,65,34,26.8,265.1,5.5,,0
346,59,41,32.4,267.7,8.6,,0
347,51,33,24.5,225.7,6.9,,0.03
348,57,43,33.6,288.3,11.2,,0.27
349,56,34,35.7,264.5,3.8,,0
350,60,37,26.4,312.6,14.5,,0
351,60,38,16.5,316.4,7.7,,0
352,60,28,14.7,310.7,6.9,,0
353,52,29,0.3,323.0,14.1,,0
354,50,21,3.7,325.7,3.6,,0
355,64,26,4.7,313.0,9.1,,0
356,53,32,19.1,308.5,3.7,,0
357,62,25,19.5,323.8,5.7,,0
358,65,31,20.3,295.3,4.8,,0
359,60,32,21.9,260.0,4.6,,0
360,60,37,32.0,234.6,6.9,,0.06
361,37,30,24.1,111.9,6.8,,0
362,46,23,23.7,302.6,2.8,,0
363,52,23,24.5,323.3,3.2,,0
364,51,27,22.6,304.3,3.3,,0
365,54,24,23.4,314.2,3.1,,0
366,58,26,22.7,324.6,5.7,,0

Page 6

Revised August 2012 Page 212



Year21.csv
1,54,25,23.3,293.0,2.8,,0
2,48,30,26.1,285.9,7.6,,0
3,50,23,21.8,303.1,4,,0
4,56,22,19.7,268.1,3.3,,0
5,63,28,20.9,311.7,2.9,,0
6,62,34,28.4,224.8,7.2,,0
7,58,38,31.3,310.4,9,,0
8,54,31,24.1,318.7,6,,0
9,59,37,26.2,238.2,9.5,,0
10,53,38,33.3,150.2,7.6,,0
11,56,28,30.8,346.0,4.4,,0
12,63,30,28.8,345.0,10.2,,0
13,51,35,25.2,318.6,15.8,,0
14,52,24,23.1,346.3,5.9,,0
15,60,25,20.7,296.5,6.4,,0
16,55,28,19.7,328.7,8.9,,0
17,38,30,26.3,108.4,10.9,,0
18,42,24,19.7,186.7,7.8,,0
19,45,18,14.5,342.5,2.2,,0
20,52,21,18.5,286.0,6.4,,0
21,53,29,15.4,358.5,5.8,,0
22,51,26,16.9,268.5,6.9,,0
23,61,34,24.3,328.3,7.4,,0
24,61,30,30.5,353.8,6.5,,0
25,64,37,26.8,356.5,8.5,,0
26,62,28,16.7,374.7,4.4,,0
27,55,40,37.9,190.9,8.2,,0.01
28,46,33,31.8,130.9,9.5,,0.05
29,45,33,26.0,227.2,18.8,,0
30,52,34,23.6,344.1,10.6,,0
31,49,29,22.1,385.3,7.5,,0
32,51,29,15.3,391.8,12.5,,0
33,52,23,11.9,381.4,5.3,,0
34,62,22,14.4,380.7,4,,0
35,67,31,22.5,393.6,5.4,,0
36,69,30,24.3,419.5,5.7,,0
37,74,43,22.3,375.0,10.1,,0
38,71,49,29.0,293.2,11,,0
39,63,34,28.3,299.2,20.5,,0
40,52,30,15.8,437.1,8.2,,0
41,62,26,13.6,416.2,4,,0
42,68,38,16.8,405.9,8.1,,0
43,71,37,19.0,386.8,5.9,,0
44,55,43,44.4,270.0,9.2,,0.17
45,65,42,31.5,339.3,11,,0
46,53,33,24.4,353.6,11.3,,0
47,54,28,23.3,307.6,4.9,,0
48,60,33,27.1,416.5,7.5,,0
49,69,38,28.0,442.4,4.4,,0
50,74,41,23.0,397.3,6.9,,0
51,74,38,20.5,471.0,5.9,,0
52,74,39,17.4,459.3,6.3,,0
53,73,34,17.7,424.4,4.3,,0
54,72,45,24.6,383.8,16.1,,0
55,56,38,20.2,367.8,17.4,,0
56,58,37,19.9,346.1,6.1,,0
57,66,45,31.8,341.7,9.2,,0
58,65,47,44.0,324.1,10.8,,0.07
59,59,41,36.0,312.6,6.2,,0
60,57,37,30.4,354.8,5.5,,0.01
61,52,41,39.3,197.1,6.9,,0.38
62,56,41,29.0,346.2,15.1,,0
63,61,36,27.5,513.4,4.2,,0
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64,67,38,28.6,449.6,8.2,,0
65,74,50,30.6,463.1,6.1,,0
66,75,46,32.7,436.4,8.1,,0
67,60,42,35.5,299.3,13.2,,0
68,67,37,34.4,458.3,4.3,,0
69,72,43,25.7,519.5,12.6,,0
70,59,44,25.1,264.7,13,,0
71,64,42,22.0,495.6,11.4,,0
72,67,35,23.7,430.9,6.4,,0
73,71,50,26.9,511.6,20.5,,0
74,63,38,0.8,542.9,9.3,,0
75,66,37,14.3,380.7,6.5,,0
76,66,41,28.0,311.1,9.7,,0
77,65,35,22.1,561.2,7,,0
78,65,39,28.4,476.3,5.2,,0
79,73,38,23.3,576.6,2.8,,0
80,83,43,21.3,583.5,6,,0
81,82,56,20.7,534.8,8.6,,0
82,80,48,19.6,556.3,8.8,,0
83,71,47,33.3,537.9,11,,0
84,73,43,39.3,559.8,4.4,,0
85,82,47,29.6,514.1,8,,0
86,79,47,31.2,547.2,13.8,,0
87,73,49,32.9,404.5,11.4,,0
88,78,47,30.5,449.8,14.6,,0
89,77,52,36.6,423.2,13.8,,0.01
90,77,48,21.4,618.4,5.4,,0
91,85,48,24.2,593.4,9.9,,0
92,81,60,26.9,578.4,14.8,,0
93,83,58,25.0,635.5,11.3,,0
94,83,50,21.2,582.5,5.7,,0
95,84,58,23.5,513.4,10.4,,0
96,70,51,31.5,342.6,17.1,,0
97,74,40,28.1,638.5,10,,0
98,82,56,20.8,628.7,15.4,,0
99,82,49,18.9,586.0,9.7,,0
100,79,44,24.6,348.1,19.8,,0
101,64,40,17.9,646.4,13.9,,0
102,72,37,15.5,663.7,9.4,,0
103,77,39,17.9,542.3,4.9,,0
104,84,51,22.4,653.4,10.4,,0
105,83,45,19.1,679.9,3.9,,0
106,88,46,18.5,627.3,4.6,,0
107,67,46,41.0,324.5,15.2,,0
108,78,46,43.7,545.6,5.5,,0
109,90,57,37.0,625.1,10.1,,0
110,86,66,28.0,506.0,17.8,,0
111,91,58,24.9,670.5,20,,0
112,68,45,21.6,684.9,20.7,,0
113,75,42,21.3,669.7,5.4,,0
114,79,52,22.1,685.8,12,,0
115,77,54,34.5,521.7,8.9,,0
116,82,51,36.2,625.5,5.7,,0
117,84,55,32.7,543.9,5.7,,0
118,86,56,40.9,551.5,6.7,,0
119,90,63,42.8,496.4,7.2,,0
120,89,53,35.5,594.3,3.4,,0
121,93,54,23.3,678.5,8.6,,0
122,88,67,22.9,415.2,12.7,,0
123,86,62,21.3,355.4,12.3,,0
124,75,57,21.4,509.1,15.3,,0
125,78,52,15.1,670.3,14.1,,0
126,84,51,21.9,695.7,7.3,,0
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127,90,51,27.4,601.0,6.8,,0
128,92,61,46.7,612.8,10.8,,0
129,90,58,41.0,623.6,7.2,,0
130,92,61,39.3,594.2,5.8,,0
131,93,68,37.7,599.0,10.4,,0
132,84,64,46.6,535.4,9.4,,0
133,85,61,51.4,485.5,11.5,,0
134,87,59,49.5,527.4,8.7,,0
135,90,55,40.6,677.7,9.9,,0
136,94,69,27.7,729.9,11.6,,0
137,96,71,21.4,705.6,15.2,,0
138,94,68,29.5,607.4,12.1,,0
139,85,64,47.6,507.9,12.5,,0.18
140,86,61,43.0,628.8,14.6,,0
141,77,60,37.0,741.8,14.4,,0
142,85,56,30.7,685.9,6.1,,0
143,94,57,29.9,695.2,4.9,,0
144,97,55,26.6,659.0,8.1,,0
145,96,67,37.1,678.6,7.2,,0
146,100,65,34.1,675.7,9.5,,0
147,101,72,33.6,728.4,9.3,,0
148,98,70,30.3,635.2,12.1,,0
149,93,68,24.4,704.6,13.1,,0
150,97,64,30.3,669.0,6.3,,0
151,95,68,46.5,678.5,8,,0
152,101,69,37.9,697.6,10,,0
153,100,75,27.7,700.3,15.8,,0
154,96,76,24.8,759.1,19,,0
155,95,74,35.7,720.7,19.2,,0
156,94,73,22.3,751.8,10.9,,0
157,97,66,24.9,689.9,4.5,,0
158,98,64,38.4,548.6,11.1,,0.11
159,90,71,52.7,543.5,8.8,,0
160,93,68,52.6,614.2,6.9,,0
161,101,71,42.4,683.4,6.3,,0
162,102,71,35.2,666.9,10.9,,0
163,98,78,43.4,467.0,15.5,,0
164,95,75,35.9,768.3,23.5,,0
165,89,67,32.2,751.8,9.6,,0
166,96,62,28.1,704.3,7.2,,0
167,97,72,46.1,666.0,9.1,,0
168,94,70,50.1,631.6,7.9,,0
169,96,72,47.5,501.9,8.9,,0
170,99,72,47.1,487.6,9.1,,0.02
171,97,69,47.8,607.6,6.5,,0
172,95,69,47.1,560.4,8.7,,0
173,95,71,47.6,630.4,7.2,,0
174,100,73,47.1,592.8,8.3,,0
175,100,75,49.1,608.7,9.6,,0
176,97,67,55.7,529.8,9.1,,0.16
177,85,67,59.7,440.9,6.5,,0.01
178,88,65,56.8,640.2,5.6,,0
179,98,69,55.1,551.7,6.6,,0
180,98,69,53.6,596.5,6.2,,0
181,98,72,51.7,601.8,7,,0
182,100,74,49.6,652.1,9.8,,0
183,93,75,53.4,631.7,11.6,,0
184,92,70,52.4,607.6,11.4,,0
185,94,71,53.0,653.3,10.4,,0
186,94,72,57.4,568.8,7.3,,0.01
187,92,70,58.2,508.3,8.5,,0
188,95,70,57.6,624.8,9.2,,0.06
189,96,67,54.8,567.9,10.4,,0
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190,95,68,56.9,547.4,7.6,,0.22
191,94,65,56.8,635.6,4.6,,0
192,99,73,54.3,633.2,7.9,,0
193,102,72,49.4,651.5,6,,0
194,102,73,44.0,639.6,8.2,,0
195,100,77,49.0,657.5,7.5,,0
196,102,75,50.8,624.8,9.6,,0
197,100,74,52.9,485.7,8.1,,0
198,95,71,56.1,630.8,8.8,,0
199,94,77,56.3,499.7,8.2,,0
200,92,70,60.1,490.4,8.9,,0
201,93,70,62.5,504.8,7.7,,0.02
202,95,69,58.7,633.5,5.6,,0
203,99,73,57.0,562.5,6.6,,0
204,101,75,54.8,588.5,9.8,,0
205,99,74,55.7,574.7,6.5,,0
206,96,71,55.9,624.2,6.2,,0
207,97,76,55.2,546.2,9.6,,0
208,93,72,60.4,481.7,5.9,,0.04
209,94,71,61.0,498.7,6.5,,0.01
210,96,73,58.5,604.5,8.7,,0
211,99,74,57.6,586.0,8.1,,0
212,94,76,58.0,618.1,9.7,,0
213,91,70,58.0,518.9,7.7,,0
214,97,74,55.2,546.6,7.2,,0
215,95,73,54.6,538.9,7.7,,0
216,95,74,48.3,531.8,7.4,,0
217,97,70,47.3,546.4,6.6,,0
218,97,72,44.9,581.6,7.2,,0
219,93,70,51.3,477.5,9.4,,0.35
220,93,68,53.8,521.3,6.3,,0.04
221,92,65,56.2,469.5,8.5,,0.37
222,85,64,60.8,512.1,4.8,,0.03
223,87,73,59.5,487.0,6.3,,0
224,94,69,62.1,551.5,8,,0.28
225,94,70,56.8,537.3,8.5,,0
226,93,72,57.0,463.1,7.5,,0
227,92,70,60.3,518.4,7.3,,0
228,90,68,60.9,474.1,8.4,,0.6
229,89,68,61.0,533.7,6.4,,0
230,82,71,62.4,448.5,3.9,,0
231,92,66,57.3,531.9,4.5,,0
232,93,70,55.1,521.5,6,,0
233,84,70,55.9,384.4,9.2,,0
234,95,66,53.1,527.7,5.3,,0
235,97,69,50.6,440.5,5,,0
236,99,68,50.1,565.6,5.3,,0
237,101,72,51.5,506.3,7.7,,0
238,93,71,56.6,569.8,8.4,,0
239,94,70,56.0,584.6,7.4,,0
240,92,69,54.1,390.2,8.1,,0
241,89,69,56.5,422.0,9.6,,0.01
242,91,66,54.7,412.6,7.3,,0
243,92,67,55.2,507.7,5.3,,0.04
244,92,63,55.0,544.7,4.8,,0
245,96,67,47.4,510.7,6.9,,0
246,97,67,44.9,548.6,4,,0
247,93,70,54.8,515.1,8.1,,0.02
248,91,64,54.4,558.1,4.6,,0
249,97,71,50.9,581.7,15.2,,0
250,94,77,44.3,599.4,18.4,,0
251,93,76,38.4,609.9,13.1,,0
252,83,59,45.7,601.7,10,,0
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253,85,60,54.9,449.8,11.9,,0
254,87,66,56.9,405.4,7.8,,0
255,90,70,57.4,351.4,7.6,,0
256,82,67,63.3,327.8,14.2,,0.08
257,82,67,64.6,350.7,5.5,,0.04
258,88,67,62.6,413.2,7.3,,0
259,92,66,59.5,512.3,7,,0.16
260,90,64,58.8,509.1,4.7,,0
261,93,64,52.9,487.9,6.1,,0
262,94,65,47.5,499.2,5.6,,0
263,95,70,46.3,470.8,7.5,,0
264,94,65,47.7,460.8,7.2,,0
265,91,67,46.3,504.9,6.2,,0
266,85,64,46.5,394.3,10.4,,0
267,83,59,46.4,489.2,8.8,,0
268,82,55,42.4,562.7,5.8,,0
269,85,52,30.0,549.6,2.9,,0
270,88,52,24.5,542.9,3.1,,0
271,89,54,26.8,529.1,6.9,,0
272,88,57,31.7,476.5,6.9,,0
273,79,66,39.5,431.4,14.5,,0
274,69,63,40.6,163.4,9.3,,0
275,81,59,40.4,301.1,3.6,,0
276,86,59,44.1,364.3,7.4,,0
277,85,59,45.9,426.2,12.1,,0
278,80,55,47.0,398.7,10.9,,0
279,77,50,44.6,446.6,4.3,,0
280,83,59,48.2,391.9,5.3,,0
281,82,63,44.9,398.9,10.4,,0
282,79,59,42.7,382.7,12.1,,0
283,81,56,41.8,354.5,8.8,,0
284,77,48,35.9,477.6,6.2,,0
285,78,47,25.9,380.1,17.6,,0
286,75,39,22.6,485.1,5.1,,0
287,81,44,24.8,481.2,5.2,,0
288,84,50,29.9,475.0,10.1,,0
289,75,48,31.2,449.9,5.3,,0
290,84,47,34.0,467.2,5.5,,0
291,88,54,27.1,461.5,9.6,,0
292,84,52,21.5,453.0,5.5,,0
293,86,46,21.1,322.8,4.9,,0
294,86,51,25.9,437.4,5.9,,0
295,84,61,35.0,420.8,10.9,,0
296,81,53,35.6,437.7,13.4,,0
297,80,57,31.3,414.0,10,,0
298,81,48,25.2,400.1,4.5,,0
299,83,50,34.1,417.7,7.7,,0
300,81,54,48.6,383.2,7.3,,0
301,80,63,50.0,367.1,3.7,,0
302,85,55,45.5,390.0,4.1,,0
303,85,56,41.4,162.5,5,,0
304,85,60,34.4,348.7,10.8,,0
305,79,59,38.5,300.5,9.2,,0
306,79,50,37.1,364.8,5.4,,0
307,82,58,39.7,321.1,10.3,,0
308,77,60,48.2,307.1,11.5,,0
309,72,54,43.7,214.3,6.9,,0
310,66,49,46.4,249.9,4.4,,0.02
311,74,44,44.1,357.9,4.3,,0
312,69,46,35.8,337.2,11.2,,0.01
313,63,47,37.5,243.2,8,,0
314,58,47,46.1,230.4,6.3,,0.13
315,72,43,46.1,370.8,5,,0
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316,77,44,43.9,334.5,5.2,,0
317,78,50,37.1,271.3,7,,0
318,67,52,36.9,279.2,8,,0
319,58,47,45.8,166.2,7.3,,0.24
320,59,46,46.6,201.9,5.6,,0.07
321,65,43,46.5,343.9,4.9,,0
322,71,43,45.0,339.0,3.8,,0
323,58,41,40.1,304.1,9.5,,0
324,58,36,37.6,312.0,3.7,,0
325,65,35,34.4,338.9,6.2,,0
326,72,46,28.3,321.6,12.6,,0
327,64,48,30.6,147.0,26.3,,0.01
328,63,39,18.1,344.3,6.9,,0
329,72,42,29.8,182.8,17.2,,0
330,59,42,18.1,195.9,9.6,,0
331,53,32,19.9,158.1,12.2,,0
332,36,24,19.5,129.2,10.8,,0.12
333,43,23,22.2,271.2,9.1,,0
334,56,27,25.2,179.5,3.7,,0
335,63,41,27.5,283.1,4,,0
336,65,31,27.1,280.5,3.4,,0
337,71,35,30.7,326.8,5.1,,0
338,72,37,28.8,302.1,11.5,,0
339,57,37,19.4,296.0,6.8,,0
340,57,31,16.0,288.5,3.9,,0
341,59,29,13.9,295.7,4.5,,0
342,52,36,12.6,279.0,10.3,,0
343,51,24,11.3,305.2,4.2,,0
344,56,25,20.5,266.4,6.4,,0
345,53,28,30.1,155.8,9.2,,0.05
346,46,34,26.9,142.8,12.9,,0
347,47,31,21.1,276.0,7.2,,0
348,48,22,20.5,292.8,3.6,,0
349,57,27,22.3,179.0,8.3,,0
350,50,32,28.8,179.7,7,,0
351,53,24,20.0,312.3,4.6,,0
352,56,23,21.4,315.4,4,,0
353,58,24,15.4,318.9,4.8,,0
354,63,30,16.6,316.0,7.7,,0
355,70,29,16.0,310.7,14.1,,0
356,54,32,13.5,322.8,6.8,,0
357,53,28,12.2,311.6,5.8,,0
358,44,29,22.6,148.3,9.9,,0
359,48,19,21.3,316.7,3.5,,0
360,51,19,16.8,325.4,3.6,,0
361,50,23,14.4,184.9,3.9,,0
362,60,21,15.9,211.8,4.2,,0
363,64,41,19.5,153.0,7,,0
364,65,36,23.0,209.7,9.3,,0
365,48,27,21.3,102.0,3.7,,0.08
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1,43,32,28.4,142.6,5.6,,0
2,39,29,24.6,207.2,6.3,,0
3,50,23,25.6,287.0,3.3,,0
4,59,34,25.8,254.1,12.6,,0
5,52,30,20.4,330.4,3.5,,0
6,57,25,17.3,325.5,3.6,,0
7,63,28,19.0,328.3,3,,0
8,64,30,23.9,317.8,3.5,,0
9,68,33,21.4,295.8,5.6,,0
10,65,43,23.6,319.1,12.3,,0
11,53,37,28.7,275.1,5.9,,0
12,56,27,21.8,346.2,5,,0
13,65,35,18.4,349.0,8.4,,0
14,62,28,13.1,345.6,5.5,,0
15,67,34,13.6,322.1,7.3,,0
16,69,49,16.2,333.8,15.3,,0
17,67,44,27.5,258.9,8,,0
18,66,40,22.7,282.7,13.9,,0
19,52,34,2.9,298.8,8.6,,0
20,60,36,0.8,375.4,11.8,,0
21,57,23,2.6,329.8,3.2,,0
22,68,34,10.8,371.8,12,,0
23,65,33,13.5,291.7,11.2,,0
24,50,35,27.4,206.8,10.4,,0
25,53,24,16.0,370.8,2.9,,0
26,59,22,14.3,391.6,4.6,,0
27,69,32,19.7,358.6,5.8,,0
28,72,43,23.4,348.0,11.2,,0
29,56,46,37.3,162.6,10.2,,0
30,60,36,34.7,175.4,11.3,,0
31,46,30,15.4,347.9,12.7,,0
32,50,23,15.1,369.0,8.6,,0
33,52,36,24.9,207.8,6,,0.14
34,49,40,41.6,114.1,6,,0.3
35,45,41,40.4,124.4,6.4,,0.47
36,48,37,34.8,229.0,9,,0.31
37,52,31,24.1,415.6,3.4,,0
38,57,27,25.8,413.7,3.1,,0
39,64,30,25.3,434.2,7.6,,0
40,57,37,7.2,438.6,15.2,,0
41,51,31,3.3,438.7,8.9,,0
42,53,23,3.7,430.0,5.4,,0
43,58,24,10.0,439.3,2.3,,0
44,52,32,18.3,408.3,7.4,,0
45,67,30,21.6,438.7,6.3,,0
46,58,42,20.4,359.1,7.9,,0
47,63,38,24.8,420.2,3.6,,0
48,72,46,28.6,333.8,7.4,,0
49,67,48,28.9,331.5,20.6,,0
50,60,42,18.9,380.9,16.1,,0
51,67,34,20.8,457.6,10.1,,0
52,58,40,22.6,383.8,12.7,,0
53,62,28,17.3,475.7,6,,0
54,74,32,16.0,452.5,5.3,,0
55,76,53,12.7,447.0,13.6,,0
56,76,47,11.4,470.5,11,,0
57,48,26,6.9,504.0,10.7,,0
58,54,22,3.5,404.0,3,,0
59,70,37,11.3,385.9,9.4,,0
60,70,50,19.5,500.9,20.9,,0
61,54,28,8.7,425.7,11.5,,0
62,45,20,�1.3,489.8,5.6,,0
63,55,18,�5.6,508.6,3.7,,0
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64,65,21,�3.0,543.9,6.1,,0
65,72,40,0.5,465.2,8.4,,0
66,76,46,7.5,436.2,11.5,,0
67,73,56,19.2,432.5,21.9,,0
68,67,40,14.2,520.5,10.7,,0
69,70,38,16.6,470.5,5.8,,0
70,72,45,13.3,525.0,10.7,,0
71,78,36,11.7,500.0,5.8,,0
72,83,54,16.6,504.0,16.3,,0
73,76,58,21.8,364.6,23.7,,0
74,63,47,13.4,478.2,9.2,,0
75,70,41,14.7,535.9,14.6,,0
76,65,39,10.2,451.6,9.9,,0
77,73,44,12.4,450.8,9.4,,0
78,63,43,16.3,355.5,6.6,,0
79,68,39,25.2,548.5,7.3,,0
80,76,36,23.9,581.5,9.5,,0
81,66,35,27.6,485.1,6.5,,0
82,83,46,25.8,406.8,15.7,,0
83,76,57,21.2,536.0,23.8,,0
84,68,48,14.4,557.5,7.6,,0
85,73,38,23.4,542.7,6,,0
86,81,42,24.1,575.5,9.9,,0
87,84,62,23.3,432.3,10.1,,0
88,76,53,27.2,494.9,12.1,,0
89,78,49,31.0,551.3,10.6,,0
90,82,48,37.0,592.0,4.3,,0
91,86,48,31.5,626.8,7.3,,0
92,86,55,26.2,572.2,10.4,,0
93,71,45,29.5,568.4,9,,0
94,83,49,30.4,580.2,5.8,,0
95,85,54,33.1,473.2,7.1,,0
96,84,52,31.6,498.5,11.3,,0
97,68,55,31.6,428.7,20,,0
98,79,57,31.0,572.7,13.7,,0
99,84,53,33.9,497.8,6.6,,0
100,89,55,34.9,556.5,7.1,,0
101,88,62,28.1,635.5,10.2,,0
102,89,52,28.4,596.0,6.9,,0
103,87,64,32.0,424.3,8.8,,0
104,89,57,36.3,579.4,6.9,,0
105,87,61,30.3,525.8,16.8,,0
106,82,62,29.9,616.6,17.3,,0
107,81,57,26.8,413.2,10.5,,0
108,83,60,18.9,528.9,14.3,,0
109,87,60,20.7,644.0,11.6,,0
110,83,60,15.5,488.9,15.8,,0
111,76,50,6.8,525.1,5.8,,0
112,87,44,13.5,570.8,5.5,,0
113,90,57,21.1,484.5,9.2,,0
114,91,63,23.2,622.0,5,,0
115,74,56,42.5,426.5,9.8,,0
116,84,50,39.4,418.6,15.7,,0
117,83,54,22.5,640.3,12.7,,0
118,87,54,22.4,658.8,6.2,,0
119,92,56,26.5,681.6,9.8,,0
120,92,65,31.9,595.9,15,,0
121,87,67,27.6,635.3,20.2,,0
122,84,61,19.3,672.6,17.9,,0
123,79,51,17.9,526.9,6.3,,0
124,86,49,21.7,501.4,4.3,,0
125,91,55,28.5,630.8,11,,0
126,91,65,19.4,686.9,11.2,,0
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127,89,60,9.9,724.4,13.6,,0
128,87,66,11.1,738.2,13.8,,0
129,88,53,19.3,700.1,6.8,,0
130,94,59,27.7,703.6,9.7,,0
131,91,64,20.2,596.4,15.8,,0
132,87,65,15.7,713.6,12.7,,0
133,78,58,32.6,570.5,15.1,,0
134,88,58,41.6,642.5,9.7,,0
135,93,65,34.8,700.7,15,,0
136,88,71,28.6,492.0,15.3,,0
137,88,58,37.8,698.1,10.9,,0
138,86,57,47.8,636.2,12.9,,0
139,88,62,48.5,486.8,11.4,,0
140,89,56,43.7,654.4,6.9,,0
141,95,62,38.0,674.7,14,,0
142,90,58,25.9,749.1,12.6,,0
143,89,61,18.5,758.5,15,,0
144,88,64,20.0,762.8,9.2,,0
145,90,58,27.1,665.5,7.3,,0
146,89,67,40.5,467.5,9.1,,0
147,89,57,37.7,540.0,8.4,,0
148,93,59,28.3,698.1,7,,0
149,97,60,29.2,624.3,3.7,,0
150,102,60,32.3,734.5,6.4,,0
151,101,69,41.2,730.4,7.9,,0
152,100,72,42.1,696.7,6.1,,0
153,102,67,38.4,737.1,9.2,,0
154,98,75,31.2,531.0,14.7,,0
155,92,70,30.0,671.7,13.3,,0
156,90,65,46.0,593.0,8.3,,0
157,89,65,55.4,588.1,9.4,,0
158,90,64,52.8,527.2,6.2,,0
159,97,68,51.2,612.6,6.8,,0
160,102,73,39.6,625.2,10.4,,0
161,98,69,29.7,712.8,9.3,,0
162,100,71,34.1,680.4,5.5,,0
163,102,74,50.5,679.2,7.6,,0
164,104,69,41.6,704.3,8.6,,0
165,94,70,61.6,626.9,12.4,,0.18
166,102,66,51.9,656.7,10.7,,0
167,100,76,38.8,729.0,11.6,,0
168,103,73,33.1,669.8,9.1,,0
169,104,77,28.1,726.4,10.8,,0
170,103,77,34.7,734.0,10.7,,0
171,102,79,49.5,667.0,12.4,,0
172,96,74,57.5,635.4,13.2,,0
173,100,74,55.2,638.0,9.3,,0
174,101,74,54.6,623.6,7.9,,0
175,99,70,51.9,716.3,5.8,,0
176,103,74,43.2,671.9,4.7,,0
177,102,71,47.4,680.8,7.1,,0.04
178,101,71,51.0,698.2,7,,0
179,98,72,56.3,591.9,9.3,,0.13
180,95,66,56.0,615.9,4.6,,0
181,102,73,54.1,704.4,6.4,,0
182,102,77,54.0,651.5,6.2,,0
183,103,71,51.2,706.2,8.5,,0
184,103,75,52.1,597.8,7.1,,0
185,96,68,59.2,644.9,7.9,,0.54
186,96,64,52.4,660.9,6.1,,0
187,99,70,54.7,596.5,6.3,,0
188,84,72,61.2,374.9,8.2,,0
189,87,69,63.9,412.3,9.1,,0.02
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190,93,72,57.5,623.6,7.1,,0
191,95,71,53.1,555.2,7.3,,0
192,94,71,53.8,576.1,8.1,,0
193,97,71,56.8,519.5,10.4,,0
194,95,70,58.3,639.5,6.4,,0
195,96,70,58.0,633.2,9,,0.01
196,93,71,57.7,458.6,6.3,,0.01
197,90,69,58.7,398.0,9.1,,0.03
198,90,68,65.4,462.2,6.9,,0.01
199,91,67,65.0,480.0,9.7,,0.32
200,86,67,66.6,473.6,6.8,,0.1
201,83,68,68.0,413.7,6.6,,0.26
202,88,68,67.4,540.8,5.7,,0.04
203,91,70,64.3,565.4,6.8,,0
204,90,70,61.4,603.0,8.7,,0
205,94,71,55.2,620.4,5.6,,0
206,97,74,55.1,594.0,6.9,,0
207,99,76,55.5,607.5,8.8,,0
208,96,74,58.3,631.6,12.6,,0
209,96,73,56.1,584.0,11.4,,0
210,97,74,54.4,628.1,11.6,,0
211,93,70,59.7,517.5,5.8,,0
212,95,71,57.4,603.9,7.9,,0
213,100,76,56.5,607.9,11.7,,0.01
214,88,64,63.2,349.9,9,,0.54
215,89,69,64.1,386.6,4.5,,0
216,92,71,61.3,584.3,5,,0.02
217,93,70,52.9,579.4,9,,0
218,93,69,54.1,578.6,6.8,,0
219,91,73,57.8,505.5,5,,0
220,94,72,59.1,517.0,5.9,,0
221,97,73,59.3,561.8,4.5,,0
222,94,74,60.8,470.6,8.4,,0
223,91,68,59.8,608.2,5.3,,0
224,100,72,57.9,620.2,8.1,,0
225,102,79,56.4,612.7,9.7,,0
226,99,71,55.9,673.1,7.5,,0
227,104,79,48.1,572.8,11.6,,0
228,95,75,50.7,493.3,10.2,,0
229,96,78,50.9,552.7,7.8,,0
230,96,75,57.6,536.3,10.4,,0
231,93,71,60.9,453.3,7.4,,0.07
232,95,75,58.7,494.4,12.5,,0
233,96,75,54.0,568.0,9.5,,0
234,96,69,56.2,601.0,6,,0
235,99,73,56.5,575.0,5.8,,0
236,101,72,48.8,580.1,5.2,,0
237,104,69,44.3,605.7,5,,0
238,103,71,47.7,582.9,5.7,,0
239,102,72,44.9,639.6,8.1,,0
240,101,75,48.2,512.4,7.9,,0
241,93,73,54.9,571.6,10.3,,0
242,98,73,53.1,530.5,7.1,,0
243,93,72,56.6,503.1,7,,0.12
244,91,65,51.0,601.2,5,,0
245,94,68,50.1,571.7,4.5,,0
246,94,70,50.8,533.6,7,,0
247,94,70,50.9,494.7,7.7,,0
248,95,70,53.8,550.8,5.1,,0
249,95,72,53.9,543.0,7.6,,0
250,93,71,53.4,522.0,6.6,,0
251,94,69,56.2,518.4,6.7,,0
252,92,73,62.1,486.8,9.1,,0
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253,89,71,59.7,438.7,9.9,,0
254,88,69,61.4,356.3,11.5,,0.27
255,89,65,60.8,515.3,8,,0.18
256,88,64,57.1,486.1,6.8,,0.01
257,87,66,52.9,522.1,11.5,,0
258,81,64,53.6,461.3,10.5,,0
259,84,62,56.1,530.6,3.7,,0
260,93,67,55.1,448.1,10.2,,0
261,92,61,58.4,368.5,20.1,,0.01
262,76,60,45.9,483.3,6.3,,0.01
263,87,57,41.7,550.2,6.9,,0
264,91,56,37.9,575.1,6.9,,0
265,83,63,41.8,571.1,10.8,,0
266,86,58,43.8,515.2,7.6,,0
267,85,61,44.3,483.0,5.5,,0
268,86,56,42.5,492.2,4,,0
269,91,61,37.7,486.8,4.6,,0
270,94,62,37.6,538.5,7.4,,0
271,87,63,42.5,417.8,6.1,,0
272,84,68,49.5,367.1,9.2,,0
273,86,69,57.5,346.2,6.4,,0
274,87,71,50.4,478.0,10.6,,0
275,85,61,46.3,455.3,9.3,,0
276,80,62,39.9,394.9,12.3,,0
277,79,47,27.2,523.7,5.7,,0
278,88,53,38.0,476.2,6,,0
279,89,61,53.4,340.2,6.4,,0
280,73,59,56.1,193.2,9.8,,0.06
281,74,57,51.2,307.8,5.4,,0
282,82,51,47.6,463.6,4.4,,0
283,86,55,44.2,456.9,4.8,,0
284,88,55,43.3,499.2,6.4,,0
285,85,54,42.9,370.2,9.5,,0
286,62,47,44.9,146.7,9.7,,0.14
287,70,49,48.9,435.9,4.8,,0
288,77,50,52.0,392.3,5.5,,0
289,80,58,50.2,342.0,5.6,,0.03
290,78,58,49.2,266.6,6.9,,0.05
291,65,53,49.6,335.8,8.4,,0.15
292,69,49,46.1,422.5,5.7,,0
293,70,48,47.2,322.9,3.7,,0
294,69,54,52.7,270.4,5,,0.2
295,69,50,51.4,230.8,6,,0
296,75,53,52.6,289.5,6.3,,0.01
297,75,54,51.2,289.4,4.5,,0.01
298,73,47,49.0,397.3,4.3,,0
299,76,56,54.1,284.4,6.4,,0.04
300,66,53,52.7,247.4,5.3,,0.09
301,64,50,46.6,308.2,9.2,,0.31
302,68,49,40.1,403.7,9.2,,0
303,70,43,42.0,413.6,5.7,,0
304,65,45,46.5,307.6,4.6,,0
305,58,49,47.1,138.1,9.2,,0
306,66,48,47.2,220.2,4.2,,0
307,76,47,45.5,315.2,7.7,,0
308,56,45,40.0,175.4,6.4,,0
309,65,40,33.2,413.9,7.3,,0
310,67,37,22.8,375.4,4.8,,0
311,71,38,28.8,376.7,6,,0
312,75,50,32.5,285.3,10.4,,0
313,75,55,35.3,350.8,14,,0
314,71,54,41.1,249.3,21.4,,0
315,66,39,31.2,369.3,7.9,,0
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316,60,41,30.3,380.6,8.2,,0
317,66,36,31.6,384.1,6,,0
318,70,45,26.6,375.5,8.1,,0
319,60,38,23.8,335.9,13.8,,0
320,57,33,27.1,370.7,4.3,,0
321,64,30,23.4,347.4,5.2,,0
322,68,40,15.9,342.2,8.9,,0
323,66,34,16.9,360.6,5.2,,0
324,67,38,17.1,360.2,6.5,,0
325,68,34,16.8,355.7,4.1,,0
326,70,39,21.4,357.5,5.3,,0
327,71,32,21.9,333.0,3.8,,0
328,69,44,19.0,351.7,8.9,,0
329,54,36,31.4,294.4,7.5,,0
330,47,38,28.1,164.4,11.3,,0
331,47,32,25.1,170.4,4.9,,0
332,53,30,29.7,229.1,5.7,,0
333,58,42,34.2,131.0,5.8,,0
334,65,38,35.7,261.7,5,,0
335,67,38,38.1,252.8,4.1,,0
336,66,45,43.9,214.0,6.9,,0.38
337,59,42,45.6,212.4,9.6,,0.27
338,53,39,37.9,289.6,5.8,,0
339,51,34,35.6,304.4,3,,0
340,52,32,36.6,253.9,3.8,,0
341,56,34,39.2,270.9,5.5,,0
342,58,41,40.1,237.2,10.8,,0.26
343,50,35,34.7,290.5,3.1,,0
344,52,32,34.9,263.4,2.4,,0
345,56,32,32.0,317.8,6.1,,0
346,57,34,24.7,330.0,5.8,,0
347,58,32,28.9,325.8,3.2,,0
348,60,31,31.5,324.0,3.6,,0
349,62,35,30.0,208.0,3.9,,0
350,66,35,25.7,309.2,8.7,,0
351,69,45,28.7,235.4,20.6,,0
352,49,39,32.1,153.2,17.3,,0.12
353,49,35,23.0,271.8,11.7,,0
354,51,25,21.6,236.4,3.6,,0
355,54,35,17.1,134.5,10.5,,0
356,49,32,21.9,121.2,8.6,,0.19
357,45,30,35.5,106.0,5.6,,0.33
358,43,29,29.0,175.7,3.9,,0.1
359,40,25,28.3,186.5,6.5,,0
360,46,25,26.2,266.2,3.5,,0
361,50,27,24.7,325.9,4.1,,0
362,55,25,26.1,313.2,3.7,,0
363,53,28,28.2,245.7,6.5,,0
364,54,35,26.7,265.4,13.6,,0
365,56,25,24.7,329.2,9,,0
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1,56,36,20.5,229.9,11.5,,0
2,53,26,22.6,334.2,4.5,,0
3,58,26,22.5,333.2,4.4,,0
4,63,29,25.6,316,3.1,,0
5,65,28,26.9,330.5,4.9,,0
6,56,37,32.8,187.6,13.2,,0
7,59,42,35.7,239.9,9.2,,0
8,61,39,40.1,187.4,6.6,,0
9,64,44,36.1,273.2,9.2,,0
10,62,33,26.7,332,3.8,,0
11,64,38,34.4,273.8,4.7,,0
12,61,36,32.5,345.7,6.5,,0
13,61,33,26.8,334,3.8,,0
14,65,30,27,351.1,1.7,,0
15,71,33,24,338.1,7.8,,0
16,55,37,18.5,345.5,8,,0
17,56,26,17.2,350.5,3.5,,0
18,59,27,19.7,355.9,5.4,,0
19,67,28,22.9,360.4,5,,0
20,70,37,29.6,337.1,8.2,,0
21,65,40,34.1,301.8,10.1,,0
22,65,42,34.3,366.7,6,,0
23,60,34,29,299,3.4,,0
24,65,38,29.5,313.5,4.6,,0
25,68,36,30.1,298.4,4.8,,0
26,63,38,27.1,371.7,4.3,,0
27,65,30,23.9,385.8,4.7,,0
28,73,35,21.1,379.7,11.2,,0
29,67,36,21,389.6,4.6,,0
30,70,31,22.6,388.2,5.3,,0
31,67,37,25.1,381,7.1,,0
32,72,32,25.8,372.8,6.1,,0
33,76,48,33.6,300.4,18.4,,0
34,59,37,12.8,416.6,12.2,,0
35,64,32,14.9,333.5,4.2,,0
36,58,43,27.7,241.1,16.1,,0
37,56,37,17.9,389.4,9.6,,0
38,46,29,23.6,256.7,9.1,,0
39,44,32,35.1,113,5.6,,0.2
40,54,36,26.9,355.9,12.8,,0
41,57,28,24.3,430.2,5.7,,0
42,67,35,29,358.7,4.9,,0
43,66,44,30,261.3,7.2,,0
44,64,49,40.4,215.1,8.8,,0.02
45,63,47,41.5,325.9,15.9,,0
46,60,42,40.3,255.5,5.5,,0
47,60,37,35.3,330.1,4,,0
48,72,39,34.2,388.3,6.1,,0
49,74,52,32.8,313.6,15.9,,0
50,64,49,37.2,266.6,6.6,,0.04
51,56,39,43.2,181.5,8.9,,0.99
52,61,40,35,328.7,8.8,,0.03
53,66,36,25.7,488.8,17.1,,0
54,61,43,23.5,453.9,7.5,,0
55,60,34,30.8,293.8,7.8,,0.01
56,58,29,27.1,273.7,5.4,,0
57,57,41,35.3,274.3,13.4,,0.08
58,59,43,29.3,435,13.6,,0
59,61,42,29.6,432.5,8.9,,0
60,59,44,29.4,411.3,8.2,,0
61,61,36,28,447.9,6.9,,0.04
62,58,38,33.8,386.7,6.8,,0
63,67,45,27.1,512.8,19.6,,0
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64,61,43,27.3,390,14.7,,0
65,63,40,22.8,514.2,10.2,,0
66,68,35,23.6,418.3,4.1,,0
67,72,39,25,524.7,6.1,,0
68,74,38,22.4,487.6,4.4,,0
69,77,42,20.5,526.7,5.8,,0
70,78,41,22.3,513.7,6.6,,0
71,79,50,24.1,517.7,9.3,,0
72,79,43,28.1,491.5,6.5,,0
73,80,55,36.7,327.8,8.8,,0
74,77,53,32.6,479.2,6.9,,0
75,75,55,33.7,428.8,14.9,,0
76,62,42,37.1,337.2,20.1,,0.05
77,54,38,31.9,298.9,21.7,,0
78,61,45,30.8,322.7,18.1,,0
79,64,43,35,324.5,4.8,,0
80,57,43,35.1,271.6,7.8,,0.09
81,69,37,30.5,536.7,5.5,,0
82,79,41,23.9,573.7,5.3,,0
83,78,48,21.3,573.3,13.5,,0
84,72,51,31.2,443.2,9.9,,0
85,78,41,31.7,609.1,8.1,,0
86,82,44,27.2,483.2,18.4,,0
87,49,40,21.7,401.5,16.4,,0
88,54,37,15.4,519.2,8.1,,0
89,64,31,19,613,4.8,,0
90,78,32,18.4,625,4.3,,0
91,85,44,24.3,624.1,9.2,,0
92,84,61,38.9,464.5,17.2,,0
93,76,58,33.4,585.2,23.9,,0
94,71,49,18.8,645,11.5,,0
95,77,38,16.4,615.8,14.8,,0
96,69,49,16.7,655.3,10.8,,0
97,72,44,16,650.7,8.8,,0
98,65,43,26.6,619.5,10.9,,0
99,71,38,18.7,590.1,6.8,,0
100,71,44,21,524.4,5.9,,0
101,83,52,26.1,639.3,9.9,,0
102,86,48,24.9,605.7,7.3,,0
103,88,58,31.2,623.1,10.8,,0
104,86,60,41.8,228.7,10.1,,0.02
105,77,55,36.9,477.8,23.3,,0
106,78,50,17.8,607.6,8,,0
107,87,57,25.6,377.6,13,,0
108,74,52,19.6,662.8,11.3,,0
109,70,52,23.4,573.6,14.7,,0
110,76,46,28.9,681.1,9.2,,0
111,81,53,36.5,618.6,10.6,,0
112,85,50,33.8,684,13.4,,0
113,74,52,23.9,669.9,22.5,,0
114,79,55,20.1,697.1,14.3,,0
115,83,58,22.8,698.1,11.9,,0
116,85,51,26.1,710.5,8.3,,0
117,86,53,26.7,540.4,7.3,,0
118,88,56,26.7,617.7,9.9,,0
119,87,52,28.2,564.9,14,,0
120,82,65,26.3,703.1,15.5,,0
121,84,54,23.9,690.8,10.4,,0
122,88,56,22.6,718.4,9.4,,0
123,90,64,24.5,717.8,16.6,,0
124,80,65,22,535.8,19.9,,0
125,82,62,25.3,736.8,13.5,,0
126,83,59,28.1,697.8,11.1,,0
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127,90,58,26.5,707.2,16.5,,0
128,84,64,27.8,657.1,17.2,,0
129,89,59,26.3,741,19.4,,0
130,84,60,25.5,756.2,11.9,,0
131,85,53,23.8,664.2,6.3,,0
132,93,57,35.7,658.3,5.9,,0
133,98,56,33.1,669,8.1,,0
134,94,64,31.6,510,5.6,,0
135,96,66,26.9,640.3,17.3,,0
136,93,68,31,717.5,8.5,,0
137,99,62,35.4,686.1,4.6,,0
138,98,62,35,753.1,12,,0
139,95,68,36.3,709.4,8.4,,0
140,72,55,44.9,460.6,14.9,,0
141,83,53,46.4,570.8,4.9,,0
142,96,59,44.8,575.3,4,,0
143,99,69,47.8,601.2,7,,0
144,98,69,42.5,515.1,9.6,,0
145,92,65,37.9,541.7,9.3,,0
146,86,64,45.3,467.6,6.6,,0
147,87,62,52.3,614.9,9.8,,0
148,86,62,49.7,580,10.4,,0
149,91,64,45.1,653.1,4.6,,0
150,95,69,44.5,399.8,6.7,,0
151,98,73,38.6,584.8,7.8,,0
152,99,69,40.2,676.7,8.2,,0
153,99,73,43,673.6,7.2,,0
154,101,68,40.4,664.2,9.5,,0
155,99,70,39.6,664.2,8,,0
156,95,71,45.5,672.1,10.4,,0
157,87,63,45.7,683.6,10.9,,0
158,96,62,37.5,640.1,7.9,,0
159,95,65,48.8,729.7,10.2,,0
160,94,68,51.5,562.2,7.2,,0
161,94,61,41.2,691.3,13.1,,0
162,92,76,36,719.8,16.1,,0
163,93,67,30.9,730.6,14.1,,0
164,93,71,32.1,759.9,10.6,,0
165,95,64,44.2,660.8,5.6,,0
166,95,71,48.5,664.4,10.2,,0
167,94,67,52.4,627.5,13.6,,0.06
168,91,63,53.5,568.3,9.2,,0.01
169,90,64,52.6,642.2,6.4,,0
170,96,69,49.6,594.4,9.7,,0
171,97,71,45.9,531.4,11.7,,0
172,96,65,36.5,731.5,10.4,,0
173,99,69,35.1,691.4,8.9,,0
174,100,65,36.1,590.1,8.6,,0
175,99,67,33.8,711.1,8.7,,0
176,98,67,29.6,750,7.4,,0
177,95,67,49.8,677,12.7,,0
178,95,68,57.5,600.6,9.4,,0.32
179,93,64,55.2,637.1,6.9,,0.1
180,94,67,52.8,609.6,7.5,,0
181,92,67,53.1,639,9.4,,0
182,94,70,51.7,690,5.7,,0
183,99,73,50.2,631.4,5.5,,0
184,102,71,50.5,648.5,5.6,,0.08
185,99,67,50.5,669.9,5.1,,0
186,100,74,50.3,627.4,7.3,,0
187,99,72,53.7,633.6,7.1,,0
188,96,71,58.2,668.9,9.6,,0
189,95,70,59.9,625.3,8.4,,0
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190,100,72,58,672,7,,0
191,101,76,56.5,625.6,9.3,,0
192,101,75,47.5,626.6,8.8,,0
193,100,75,43.5,681.3,5.1,,0
194,103,74,41.7,632.4,5.8,,0
195,106,76,41.6,691.1,8.8,,0
196,103,74,45.4,676.4,10.3,,0
197,97,72,48.3,653.2,14.2,,0
198,91,66,61.7,509,13.9,,0.35
199,92,67,62.4,551.2,5,,0
200,96,71,58.8,566.9,6.7,,0
201,99,75,51.9,615.6,6.2,,0
202,101,74,50.5,660.6,4.9,,0
203,102,81,50.1,591.4,9.3,,0
204,102,77,47.7,604.7,7.9,,0
205,97,73,54.4,576.6,9.4,,0
206,101,73,51.9,556.4,7.1,,0
207,95,71,57.8,496.3,7,,0.08
208,93,68,53.6,652.6,8.8,,0
209,91,67,54.3,637.3,5.5,,0.01
210,87,67,57.6,494.8,5.1,,0
211,93,68,57.2,463.8,6.2,,0
212,96,73,58.6,563,8.4,,0.03
213,96,73,58.2,465.7,7.3,,0
214,97,72,58.8,597.7,11,,0.31
215,100,78,56.2,581.7,10.4,,0
216,102,74,51.8,612.5,6.7,,0
217,103,74,49.4,526.8,7.9,,0
218,98,79,51.3,550.3,9.5,,0
219,99,79,47.5,592.8,7.6,,0
220,100,78,44.9,599.2,4.4,,0
221,106,74,44.8,614.5,6.6,,0
222,99,80,54.8,428.8,6.8,,0
223,99,79,51.5,615.3,8.9,,0
224,97,74,50.4,505.9,7.1,,0
225,85,68,52.3,414.9,8.8,,0.02
226,85,65,48.6,449,8.8,,0.11
227,86,64,53.3,474.8,8.9,,0
228,90,68,56,482.4,9.3,,0
229,94,70,55.1,553.8,8.1,,0
230,99,72,53.8,553.3,6.9,,0
231,98,74,53,578.6,7.6,,0
232,99,72,51.4,564.2,6.1,,0
233,98,75,51.7,534.1,7.8,,0.06
234,95,75,51.5,556,13.1,,0
235,91,71,53.1,578,10.9,,0
236,92,73,55.9,518.5,8.7,,0
237,91,72,56.3,475.7,7.4,,0
238,91,70,57.8,470.1,8.8,,0
239,93,70,58.4,508.3,9.2,,0.16
240,95,72,59,467.3,10.6,,0
241,95,71,57.1,527.1,10.9,,0
242,90,67,59.7,515.8,10.6,,0
243,86,64,55.9,580.1,7.7,,0
244,86,64,53.5,545.1,7.8,,0
245,88,67,49.5,492.8,6.9,,0
246,90,67,46.8,534,7.5,,0
247,89,67,50,567.8,10.2,,0
248,87,66,51.6,394,4.1,,0
249,94,69,55.8,526.4,7.3,,0.04
250,93,64,55.1,546.5,5.2,,0
251,93,66,52.6,510.5,8.2,,0
252,96,72,58.5,386.5,11.4,,0.03
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253,91,68,56.2,349,15,,0
254,88,69,52.7,410.6,7.9,,0
255,88,63,42.6,558.9,6.8,,0
256,92,59,39,610,7.3,,0
257,84,64,52.4,560.9,10.9,,0
258,92,60,50.5,497.4,5.9,,0
259,93,67,45.5,557.2,7.1,,0
260,95,66,41.3,540.2,9.2,,0
261,93,64,40.4,573.7,7.1,,0
262,86,58,48.5,542.1,7.5,,0
263,89,63,51.5,533.8,6.5,,0
264,90,63,51.1,522.4,4.9,,0
265,89,66,48.1,359.5,8.1,,0
266,85,71,56.9,352.7,6.3,,0
267,88,64,56.2,475.7,8.7,,0.01
268,84,69,55,324.3,5.6,,0
269,91,60,49.6,521.3,4,,0
270,92,61,45.4,556.7,7.8,,0
271,89,65,52.7,535.5,8.5,,0
272,92,68,50.6,535.1,8.4,,0
273,93,64,45.9,467.6,6,,0
274,88,64,50.3,490,7.3,,0
275,88,61,41.3,504,7.3,,0
276,89,62,48.6,454.6,8.3,,0.18
277,81,59,56.2,355.2,5.3,,0.01
278,88,61,52,448.5,3.9,,0
279,89,58,46.7,443.8,5.8,,0
280,80,66,56.2,264.9,9.5,,0
281,76,64,61.1,284.3,3.7,,0.08
282,77,62,59.4,342.2,5.9,,0
283,78,65,60.4,256.6,6.5,,0
284,84,58,52.2,428.2,8.9,,0
285,74,59,50.5,276,6.6,,0.04
286,85,57,50.5,479.6,9.2,,0
287,76,58,30.1,490,9.3,,0
288,85,51,40.1,475.6,4.8,,0
289,88,58,41.6,452.2,5.2,,0
290,84,58,36.4,479.4,6.2,,0
291,85,53,38.7,465.4,4.3,,0
292,85,53,37.8,450.9,4.6,,0
293,88,52,37.4,445,3.7,,0
294,87,53,31.5,466.9,5.2,,0
295,87,52,26.3,464.2,6.3,,0
296,84,47,25.9,429.8,5.7,,0
297,87,52,23,417.3,6,,0
298,70,44,30.3,444.4,12.5,,0.02
299,56,42,31.5,346.8,8.5,,0
300,69,33,28.7,435.6,7.3,,0
301,77,46,26.5,369.9,6.5,,0
302,84,60,26.9,435.7,16.3,,0
303,77,61,32.4,339.8,15.9,,0
304,78,53,38.1,419.6,7.6,,0
305,84,51,40.6,386.4,5.1,,0
306,82,50,35.6,406.6,8.3,,0
307,79,57,35.9,309.2,16.3,,0
308,70,44,27.2,369.9,8,,0
309,73,41,16.5,384.8,4.3,,0
310,76,36,22.4,386.4,5,,0
311,70,43,40.7,373.8,4.7,,0
312,72,43,39.9,387.8,4,,0
313,70,46,44.6,321.4,4.3,,0
314,82,50,47.3,283.9,5.2,,0
315,79,56,43.2,354.9,7,,0
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316,75,58,45.2,220.3,8.1,,0
317,59,45,38.6,118.6,11.1,,0.13
318,61,45,50.6,160.3,4.2,,0.39
319,67,47,46.8,303.6,6.3,,0
320,70,44,42.9,342.4,4,,0
321,64,52,31.9,331.6,14.8,,0
322,61,43,26.5,347.3,8.3,,0
323,64,38,26.2,363,3,,0
324,70,36,29,327.7,7.1,,0
325,74,47,25.2,312.6,10.6,,0
326,72,49,24.2,280.2,16.5,,0
327,53,30,4.1,365.3,12,,0
328,53,21,3,354.6,3.3,,0
329,66,34,19,284.3,7.6,,0
330,65,48,25,310.3,12.2,,0
331,54,32,8.9,351.7,11.8,,0
332,52,26,15.4,314.6,5.2,,0
333,58,29,14.7,341.9,5.9,,0
334,66,30,17.3,334.8,3.7,,0
335,70,38,21.9,338.8,6.9,,0
336,67,37,31.4,263.6,5.6,,0
337,65,39,23.3,312.7,6.9,,0
338,67,37,21.6,326.9,6.6,,0
339,52,36,26.5,333.8,9,,0
340,56,29,27.6,248.4,2.7,,0
341,70,32,32.5,327.7,6.9,,0
342,66,43,37,294.3,17,,0
343,54,32,16.4,334.9,9.3,,0
344,58,26,14.6,333.5,3.6,,0
345,63,29,20.9,325.1,7.6,,0
346,54,39,24.6,198.7,16.4,,0.01
347,55,28,21.8,333.2,6.4,,0
348,62,28,19.3,328.1,6.8,,0
349,57,36,14.4,317.1,22.5,,0
350,47,24,5.3,334.5,5.1,,0
351,52,20,2.7,332.1,3.9,,0
352,57,22,8.5,293.2,5.6,,0
353,58,27,11.4,322.4,5.1,,0
354,62,27,11.9,308.4,4.6,,0
355,68,29,14.1,313.5,6.9,,0
356,61,39,25.5,318.6,12.3,,0
357,55,27,22.6,264.4,4.6,,0
358,55,31,21.8,242.3,7,,0
359,63,43,28.3,301.8,11,,0
360,72,37,26.1,318.5,12.6,,0
361,48,38,15.2,304.9,15.2,,0
362,40,23,0.4,331,8.9,,0
363,46,13,�1.1,294.4,5.1,,0
364,53,19,�2.2,251.2,5.8,,0
365,55,31,3.1,158.2,7.9,,0
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1,62,40,33.9,265.5,6.8,,0
2,66,31,34.1,331.5,4.7,,0
3,70,32,27.3,305.3,12.1,,0
4,55,34,21.3,258.0,9.4,,0
5,54,27,3.7,286.5,8.9,,0
6,53,28,14.7,324.6,6.7,,0
7,60,26,22.6,314.7,3.7,,0
8,60,36,24.8,206.9,7.5,,0
9,62,32,17.6,237.1,8.7,,0
10,63,33,15.2,298.0,7.9,,0
11,61,36,21.3,165.4,5.7,,0
12,67,38,33.5,312.1,4,,0
13,66,36,29.9,254.8,7,,0
14,51,45,36.6,105.8,10.2,,0.2
15,51,45,46.2,102.6,7.9,,0.13
16,56,45,42.2,198.4,7.9,,0
17,54,40,35.4,155.3,5.6,,0
18,55,40,34.4,270.7,6.4,,0
19,57,37,33.4,345.1,7.8,,0
20,59,36,32.3,273.7,6.2,,0
21,55,36,32.1,255.6,6.1,,0
22,57,38,33.2,249.7,9,,0
23,51,35,37.0,342.7,5.2,,0
24,55,37,34.2,201.9,11.4,,0
25,53,41,30.6,178.5,18.1,,0.03
26,46,32,11.3,348.1,9.8,,0
27,51,24,7.9,388.4,4.1,,0
28,56,25,15.4,381.1,4.8,,0
29,59,38,22.2,304.6,6,,0
30,61,27,21.0,372.6,6.2,,0
31,61,42,22.1,263.6,15.5,,0
32,53,35,19.3,263.0,15.6,,0
33,54,25,5.3,379.9,5.6,,0
34,59,30,16.3,264.3,8.2,,0
35,48,36,29.1,197.7,13.3,,0.03
36,50,33,23.6,272.8,13.6,,0
37,49,27,22.3,358.5,4.8,,0
38,53,24,18.3,287.0,5.3,,0
39,62,33,15.2,317.3,9,,0
40,59,34,8.4,434.2,7.9,,0
41,53,30,24.4,356.7,8,,0
42,58,27,25.1,353.7,6.4,,0
43,46,26,21.4,315.4,12.6,,0
44,37,24,20.5,195.4,8.4,,0
45,54,19,14.4,270.7,5.2,,0
46,63,28,11.2,309.2,5.8,,0
47,63,31,10.8,447.7,4.3,,0
48,70,30,9.3,433.5,4.7,,0
49,75,35,14.2,346.2,6.5,,0
50,67,49,19.1,336.1,18.7,,0
51,63,39,23.1,334.2,4.5,,0
52,63,45,28.4,308.6,6.1,,0
53,68,49,23.8,268.5,8.8,,0
54,56,43,35.0,221.7,9.6,,0
55,58,38,31.4,329.0,11.2,,0
56,60,31,25.2,438.7,5.7,,0
57,67,32,21.6,491.7,6.3,,0
58,72,36,21.1,272.2,9.4,,0
59,60,40,28.8,203.8,12.2,,0.02
60,53,34,19.2,243.9,15.8,,0
61,59,35,16.6,262.0,7.4,,0
62,71,33,20.6,235.2,9.4,,0
63,66,47,36.4,390.7,12.7,,0
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64,53,41,33.7,260.3,19.4,,0.04
65,54,38,32.2,231.1,15.1,,0
66,65,36,29.8,478.1,7.3,,0
67,69,38,25.9,436.1,8.6,,0
68,72,40,22.4,408.4,4.7,,0
69,74,43,25.9,528.7,11,,0
70,79,44,31.2,364.0,5.3,,0
71,64,43,38.4,228.5,13.1,,0.14
72,49,44,44.1,153.6,6.5,,0.62
73,65,38,42.6,397.6,5.7,,0
74,70,44,43.5,407.7,5.7,,0
75,77,47,39.1,506.4,7.9,,0
76,78,47,23.3,533.4,7.8,,0
77,82,51,24.2,542.7,9,,0
78,82,49,24.0,547.5,5.3,,0
79,85,49,26.1,432.5,4.6,,0
80,88,51,27.3,420.5,9.7,,0
81,68,52,39.1,232.2,13.3,,0
82,66,52,46.8,168.3,9.3,,0
83,79,53,45.8,454.9,6.1,,0
84,85,57,39.4,519.4,8.1,,0
85,84,60,30.9,248.8,8.3,,0
86,85,54,25.9,479.4,12.6,,0
87,80,62,20.8,580.7,11.5,,0
88,74,53,13.5,562.3,11.3,,0
89,77,50,20.2,580.8,11.1,,0
90,78,49,28.2,581.8,9.2,,0
91,80,54,39.4,452.1,6.5,,0
92,80,60,40.2,418.6,9.6,,0
93,74,50,44.0,481.3,7.2,,0.13
94,73,49,44.1,366.5,9.5,,0.06
95,59,48,46.4,322.5,13.2,,0.15
96,53,46,44.7,221.2,9.1,,0.19
97,68,46,40.6,425.0,11.4,,0
98,73,51,40.5,543.5,6.9,,0
99,77,52,34.0,520.1,8.8,,0
100,76,51,34.3,572.8,11.1,,0
101,65,45,40.2,363.8,8.3,,0.08
102,46,39,37.8,187.5,9.4,,0.45
103,63,39,35.0,591.2,5,,0
104,72,45,36.3,607.7,5.7,,0
105,82,53,29.0,643.4,6.8,,0
106,82,56,28.5,556.9,8.4,,0
107,85,65,28.6,634.4,7.2,,0
108,84,58,40.9,451.6,11.6,,0
109,80,61,35.2,524.4,7.5,,0
110,83,50,27.5,478.7,12,,0
111,78,61,21.1,652.6,13.7,,0
112,81,58,17.7,714.9,13.8,,0
113,85,56,19.1,652.5,15.3,,0
114,76,54,25.2,675.4,8.1,,0
115,76,47,30.3,696.5,5.8,,0
116,81,48,27.6,700.4,6.9,,0
117,80,55,30.8,614.4,11.5,,0
118,78,57,36.6,454.0,10.2,,0
119,83,55,41.0,655.0,13.9,,0
120,81,61,33.8,487.4,17.9,,0
121,79,58,26.8,535.4,16.6,,0
122,72,51,31.5,623.9,9.6,,0
123,75,48,27.2,707.2,5.3,,0
124,83,48,24.4,738.5,4.5,,0
125,89,52,25.9,723.9,5,,0
126,92,61,29.1,638.8,6.2,,0
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127,93,57,33.9,543.6,6.9,,0
128,92,62,37.1,652.8,6.4,,0
129,95,63,37.6,560.4,6.9,,0
130,92,74,39.8,505.8,11.2,,0
131,93,66,44.2,555.7,10.9,,0
132,90,66,40.2,648.3,16.2,,0
133,89,67,34.4,718.1,18,,0
134,84,66,28.8,742.4,12.5,,0
135,83,55,35.8,584.4,9.7,,0
136,89,61,48.8,471.3,10.4,,0
137,93,61,41.1,700.7,6.9,,0
138,95,63,20.5,644.4,9.1,,0
139,97,60,24.4,604.5,7.3,,0
140,100,71,37.0,672.0,9.8,,0
141,98,67,38.4,703.0,7.6,,0
142,94,65,36.4,746.9,12.2,,0
143,91,69,32.4,758.6,17.3,,0
144,92,68,26.6,711.5,11.8,,0
145,94,68,31.6,548.8,16.4,,0
146,92,71,32.0,511.1,10.2,,0
147,91,70,35.4,543.3,12.1,,0
148,78,55,48.2,524.2,9.5,,0.5
149,89,56,38.4,754.1,10.4,,0
150,88,68,30.4,721.1,19.4,,0
151,89,70,33.0,754.5,15.5,,0
152,92,65,27.2,766.0,8.1,,0
153,98,63,25.2,723.1,6.1,,0
154,102,66,32.1,717.1,5.7,,0
155,95,72,52.1,631.5,11.8,,0
156,96,67,49.8,701.9,6.1,,0
157,101,70,42.8,715.5,8.8,,0
158,101,72,39.7,703.8,8.5,,0
159,100,74,39.8,725.3,13.1,,0
160,97,74,44.1,653.6,13.6,,0
161,95,70,44.3,683.6,13.8,,0
162,93,72,35.8,740.9,15.2,,0
163,91,63,28.5,773.8,8.8,,0
164,95,61,31.5,615.2,8.5,,0
165,98,57,26.6,725.1,7,,0
166,102,65,24.7,733.9,7.6,,0
167,102,77,26.9,631.4,9.3,,0
168,98,66,31.9,738.1,9,,0
169,97,73,42.5,661.5,10.2,,0
170,100,71,45.5,683.2,7.2,,0
171,97,71,53.8,582.9,9.9,,0.03
172,97,65,51.6,637.8,6.3,,0
173,97,68,44.9,647.7,15.1,,0
174,83,69,51.7,413.0,10.8,,0
175,88,67,51.9,623.5,7.6,,0
176,93,68,50.3,604.7,7.4,,0.02
177,91,64,50.3,598.4,7.4,,0
178,93,69,48.3,654.0,9.2,,0
179,93,69,49.7,655.3,6.8,,0.02
180,84,62,56.6,539.8,9.9,,0.29
181,84,62,57.1,510.5,8.1,,0.57
182,92,66,48.8,613.1,7.7,,0
183,96,66,41.6,761.1,4.7,,0
184,99,66,45.9,659.3,6,,0
185,94,72,46.0,466.3,7.7,,0
186,97,72,40.9,716.9,9.4,,0
187,99,67,39.0,735.7,6.9,,0
188,101,73,40.6,692.8,6.7,,0
189,102,68,44.2,697.3,8.5,,0
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190,101,74,43.9,713.6,10.9,,0
191,100,76,50.6,652.4,14.5,,0.02
192,96,73,55.6,613.1,9,,0
193,94,72,55.7,586.5,6.3,,0
194,96,73,52.5,622.0,8.7,,0
195,94,72,55.5,576.2,9.6,,0
196,96,73,57.2,586.9,8,,0
197,97,75,55.8,515.4,8.1,,0
198,99,71,49.0,590.2,6.9,,0
199,98,75,45.2,678.0,8.5,,0
200,100,73,45.8,674.2,5.3,,0
201,100,74,49.3,639.0,6.1,,0
202,103,79,50.6,618.6,8.9,,0
203,100,78,55.1,565.7,8.1,,0
204,95,74,54.6,560.2,9.3,,0
205,92,69,54.5,492.9,12.1,,0.1
206,83,67,60.6,420.0,12.6,,0.01
207,81,69,60.8,326.2,11.6,,0.11
208,73,63,60.8,229.6,8.3,,0.09
209,85,64,63.1,369.0,5.2,,1.29
210,91,63,57.5,556.4,8.6,,0.08
211,90,65,54.8,620.5,4.8,,0
212,94,69,54.3,587.1,5.2,,0
213,94,70,49.9,643.6,7.7,,0
214,92,72,58.6,497.3,8.1,,0.21
215,93,70,63.4,500.0,6,,0
216,94,71,60.7,571.0,5.8,,0
217,97,72,54.7,616.6,5.8,,0
218,95,74,55.6,496.8,9,,0
219,98,72,52.4,634.5,5.3,,0
220,99,76,51.4,593.7,9.3,,0.1
221,97,74,56.9,585.7,7.2,,0.01
222,93,72,55.4,518.0,8.7,,0
223,93,70,52.5,585.0,6.9,,0
224,96,71,54.2,589.7,7,,0.13
225,94,66,55.0,620.8,4.7,,0
226,90,60,56.4,409.1,9.6,,1.37
227,75,63,60.6,245.1,5.6,,0.58
228,78,66,59.1,298.3,7.7,,0
229,81,63,60.0,333.2,6.2,,0.64
230,80,63,58.7,360.4,4.2,,0
231,87,68,58.4,435.4,5.1,,0
232,91,66,49.3,589.9,9.9,,0
233,92,66,48.1,490.3,7.6,,0
234,92,68,51.6,488.6,6,,0
235,92,68,47.0,610.0,9.6,,0
236,94,67,42.5,611.7,9.1,,0
237,85,70,52.6,417.8,9.7,,0
238,91,63,48.2,607.0,6.8,,0
239,94,64,44.1,591.6,8.1,,0
240,96,65,42.2,601.6,6.3,,0
241,88,67,51.0,605.5,9,,0
242,90,66,56.5,535.3,6.8,,0
243,89,62,53.0,521.2,7.5,,0
244,85,62,53.7,574.3,6.8,,0
245,83,62,54.9,486.2,7.9,,0
246,85,61,53.7,570.2,5,,0
247,91,63,51.4,562.6,6.3,,0
248,85,67,56.2,324.8,8.8,,0
249,86,69,55.2,426.2,5.9,,0
250,89,66,40.6,593.0,11.7,,0
251,85,64,42.1,606.6,10.8,,0
252,85,62,39.4,611.1,8.1,,0
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253,86,55,35.5,616.2,5.3,,0
254,87,56,36.5,579.5,4.1,,0
255,93,57,38.5,550.0,2.7,,0
256,93,61,44.4,567.4,5.1,,0
257,97,66,48.9,529.9,5.8,,0
258,94,71,49.1,527.6,12.9,,0
259,93,70,42.5,595.7,7.8,,0
260,96,62,39.7,553.7,3.3,,0
261,94,67,49.3,451.2,5.8,,0
262,90,69,52.3,345.9,6.1,,0
263,80,66,64.6,201.7,8.7,,0.56
264,82,63,55.9,459.6,8.1,,0
265,86,63,52.6,463.4,6,,0
266,83,61,44.6,501.1,6.5,,0
267,85,61,36.8,512.0,8.3,,0
268,88,61,51.4,445.4,7.8,,0.15
269,68,60,55.5,361.8,7.9,,0
270,70,59,54.8,174.2,7,,0.05
271,75,59,54.0,378.8,3.2,,0.02
272,72,59,54.4,303.9,6,,0.03
273,78,56,54.7,441.0,9.4,,0.06
274,77,57,54.6,361.7,5.1,,0.02
275,81,58,46.9,423.1,5.8,,0
276,73,60,53.8,250.0,11.1,,0
277,82,59,59.3,312.4,5.5,,0
278,85,62,58.2,444.6,7.5,,0
279,85,64,56.2,372.7,9,,0
280,85,59,53.2,404.9,5.4,,0
281,81,61,48.0,398.9,7,,0
282,83,57,40.1,421.1,9.1,,0
283,78,54,43.8,468.6,6,,0
284,79,52,45.1,449.6,5.7,,0.02
285,73,55,53.7,295.6,12.2,,0.12
286,74,53,53.0,414.0,4.6,,0
287,78,50,50.9,394.5,7.9,,0.13
288,66,49,43.9,373.1,4.3,,0
289,77,45,41.3,473.1,8.5,,0
290,84,55,33.8,435.6,9.4,,0
291,81,61,41.8,360.8,15.9,,0
292,76,61,36.8,330.9,11.2,,0
293,79,53,37.5,416.8,7.1,,0
294,82,56,38.3,440.8,7,,0
295,78,54,40.9,291.6,9.1,,0
296,71,59,44.8,277.5,10.8,,0
297,72,49,35.3,421.3,5.2,,0
298,78,48,46.1,380.7,7.1,,0
299,65,53,56.5,160.2,7.1,,0.1
300,74,51,52.7,344.5,3.5,,0.01
301,77,57,51.0,316.5,7.2,,0.01
302,78,52,43.0,387.7,12.1,,0
303,67,48,37.8,407.2,12.3,,0
304,69,44,35.3,262.5,4.1,,0
305,70,57,37.2,255.0,13.4,,0
306,59,39,35.0,198.8,14,,0.05
307,53,37,28.9,294.0,6.2,,0
308,60,33,27.6,416.3,4.6,,0
309,70,33,27.7,419.7,6.4,,0
310,70,39,30.3,368.6,6.2,,0
311,69,43,30.2,262.4,6,,0
312,72,47,32.2,256.2,5.5,,0
313,78,46,35.9,364.8,7.6,,0
314,75,51,37.5,341.9,8.4,,0
315,67,44,30.0,376.5,5.8,,0
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316,61,43,34.7,371.4,6.9,,0
317,62,40,35.0,335.1,11.7,,0
318,51,39,39.8,114.1,9.9,,0.35
319,45,35,39.2,110.0,13.7,,0.85
320,49,42,43.6,115.1,8.7,,0.45
321,54,43,46.6,144.0,7.1,,0.02
322,61,39,44.6,306.1,5.9,,0
323,65,42,45.7,307.5,4.2,,0
324,64,42,43.2,240.1,5.5,,0
325,64,42,39.4,329.3,7.8,,0
326,61,42,41.1,200.1,4.6,,0
327,57,44,47.6,130.0,8,,0.27
328,48,42,37.6,133.2,16.8,,0.02
329,56,34,37.0,333.5,7.3,,0
330,59,34,36.8,343.2,5.8,,0
331,63,45,31.2,337.9,18.4,,0
332,62,37,31.7,314.0,8.3,,0
333,63,48,34.2,221.7,16,,0
334,52,32,15.5,179.9,13.1,,0
335,45,27,14.3,343.4,5.5,,0
336,51,22,17.4,351.1,4.6,,0
337,54,27,19.6,329.4,8.3,,0
338,55,31,22.6,317.5,5.7,,0
339,53,39,32.5,186.3,4.6,,0.16
340,54,42,37.3,278.9,7.8,,0.12
341,50,38,35.3,219.9,15.3,,0.05
342,53,38,32.7,306.1,6.8,,0
343,58,40,32.6,303.0,14.8,,0
344,64,43,34.6,285.2,9.2,,0
345,64,40,33.2,317.1,7,,0
346,64,34,34.2,326.5,3.6,,0
347,67,35,35.3,324.6,3.6,,0
348,52,38,24.8,324.6,10.6,,0
349,50,32,19.6,330.3,7,,0
350,54,27,24.2,329.1,4,,0
351,54,35,27.4,279.7,12.4,,0
352,51,31,26.4,319.8,4.9,,0
353,55,27,21.7,327.6,4.2,,0
354,57,27,18.8,303.5,3.8,,0
355,59,28,26.3,322.8,8.1,,0
356,61,39,32.3,277.5,10.6,,0
357,51,30,29.7,174.2,11.8,,0
358,33,25,24.2,99.0,9.2,,0.03
359,32,16,14.6,280.6,4.4,,0
360,45,19,18.0,318.7,3.3,,0
361,52,22,23.6,303.2,5.5,,0
362,56,32,27.9,270.3,6.4,,0
363,59,34,31.0,268.8,4,,0
364,59,43,35.5,208.5,6.3,,0
365,67,45,43.8,281.7,9,,0
366,65,35,38.5,148.6,3,,0
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1,64,38,38.4,259.9,4.8,,0
2,56,43,43.1,175.7,4.9,,0.04
3,55,40,46.4,222.8,5.9,,0.05
4,63,44,46.3,144.6,10.6,,0.16
5,51,38,25.6,229.9,10.8,,0
6,52,28,29.5,328.9,6.3,,0
7,59,34,23.7,315.0,4.4,,0
8,67,33,29.5,334.7,4.2,,0
9,67,32,32.4,267.9,2.8,,0
10,71,42,30.3,318.8,5.3,,0
11,74,44,26.7,273.6,14.4,,0
12,62,40,25.1,260.7,23.6,,0
13,53,29,20.3,348.9,4.5,,0
14,54,30,18.8,217.4,3,,0
15,60,33,19.6,337.3,6.7,,0
16,63,30,23.7,324.1,4.7,,0
17,63,32,26.8,310.6,6.3,,0
18,61,33,30.5,324.0,2.9,,0
19,65,35,29.6,302.3,5.8,,0
20,63,34,29.0,248.0,1.5,,0
21,63,44,44.0,218.7,5.9,,0.07
22,60,44,35.3,276.1,11.8,,0
23,51,38,20.2,195.7,4.2,,0
24,62,41,40.1,283.6,4,,0
25,67,43,35.1,337.5,8.2,,0
26,51,42,41.6,132.5,4.6,,0.22
27,58,47,45.2,156.6,7,,0.12
28,59,40,33.6,326.2,8.9,,0
29,63,33,32.8,355.8,6,,0
30,54,38,25.5,345.4,10.4,,0
31,52,31,27.7,305.0,9.7,,0
32,44,34,30.8,158.6,5.5,,0
33,46,30,25.2,208.2,4.6,,0
34,52,26,23.0,406.2,8.6,,0
35,53,35,26.8,172.3,8.1,,0.01
36,45,39,39.4,111.5,8.7,,0.97
37,53,39,39.2,210.7,11.2,,0.09
38,59,37,36.2,362.1,6.3,,0
39,61,36,34.4,344.0,6.4,,0
40,58,41,31.0,230.7,9,,0
41,53,43,38.5,238.5,9.9,,0.06
42,55,44,47.0,268.8,7.3,,0.2
43,63,46,45.3,221.4,12,,0.18
44,62,46,39.0,406.6,13.5,,0
45,66,40,39.6,403.8,9.6,,0
46,71,43,39.1,378.2,5.6,,0
47,69,48,40.7,328.8,4.3,,0
48,59,48,40.6,336.4,8.2,,0
49,62,46,43.8,275.7,3.3,,0
50,72,47,42.8,326.7,11.2,,0.02
51,70,47,38.2,319.0,10.5,,0
52,67,41,36.2,418.0,4.6,,0
53,69,49,40.3,332.0,6.7,,0.02
54,66,45,44.9,350.5,7,,0.09
55,52,40,39.1,189.5,10.3,,0.28
56,48,40,37.1,182.4,8.2,,0
57,57,40,37.8,234.8,6.6,,0
58,57,43,34.3,335.1,10.1,,0
59,62,33,30.8,482.5,6,,0
60,65,40,28.5,477.9,9.8,,0
61,66,40,30.7,489.4,4.4,,0
62,67,45,30.8,430.8,10.5,,0
63,65,42,30.5,367.8,5,,0
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64,67,48,37.7,320.5,7.4,,0.05
65,64,45,44.6,350.5,6.8,,0.01
66,65,39,33.7,479.3,5.5,,0
67,71,39,33.1,461.6,7.9,,0
68,66,44,31.3,516.1,5.2,,0
69,75,41,30.7,540.0,4,,0
70,70,48,28.9,504.5,6.6,,0
71,79,44,28.2,493.5,15.9,,0
72,76,58,30.9,457.2,20.6,,0
73,73,48,32.6,381.6,12.8,,0
74,55,34,28.8,318.2,16.1,,0.02
75,55,29,14.4,513.9,4.8,,0
76,67,36,12.8,344.4,12.7,,0
77,64,47,22.1,224.9,11.5,,0
78,67,50,32.5,300.6,14.1,,0
79,71,47,34.8,258.0,15.7,,0
80,66,48,26.1,404.7,16.5,,0
81,68,39,21.5,495.3,6.6,,0
82,77,41,25.2,364.0,17,,0
83,69,50,28.6,434.7,15.5,,0
84,67,42,28.3,311.9,12,,0
85,60,41,27.3,350.8,16.7,,0
86,66,33,25.4,507.3,6.1,,0
87,75,39,23.7,216.5,9.3,,0
88,68,56,27.1,546.3,22.6,,0
89,69,43,22.4,564.0,17.4,,0
90,61,42,15.8,558.4,13.4,,0
91,62,35,20.3,626.7,5.9,,0
92,71,33,21.1,599.4,4.5,,0
93,82,42,26.9,331.8,8.7,,0
94,82,62,25.3,549.9,23.5,,0
95,75,51,17.4,644.8,17.7,,0
96,74,47,21.1,486.3,7.5,,0
97,78,49,20.8,504.0,7.1,,0
98,87,58,23.1,350.8,14.1,,0
99,80,54,26.1,628.5,22.2,,0
100,66,46,19.7,564.8,17.9,,0
101,71,39,18.6,635.6,11.7,,0
102,76,41,18.3,431.0,5.6,,0
103,81,48,24.9,341.4,7.6,,0
104,83,54,33.7,313.7,7,,0
105,85,52,40.2,600.9,9,,0
106,79,58,46.4,455.0,13.6,,0
107,84,53,44.8,492.7,6.9,,0
108,86,58,31.8,584.6,13.1,,0
109,87,59,24.5,627.0,15.9,,0
110,84,55,21.5,699.9,11.8,,0
111,82,53,20.5,685.9,7.4,,0
112,86,51,25.3,345.6,10.4,,0
113,77,59,34.2,428.8,12.3,,0
114,77,54,37.5,476.9,16.4,,0.14
115,72,54,31.2,515.9,14.3,,0
116,76,48,29.1,615.9,9.2,,0
117,82,50,25.6,560.7,15,,0
118,85,62,25.5,455.3,19.5,,0
119,78,53,28.0,476.9,16.1,,0
120,76,42,29.0,522.3,5.3,,0
121,84,52,28.0,296.6,7.6,,0
122,73,49,38.3,395.9,11.5,,0
123,75,48,41.4,412.0,8.1,,0
124,79,47,41.1,631.4,5.6,,0
125,87,58,47.9,360.9,9.7,,0
126,87,55,39.7,483.4,10.9,,0
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127,79,63,28.7,331.4,12.2,,0
128,80,53,27.4,710.5,10.2,,0
129,86,58,22.6,715.5,8.8,,0
130,90,53,23.1,644.1,11,,0
131,85,60,29.1,578.3,10.3,,0
132,85,52,23.5,733.4,6.1,,0
133,88,51,20.8,710.2,5.8,,0
134,88,51,40.7,658.5,10.2,,0
135,82,58,51.4,519.5,12.6,,0.17
136,88,52,47.3,698.2,5.9,,0
137,89,66,32.8,369.2,17.3,,0
138,88,69,38.8,349.9,11.9,,0
139,96,61,40.9,408.5,5.3,,0
140,100,65,44.4,671.5,5.6,,0
141,101,71,46.1,711.6,4.3,,0
142,105,70,47.5,664.2,8,,0
143,105,70,42.9,606.4,6.7,,0
144,101,79,37.6,435.2,10.8,,0
145,99,76,41.2,501.7,7.9,,0
146,86,61,56.0,439.7,12.7,,0.02
147,72,61,60.0,235.9,6.4,,0.61
148,75,60,57.5,277.0,6.9,,0.1
149,87,60,51.9,433.8,8.5,,0.03
150,90,67,47.5,672.5,12.8,,0
151,90,71,35.4,669.6,13.9,,0
152,93,65,35.6,530.7,9.5,,0
153,93,67,35.2,437.4,12.9,,0
154,89,69,34.9,761.2,17.2,,0
155,89,70,35.8,696.4,10.6,,0
156,93,63,35.6,716.6,7,,0
157,95,63,40.1,715.5,9.3,,0
158,94,75,36.0,777.8,13,,0
159,95,61,35.3,735.0,9.1,,0
160,95,66,30.9,709.3,12.4,,0
161,92,68,32.3,722.1,12.5,,0
162,93,67,38.0,713.9,11.5,,0
163,90,72,42.5,663.6,13.3,,0
164,96,65,39.0,711.1,4.9,,0
165,101,64,42.1,660.0,10.3,,0
166,100,70,50.3,669.0,7.5,,0
167,103,74,42.5,649.2,8.1,,0
168,101,73,29.2,689.7,11.8,,0
169,100,71,24.9,765.0,8.4,,0
170,102,66,31.1,588.7,5.7,,0
171,102,73,44.9,531.8,7.7,,0
172,95,73,47.6,661.8,11.4,,0
173,95,71,43.4,697.9,7.3,,0
174,99,71,40.7,584.4,4.9,,0
175,101,69,38.4,660.7,5.9,,0
176,100,74,47.2,433.9,7.1,,0
177,98,78,50.1,515.3,9.1,,0
178,101,74,50.8,574.1,6.4,,0
179,104,77,49.1,671.2,7.8,,0
180,105,79,47.3,600.1,5.8,,0
181,107,79,45.5,624.8,7.5,,0
182,107,77,44.4,524.6,7.1,,0
183,106,76,45.2,631.6,10.8,,0
184,105,72,35.3,576.3,11.5,,0
185,103,79,28.9,703.5,6.3,,0
186,103,71,47.0,674.3,8.1,,0
187,103,77,47.1,571.8,8.6,,0
188,105,71,38.5,711.1,6.5,,0
189,106,76,39.9,487.4,6,,0
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190,97,75,48.7,422.7,7.8,,0
191,102,72,50.4,556.0,7.7,,0
192,100,68,49.6,529.0,7,,0
193,98,75,51.8,462.5,8.4,,0.11
194,98,69,52.6,643.3,6.9,,0
195,99,73,50.3,565.0,5.1,,0
196,101,73,51.1,587.9,6.9,,0
197,97,74,53.6,501.3,6.3,,0
198,100,75,52.1,544.1,5.5,,0
199,101,74,52.1,580.2,7.1,,0.01
200,101,72,55.3,571.8,8.5,,0
201,101,78,56.8,613.7,10.3,,0
202,94,75,57.8,459.6,11.6,,0
203,95,75,56.5,361.0,10.9,,0
204,96,77,53.6,431.3,7,,0
205,100,72,50.9,343.5,5,,0
206,102,73,57.3,571.3,9,,0
207,100,69,62.1,471.7,8.2,,0.26
208,81,66,61.5,327.1,11.6,,0
209,83,62,60.2,401.7,9.1,,0
210,89,69,62.4,303.8,7.1,,0
211,89,71,65.9,399.7,4.4,,0.28
212,93,69,57.6,509.7,9,,0
213,93,71,53.9,531.1,8.6,,0
214,93,72,51.6,626.1,8.5,,0
215,94,71,51.3,546.3,6.7,,0
216,93,72,57.9,508.3,10.5,,0
217,86,71,59.3,405.4,11.5,,0
218,90,67,59.3,487.4,8.4,,0
219,92,69,60.5,411.5,5.8,,0
220,94,69,58.8,487.1,5.2,,0
221,95,70,62.2,421.6,5.8,,0.07
222,96,75,59.0,523.1,6.6,,0
223,98,66,61.1,511.8,12.1,,0.63
224,79,64,64.6,269.1,6.2,,2.26
225,87,69,62.7,485.8,9,,0
226,79,63,64.4,367.7,7.5,,0.46
227,84,66,62.7,391.7,5.6,,0
228,90,69,62.0,541.3,4.7,,0
229,90,72,63.1,466.6,7.9,,0.09
230,91,70,63.2,466.7,7.2,,0.11
231,84,66,64.0,262.3,6.9,,0.64
232,83,67,63.5,380.5,5.8,,0
233,89,68,62.2,341.1,7.3,,0
234,85,72,62.5,303.4,5,,0
235,89,70,60.7,345.9,7.8,,0.07
236,89,67,60.3,436.3,5.3,,0
237,95,73,62.5,408.8,3.9,,0
238,98,72,62.0,448.5,4.7,,0
239,97,73,61.7,421.3,6.5,,0
240,97,70,57.6,485.1,8.5,,0.02
241,89,66,53.6,557.0,6,,0
242,96,65,50.9,565.2,6.2,,0
243,99,69,48.9,358.0,6.2,,0
244,96,66,56.0,426.1,9.3,,0.03
245,90,67,52.2,474.8,12,,0
246,89,69,53.6,328.2,6.4,,0
247,86,70,65.6,332.8,6.4,,0.07
248,85,68,66.2,317.8,5.5,,1.1
249,86,67,65.6,369.4,6.1,,1.25
250,85,68,60.0,382.6,9.3,,0.06
251,85,68,51.6,472.4,5.6,,0
252,87,62,51.1,571.2,4.3,,0
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253,87,67,59.6,374.7,8.5,,0.24
254,88,65,61.5,341.0,5.3,,0
255,90,68,58.0,488.1,7.2,,0
256,89,67,51.0,504.9,8.7,,0
257,90,63,41.7,524.1,11.6,,0
258,87,56,36.0,597.6,5.3,,0
259,93,57,48.5,477.2,4.8,,0
260,95,67,56.6,403.6,8.1,,0.02
261,94,64,56.9,397.1,3.2,,0
262,96,70,57.0,363.4,6.8,,0
263,92,66,53.9,489.9,9.1,,0
264,92,68,53.8,492.7,3.1,,0
265,95,67,50.4,487.4,4,,0
266,94,65,50.2,475.4,6.1,,0
267,95,68,46.7,480.9,5.7,,0
268,93,64,44.7,476.6,6.8,,0
269,97,61,45.1,509.2,6.8,,0
270,95,71,49.2,507.6,6.5,,0
271,95,65,44.5,528.4,6.1,,0
272,83,61,48.2,500.4,10.1,,0
273,89,61,45.1,520.4,7.9,,0
274,91,55,40.5,495.0,6.1,,0
275,83,68,51.4,183.5,7.9,,0.01
276,91,65,56.6,372.3,8.2,,0.14
277,88,64,58.9,357.4,8,,0
278,88,66,55.3,401.2,7.6,,0
279,67,53,49.0,195.7,12.5,,0.1
280,66,49,48.5,299.6,5.2,,0
281,81,51,54.2,431.3,6.5,,0.09
282,77,56,48.5,359.4,11.5,,0.09
283,72,50,36.6,397.4,10.3,,0
284,74,43,36.1,463.7,4.9,,0
285,78,46,37.5,488.7,6.5,,0
286,64,53,53.1,175.1,9.6,,0.32
287,69,53,54.0,279.7,6.5,,0
288,70,54,54.3,230.8,5,,0.61
289,76,53,55.8,256.8,5.2,,0
290,81,56,53.3,427.9,6.1,,0
291,85,57,54.8,407.0,6.8,,0
292,77,60,41.6,461.6,9.5,,0
293,77,50,37.0,460.3,4.9,,0
294,81,51,39.4,436.4,5.3,,0
295,81,53,45.0,427.3,4.3,,0
296,75,50,42.7,392.2,11.2,,0
297,65,48,37.1,267.0,4.1,,0
298,74,44,40.8,437.5,4.2,,0
299,76,51,36.1,412.1,7.6,,0
300,76,50,37.3,384.3,8.1,,0
301,76,48,46.8,347.9,5.7,,0
302,76,51,40.1,412.7,6.9,,0
303,76,50,33.8,400.9,8.1,,0
304,71,49,24.4,429.1,9.5,,0
305,71,41,29.1,414.7,2.8,,0
306,79,42,30.3,371.7,4.9,,0
307,82,46,31.0,287.1,5.6,,0
308,80,49,32.2,404.4,9.1,,0
309,78,55,26.1,375.5,10.3,,0
310,78,42,27.7,398.8,4.4,,0
311,81,44,29.9,370.1,4.9,,0
312,83,47,33.0,357.4,2.7,,0
313,84,51,30.6,341.8,6.4,,0
314,80,48,35.4,368.8,3.5,,0
315,83,55,35.0,326.2,12.1,,0
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316,70,46,28.5,374.8,8.9,,0
317,71,39,26.3,354.2,5,,0
318,74,37,24.1,353.0,8.9,,0
319,67,41,24.0,365.0,11.5,,0
320,58,33,13.4,351.8,5.2,,0
321,64,35,18.4,365.3,5.4,,0
322,62,40,19.6,349.1,8.7,,0
323,62,32,22.0,343.7,7.9,,0
324,60,32,21.6,366.6,3.8,,0
325,66,31,18.7,362.1,4.2,,0
326,69,36,17.5,346.5,5.6,,0
327,65,31,17.8,261.9,4,,0
328,72,44,23.2,257.9,5.3,,0
329,72,41,24.2,305.0,5.4,,0
330,72,44,23.2,299.9,18.4,,0
331,60,37,9.3,284.9,25.5,,0
332,50,32,�1.1,351.7,14.2,,0
333,55,23,1.4,323.7,2.4,,0
334,69,29,14.2,347.2,10,,0
335,65,31,22.1,328.8,6.7,,0
336,74,44,18.4,337.3,10.9,,0
337,74,48,17.3,300.6,13.8,,0
338,60,41,16.1,322.6,10.8,,0
339,50,27,�5.9,348.6,8.7,,0
340,55,22,�2.7,346.2,6.9,,0
341,49,23,2.0,315.8,7.4,,0
342,41,13,1.6,326.4,6.2,,0
343,51,20,3.8,311.5,5.3,,0
344,59,21,5.4,335.6,4.3,,0
345,55,34,7.2,222.0,4,,0
346,60,35,10.4,174.1,3.6,,0
347,63,49,27.1,181.0,11.5,,0
348,59,36,20.2,327.9,6.6,,0
349,51,33,3.3,206.9,10.8,,0
350,56,35,16.8,231.5,7.8,,0
351,58,40,19.9,307.7,8.9,,0
352,63,30,19.5,320.0,4.5,,0
353,65,34,16.6,275.0,4.9,,0
354,62,30,18.8,312.7,3.8,,0
355,63,29,21.4,316.0,3.3,,0
356,67,29,21.0,321.5,3.5,,0
357,73,39,21.0,259.8,7.5,,0
358,64,39,19.0,326.2,5.9,,0
359,66,28,15.8,322.1,4.1,,0
360,69,46,21.2,283.1,10.5,,0
361,67,49,20.7,320.5,10,,0
362,67,39,15.3,313.2,5.4,,0
363,70,37,22.7,327.1,9.7,,0
364,64,36,17.1,319.7,6.1,,0
365,70,43,19.1,241.4,10.5,,0
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1,56,20,26.4,287.6,7.6,,0
2,60,26,26.1,329.6,6.7,,0
3,53,25,25.8,336.8,7.2,,0
4,57,20,25.8,299.3,7.0,,0
5,60,19,25.8,335.6,7.5,,0
6,63,42,27.4,161.7,8.5,,0
7,63,39,24.2,306.0,7.2,,0
8,61,36,23.6,334.9,6.8,,0
9,61,28,22.3,232.1,7.4,,0
10,60,43,22.4,261.7,6.7,,0
11,54,40,23.6,97.3,7.1,,0.04
12,61,35,22.3,296.2,8.5,,0
13,68,38,21.3,325.1,6.9,,0
14,71,35,21.8,340.2,6.6,,0
15,64,50,22.0,336.4,7.0,,0
16,61,33,22.9,354.8,8.3,,0
17,63,28,24.3,353.0,8.1,,0
18,67,35,22.5,265.6,7.3,,0
19,70,38,21.6,358.1,7.4,,0
20,48,35,22.5,92.8,7.9,,0
21,58,40,24.2,194.1,7.7,,0.19
22,44,29,25.1,193.9,7.8,,0.04
23,50,19,25.3,379.4,7.6,,0
24,54,17,25.4,364.7,7.6,,0
25,61,27,24.4,383.3,7.0,,0
26,61,42,24.7,389.5,7.7,,0
27,61,42,24.4,344.5,7.5,,0
28,64,41,23.1,373.6,8.2,,0
29,67,36,23.7,310.6,8.1,,0
30,65,50,23.9,155.6,7.6,,0.02
31,52,38,24.1,85.5,8.2,,0.25
32,52,36,25.4,212.4,8.2,,0.04
33,63,33,25.1,294.6,7.5,,0
34,67,32,24.4,394.3,7.5,,0
35,76,34,24.4,421.6,8.2,,0
36,63,40,25.4,415.2,8.6,,0
37,66,31,21.6,376.7,7.5,,0
38,70,41,21.6,417.8,7.3,,0
39,45,23,25.0,93.3,8.2,,0.22
40,33,16,24.7,261.3,8.6,,0.02
41,45,18,24.8,427.2,8.6,,0
42,53,21,23.4,416.5,8.3,,0
43,57,27,22.8,413.3,8.0,,0
44,67,33,25.2,366.1,8.5,,0
45,67,48,26.2,294.4,9.7,,0.15
46,67,46,24.4,331.3,8.4,,0
47,61,45,24.8,425.4,7.5,,0
48,63,38,25.4,349.6,8.5,,0.21
49,69,49,26.7,308.1,8.8,,0
50,72,52,26.3,225.9,9.5,,0
51,62,48,27.1,462.3,9.0,,0.09
52,63,46,25.3,445.1,8.4,,0
53,66,46,23.6,455.1,8.7,,0
54,68,35,23.8,473.0,8.4,,0
55,68,40,23.9,489.8,9.2,,0
56,70,38,23.6,473.5,9.1,,0
57,72,38,24.4,447.5,9.4,,0
58,76,37,25.2,499.7,8.3,,0
59,80,36,24.7,498.8,9.4,,0
60,76,53,17.5,474.5,7.9,,0
61,53,32,24.0,518.2,9.2,,0
62,56,24,23.9,430.7,8.9,,0
63,74,42,24.0,338.6,9.0,,0
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64,68,50,22.9,466.9,10.0,,0
65,69,39,23.0,529.9,9.8,,0
66,76,39,23.9,458.9,8.7,,0
67,73,52,23.4,513.3,9.6,,0
68,71,41,22.2,473.5,9.7,,0
69,72,43,24.0,410.5,8.6,,0
70,66,50,24.5,189.7,8.4,,0.05
71,62,50,25.0,334.4,10.1,,0.19
72,68,48,25.2,546.0,9.6,,0
73,69,39,23.8,553.6,9.7,,0
74,77,36,25.3,560.7,10.1,,0
75,76,40,24.4,421.1,9.1,,0
76,75,41,25.5,552.7,9.3,,0
77,59,36,26.1,591.4,9.6,,0
78,71,30,25.0,492.9,9.8,,0
79,75,37,25.1,563.4,9.1,,0
80,68,42,24.8,583.0,8.8,,0
81,77,32,24.6,599.3,8.5,,0
82,78,42,24.3,480.0,9.4,,0
83,61,43,24.6,486.4,10.6,,0
84,63,33,24.4,260.3,9.8,,0
85,72,37,24.9,575.9,8.9,,0
86,74,39,25.2,607.6,11.5,,0
87,62,39,26.9,483.8,11.3,,0.01
88,68,35,25.0,569.0,10.2,,0
89,64,31,24.5,630.0,11.5,,0
90,70,30,24.1,643.7,11.4,,0
91,75,40,23.7,575.1,8.8,,0
92,80,29,25.6,634.9,10.3,,0
93,74,42,25.0,603.1,10.9,,0
94,70,34,23.7,632.1,10.1,,0
95,78,38,25.6,578.7,10.2,,0
96,82,41,25.3,617.4,10.2,,0
97,80,54,26.0,653.2,10.9,,0
98,81,53,26.0,651.8,10.0,,0
99,77,42,27.1,658.1,9.9,,0
100,83,35,26.3,654.5,11.4,,0
101,88,41,24.9,661.2,11.6,,0
102,85,48,24.4,650.7,10.3,,0
103,49,31,24.9,211.3,9.2,,0.29
104,53,28,26.4,656.8,9.6,,0
105,69,35,26.6,702.3,9.2,,0
106,81,37,24.7,691.0,9.8,,0
107,85,40,24.8,671.0,9.9,,0
108,81,50,27.1,670.0,10.5,,0
109,83,41,27.6,679.9,9.6,,0
110,87,42,26.8,659.9,10.0,,0
111,92,54,25.0,589.7,10.2,,0
112,82,56,25.3,440.5,10.6,,0
113,86,57,27.4,594.6,10.6,,0.02
114,85,50,27.4,597.5,10.4,,0
115,63,44,27.4,678.4,11.7,,0
116,64,45,27.8,300.0,11.4,,0
117,75,42,29.5,689.3,10.2,,0
118,79,45,29.8,605.6,9.4,,0
119,87,46,29.2,691.5,10.9,,0
120,86,50,30.5,589.8,11.4,,0
121,70,53,28.8,542.7,10.2,,0
122,74,52,28.7,547.0,11.1,,0
123,81,47,29.5,660.6,10.6,,0.05
124,67,50,28.9,331.5,9.9,,0.03
125,77,42,29.5,700.0,10.4,,0
126,87,46,29.4,669.7,10.7,,0
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127,88,53,28.9,694.0,9.9,,0
128,88,52,28.2,661.8,10.6,,0
129,87,59,29.6,699.2,10.9,,0
130,89,56,30.6,721.6,9.7,,0
131,89,67,31.5,741.8,9.7,,0
132,82,63,32.0,297.9,10.4,,0
133,82,53,31.1,740.4,9.6,,0
134,83,43,31.5,684.9,10.1,,0
135,86,56,34.3,596.0,9.3,,0
136,75,54,36.2,716.6,10.4,,0
137,79,45,37.5,599.0,9.5,,0
138,88,46,37.9,717.4,9.2,,0
139,89,52,39.4,681.9,9.1,,0
140,88,52,38.3,721.7,9.3,,0
141,95,58,37.0,713.1,8.6,,0
142,94,60,36.6,676.8,9.5,,0
143,93,62,36.3,708.9,9.9,,0
144,89,66,37.2,713.4,9.2,,0
145,91,60,36.8,757.3,9.7,,0
146,90,51,35.6,714.4,9.7,,0
147,93,56,35.8,725.4,9.8,,0
148,94,62,38.2,669.2,8.8,,0
149,92,53,39.0,690.2,8.7,,0
150,92,54,36.7,766.7,8.7,,0
151,95,47,36.7,716.2,8.5,,0
152,98,60,38.9,770.8,8.6,,0
153,98,66,36.5,481.6,8.5,,0
154,96,52,36.5,742.0,9.0,,0
155,97,67,38.5,700.0,9.8,,0
156,101,66,38.9,734.3,9.2,,0
157,105,61,39.2,724.1,9.4,,0
158,104,64,39.4,759.7,9.9,,0
159,105,60,40.8,698.2,10.1,,0
160,92,72,40.7,573.8,9.5,,0
161,92,63,39.7,658.0,8.3,,0
162,100,65,42.3,669.3,8.6,,0
163,103,65,41.5,747.2,9.3,,0
164,105,63,43.2,774.0,9.5,,0
165,106,61,41.9,734.8,9.3,,0
166,108,69,43.1,688.3,8.6,,0
167,108,66,42.8,744.4,8.6,,0
168,108,67,42.8,740.4,9.0,,0
169,109,70,44.2,733.9,8.3,,0
170,108,72,44.7,729.8,7.7,,0
171,107,78,45.6,581.7,8.1,,0
172,104,77,46.5,547.9,8.4,,0
173,101,72,46.3,688.6,8.7,,0
174,105,72,48.1,725.5,8.0,,0
175,106,71,48.0,712.9,7.7,,0
176,107,81,47.7,713.0,8.0,,0
177,108,72,49.6,743.5,7.7,,0
178,106,71,50.8,750.6,8.7,,0
179,108,73,51.3,738.7,7.6,,0
180,109,72,52.1,748.3,7.7,,0
181,107,80,52.7,731.0,7.5,,0
182,103,70,52.6,654.1,7.9,,0
183,97,71,51.7,737.4,7.6,,0
184,102,77,52.7,736.2,8.1,,0
185,105,77,52.4,733.5,8.5,,0
186,106,82,51.8,667.0,8.8,,0
187,102,71,50.7,634.9,7.8,,0
188,101,73,50.4,643.7,8.2,,0
189,100,75,51.5,678.4,7.9,,0
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190,103,72,52.8,712.0,7.8,,0.16
191,99,71,54.6,681.4,7.7,,0.03
192,102,72,55.8,724.9,7.9,,0
193,101,73,54.7,726.8,7.7,,0
194,99,72,53.9,585.4,7.7,,0.02
195,96,73,53.9,670.6,7.7,,0
196,99,73,54.8,691.1,7.8,,0
197,103,74,56.0,707.3,7.8,,0
198,104,75,56.3,622.3,7.9,,0
199,106,74,56.6,654.1,7.7,,0
200,106,70,55.8,695.4,7.1,,0
201,105,74,56.9,729.4,7.5,,0
202,103,71,57.8,691.8,7.6,,0
203,101,71,58.1,641.3,7.3,,0
204,99,73,58.0,648.7,7.5,,0
205,94,72,56.5,547.4,7.5,,0
206,100,67,56.0,695.1,7.1,,0
207,103,69,56.1,630.9,7.3,,0
208,106,71,56.3,679.4,7.5,,0
209,105,72,57.3,672.2,7.5,,0
210,102,70,58.3,649.8,7.5,,0
211,101,75,57.7,652.5,7.2,,0
212,103,69,58.1,708.1,7.2,,0
213,103,68,58.3,719.5,7.2,,0
214,102,68,58.1,705.1,7.1,,0
215,108,67,59.0,703.4,7.2,,0
216,105,78,58.1,651.2,6.7,,0
217,102,80,57.6,682.1,7.5,,0
218,101,78,57.5,652.6,7.5,,0
219,101,75,57.1,661.2,6.8,,0.16
220,99,75,57.5,680.8,7.2,,0
221,99,71,57.4,686.4,6.7,,0
222,97,73,58.1,489.9,7.0,,0
223,96,69,58.5,448.0,6.5,,0
224,89,64,58.5,587.6,7.0,,0.04
225,77,64,58.7,131.8,6.7,,0.34
226,84,68,58.1,355.4,7.1,,1.06
227,88,72,57.6,457.5,7.0,,0.02
228,95,71,57.3,695.7,6.9,,0
229,97,69,57.5,676.4,7.1,,0
230,97,74,57.5,488.8,6.8,,0
231,93,70,58.4,529.3,6.8,,0.01
232,93,70,58.4,472.3,7.5,,0
233,94,67,57.7,673.1,6.9,,0
234,93,64,57.7,455.6,7.1,,0.06
235,94,66,57.4,590.2,7.3,,0
236,95,68,56.8,644.6,7.1,,0
237,93,70,57.2,643.3,7.1,,0
238,92,70,56.1,665.3,6.7,,0
239,93,68,57.2,380.3,6.5,,0.07
240,86,67,57.3,551.1,6.6,,0
241,94,63,57.0,660.6,7.0,,0
242,98,66,56.6,658.3,7.6,,0
243,98,66,56.1,676.7,7.2,,0
244,88,74,55.7,308.6,6.9,,0
245,95,67,55.4,674.4,6.7,,0
246,96,63,54.3,539.5,7.2,,0
247,95,64,54.5,577.2,6.9,,0
248,90,67,54.5,469.5,6.8,,0
249,77,64,54.0,178.9,6.3,,0.13
250,79,66,53.2,223.2,6.6,,0.25
251,86,66,53.3,438.0,7.0,,0
252,90,70,53.2,568.4,7.1,,0
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253,80,67,53.3,257.2,7.0,,0.19
254,82,67,53.2,300.5,7.5,,0
255,89,63,53.1,584.6,6.8,,0
256,94,68,54.0,571.0,6.7,,0
257,92,65,55.0,384.9,7.3,,0.35
258,80,65,54.6,274.5,7.7,,0.04
259,88,66,52.6,529.8,7.7,,0
260,96,66,52.5,588.4,6.5,,0
261,94,63,52.7,613.0,7.2,,0
262,97,60,51.4,620.7,7.1,,0
263,97,59,50.8,600.0,6.3,,0
264,96,63,51.0,622.0,7.5,,0
265,98,61,51.4,631.7,7.1,,0
266,83,66,50.7,217.6,7.9,,0
267,85,62,50.0,498.9,7.1,,0
268,85,60,49.3,513.3,7.4,,0
269,82,62,48.5,265.1,6.5,,0.65
270,67,58,46.5,156.8,6.2,,0.23
271,71,62,44.6,193.2,5.9,,0.06
272,78,63,44.5,336.3,7.0,,0
273,87,62,44.4,520.1,6.8,,0
274,91,59,44.1,550.6,6.4,,0
275,93,57,44.0,546.0,6.3,,0
276,81,58,44.0,539.1,6.9,,0
277,84,55,45.7,521.3,7.3,,0
278,89,58,45.0,511.0,8.0,,0
279,89,58,45.3,512.6,7.8,,0
280,81,58,44.4,352.3,7.1,,0
281,81,60,44.9,479.6,7.4,,0
282,83,52,43.3,507.0,7.0,,0
283,82,50,42.7,495.9,6.7,,0
284,81,53,44.3,537.3,6.5,,0
285,78,49,42.4,451.7,6.8,,0
286,81,49,40.8,521.9,7.1,,0
287,82,53,39.7,440.0,7.2,,0
288,83,52,40.3,474.6,7.0,,0.11
289,81,52,41.5,454.7,7.3,,0
290,68,40,40.4,499.7,7.6,,0
291,68,37,40.7,502.3,8.0,,0
292,72,39,40.1,472.7,6.7,,0
293,61,45,40.1,114.6,6.6,,0.28
294,56,43,41.2,190.1,7.1,,0.02
295,67,37,41.1,455.0,7.2,,0
296,72,37,39.1,468.1,7.5,,0
297,75,41,37.5,475.0,7.2,,0
298,67,39,37.7,477.4,6.8,,0
299,74,36,38.6,377.0,7.2,,0
300,75,49,37.8,318.4,7.2,,0
301,68,47,37.6,462.1,7.7,,0
302,47,33,37.7,153.6,7.1,,0.54
303,54,28,36.6,423.3,7.1,,0
304,63,31,35.3,426.1,6.7,,0
305,69,33,33.6,417.8,7.9,,0
306,72,40,34.5,410.0,6.8,,0
307,74,37,34.8,421.3,7.0,,0
308,80,37,35.1,420.1,7.4,,0
309,75,40,34.5,411.7,7.2,,0
310,76,41,32.3,426.9,7.2,,0
311,78,39,31.4,422.2,6.8,,0
312,82,40,32.9,406.4,6.9,,0
313,81,39,33.5,404.2,6.6,,0
314,78,40,32.4,401.7,8.1,,0
315,80,40,32.8,369.3,7.4,,0
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316,79,42,33.9,397.5,7.1,,0
317,78,45,34.2,370.2,7.1,,0
318,75,47,33.0,252.4,7.3,,0
319,69,38,32.7,392.5,8.1,,0
320,47,30,28.9,135.6,8.2,,0.34
321,35,29,29.4,102.5,6.4,,0.19
322,39,28,29.2,177.8,6.8,,0
323,44,22,29.8,349.3,7.2,,0
324,49,25,27.6,349.6,7.0,,0
325,58,28,27.2,317.2,6.7,,0
326,49,39,27.9,103.7,6.9,,0.01
327,56,39,27.3,244.3,7.4,,0
328,59,34,25.3,351.7,7.7,,0
329,67,37,26.3,343.6,6.7,,0
330,42,29,28.1,260.4,7.2,,0
331,49,18,25.8,332.4,9.0,,0
332,49,23,23.7,356.7,7.8,,0
333,62,24,23.2,341.9,7.9,,0
334,68,27,22.9,355.5,8.2,,0
335,71,32,23.9,257.5,7.3,,0
336,72,43,25.0,339.7,6.5,,0
337,69,32,24.7,338.2,7.7,,0
338,72,29,25.1,326.4,7.6,,0
339,73,30,25.2,325.5,6.4,,0
340,73,32,25.7,305.8,6.0,,0
341,72,41,26.2,251.6,7.1,,0
342,58,42,27.9,133.5,7.5,,0
343,56,29,27.3,260.0,9.2,,0
344,54,20,25.1,332.6,7.0,,0
345,54,22,25.5,336.5,7.1,,0
346,56,20,27.2,320.9,7.3,,0
347,63,28,26.3,295.8,6.9,,0
348,64,43,26.3,324.2,6.8,,0.04
349,61,36,24.0,184.9,6.9,,0
350,66,31,21.9,340.5,8.4,,0
351,71,30,22.3,336.9,7.0,,0
352,73,30,24.7,337.7,7.3,,0
353,79,36,26.2,347.4,7.5,,0
354,51,31,25.7,319.7,6.9,,0
355,45,30,24.7,201.1,7.3,,0
356,51,29,24.2,222.3,7.9,,0
357,64,23,24.1,329.8,7.4,,0
358,73,27,23.7,315.2,7.9,,0
359,69,37,23.6,350.7,6.4,,0
360,70,27,24.4,356.0,6.4,,0
361,76,33,23.8,341.5,6.9,,0
362,76,33,23.8,337.5,6.9,,0
363,76,33,26.0,331.8,6.3,,0
364,59,43,26.6,180.5,6.7,,0
365,61,30,26.8,339.7,7.6,,0
366,66,29,25.6,322.8,7.4,,0
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1,57,27,26.0,253.9,9.2,,0
2,44,32,31.1,249.2,5.8,,0.25
3,52,36,32.5,271.5,6.6,,0
4,65,33,26.6,259.2,12.1,,0
5,68,41,25.1,252.9,9.8,,0
6,49,36,28.7,260.4,6.2,,0
7,52,30,18.4,276.6,8.9,,0
8,58,26,15.8,275.3,3,,0
9,59,31,20.4,297.2,7.1,,0
10,62,29,27.1,292.7,7.4,,0
11,68,46,40.5,272.4,8.1,,0
12,66,45,37.7,292.9,9.9,,0
13,67,40,28.3,295.3,8.7,,0
14,54,33,13.3,287.3,10.3,,0
15,43,27,15.1,288.7,10.1,,0
16,33,28,12.8,283.1,10.8,,0
17,39,28,21.9,251.1,4.8,,0
18,46,33,28.8,285.7,4.9,,0.05
19,41,33,35.3,298.4,10,,0.76
20,46,33,30.0,286.9,13.9,,0.07
21,50,34,27.5,287.7,11.7,,0
22,41,29,25.5,316.7,12,,0.02
23,39,28,28.1,307.1,4,,0.17
24,50,30,27.3,325.8,6.3,,0
25,49,31,27.1,325.4,7.7,,0
26,46,32,33.4,330.4,10,,0.28
27,56,34,30.7,318.6,6.8,,0
28,55,31,31.6,324.8,2.2,,0
29,61,36,31.7,318.6,5,,0
30,45,36,34.8,326.3,4.8,,0.19
31,55,35,33.9,311.1,9.1,,0.02
32,51,39,29.8,305.1,16.5,,0.03
33,50,33,23.8,321.6,9.2,,0
34,57,24,18.6,339.8,2.9,,0
35,62,27,19.7,309.6,3.8,,0
36,65,30,22.2,343.2,2.6,,0
37,69,32,24.6,346.8,3,,0
38,74,34,24.7,365.8,4.7,,0
39,73,38,23.6,320.8,7.5,,0
40,73,42,27.0,353.0,8.1,,0
41,72,45,31.5,365.9,5.9,,0
42,69,46,33.5,383.6,9.3,,0
43,63,47,31.4,375.5,16.4,,0
44,54,36,33.8,358.8,8,,0.12
45,50,34,31.9,353.6,9.3,,0.04
46,55,32,24.1,353.8,5.9,,0
47,62,29,22.4,376.3,6.8,,0
48,63,33,23.8,394.2,7.8,,0
49,64,36,22.9,362.7,6.6,,0
50,70,40,27.0,379.4,13.7,,0
51,59,46,27.7,382.5,12.7,,0
52,66,32,24.6,400.1,4.9,,0
53,69,34,23.1,417.2,3.7,,0
54,74,43,19.5,407.5,18.3,,0
55,55,39,9.2,387.8,19.4,,0
56,64,26,10.4,373.7,8.2,,0
57,71,49,11.3,396.6,9.7,,0
58,73,45,14.2,399.9,13.7,,0
59,71,43,4.7,381.7,24.6,,0
60,55,36,3.0,423.1,12,,0
61,60,29,5.2,401.0,12.5,,0
62,49,32,0.2,423.8,10.3,,0
63,57,23,3.3,449.5,5,,0
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64,61,27,6.8,445.5,6.5,,0
65,73,35,8.2,453.4,6.2,,0
66,77,42,16.8,463.3,6.4,,0
67,80,50,22.9,474.2,6.8,,0
68,77,46,26.0,491.1,5.2,,0
69,82,49,21.1,459.2,6,,0
70,73,48,26.1,456.3,8.9,,0
71,65,43,36.9,475.5,5.7,,0
72,80,45,30.0,471.7,12.1,,0
73,85,65,19.1,440.1,15.4,,0
74,85,46,21.0,478.9,5.2,,0
75,75,51,41.0,489.2,7.1,,0
76,84,43,31.3,450.5,3.2,,0
77,87,60,21.5,486.7,12.5,,0
78,83,58,17.1,488.3,10.9,,0
79,83,46,16.5,491.1,10.7,,0
80,78,54,27.8,511.5,10.1,,0
81,75,56,39.2,516.2,8.1,,0.01
82,76,50,39.1,522.8,14.5,,0.01
83,69,43,28.1,546.5,9.4,,0
84,77,47,36.7,491.9,9.6,,0
85,79,47,35.8,478.3,8.3,,0
86,81,56,27.5,510.1,12.4,,0
87,71,50,18.0,519.4,13,,0
88,64,38,9.6,518.9,6.2,,0
89,67,44,17.0,560.4,13.1,,0
90,71,37,23.3,577.4,6.4,,0
91,80,46,17.6,544.7,5.4,,0
92,85,43,16.1,555.2,7.8,,0
93,85,52,16.6,572.1,5.3,,0
94,85,54,34.9,547.0,6.5,,0
95,87,53,34.1,549.1,5.4,,0
96,74,45,40.9,528.8,12.6,,0
97,49,36,31.2,550.6,11.1,,0
98,75,33,33.4,580.4,7.5,,0
99,78,58,34.9,604.4,16.1,,0
100,78,58,32.5,599.0,22.4,,0
101,80,49,24.3,602.3,14.8,,0
102,82,60,21.6,598.8,17.3,,0
103,64,47,30.0,581.3,19.3,,0
104,66,38,25.0,582.2,5.5,,0
105,82,42,18.7,609.0,11.3,,0
106,81,50,14.9,591.3,11.1,,0
107,73,49,16.0,556.5,12.3,,0
108,81,45,21.9,609.6,9,,0
109,83,56,18.0,626.9,10.3,,0
110,86,48,15.7,640.9,8.4,,0
111,82,57,15.8,598.0,17.4,,0
112,76,42,20.7,591.3,8.7,,0
113,87,57,20.3,589.3,16.7,,0
114,73,53,23.2,634.8,19.8,,0
115,80,53,23.6,610.2,8.5,,0
116,86,50,21.4,604.9,5.7,,0
117,88,51,27.1,591.5,8.3,,0
118,81,57,47.7,612.1,13.7,,0.23
119,70,56,50.8,612.8,7.6,,0.06
120,86,54,47.1,628.7,10.1,,0.02
121,88,59,42.5,632.5,7.4,,0.01
122,77,54,46.5,628.1,7.5,,0.03
123,87,48,35.3,630.6,10.6,,0
124,90,65,25.0,647.8,17.4,,0
125,86,63,24.7,651.9,20,,0
126,73,54,22.2,650.7,10.4,,0
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127,81,47,26.5,653.4,11.9,,0.04
128,72,52,48.5,674.8,12,,0.47
129,78,55,45.9,678.6,7,,0
130,87,54,41.8,664.9,4.9,,0
131,88,60,41.5,676.4,7.4,,0
132,86,63,41.1,683.2,7.6,,0
133,88,62,40.6,679.4,5.1,,0
134,92,65,44.1,665.0,5.2,,0
135,88,59,48.9,669.7,14.7,,0.36
136,73,58,54.6,647.7,10.4,,0.39
137,78,59,53.3,641.4,7.6,,0
138,83,59,51.2,644.4,6.2,,0
139,84,64,51.6,630.9,8.8,,0
140,90,61,47.5,664.4,8.4,,0
141,88,62,33.0,675.2,12.1,,0
142,87,63,24.8,648.3,14.4,,0
143,88,67,28.2,655.0,9.7,,0
144,87,60,38.9,641.0,12.7,,0
145,81,61,50.3,653.4,12.9,,0
146,86,59,44.9,644.9,5.9,,0
147,91,64,41.8,652.4,8.1,,0
148,93,62,36.2,660.1,7.1,,0
149,91,62,23.5,683.2,13.6,,0
150,92,70,19.8,669.8,9.7,,0
151,95,62,27.1,666.2,7,,0
152,94,67,19.9,689.0,10.9,,0
153,95,67,25.7,667.7,5.6,,0
154,93,69,40.9,691.7,7.7,,0
155,95,61,40.7,692.8,6.1,,0.03
156,98,65,38.8,662.5,6.4,,0
157,95,77,28.2,675.0,21.6,,0
158,91,67,29.3,668.6,15.5,,0
159,90,58,39.4,692.7,11.5,,0.15
160,92,65,54.0,680.7,7.8,,0
161,90,63,52.2,668.4,7.1,,0
162,89,61,53.2,697.3,11.3,,0.11
163,86,59,46.7,678.2,9.9,,0
164,93,61,38.0,706.0,7.6,,0
165,95,68,39.5,679.4,6.1,,0
166,101,69,35.5,679.9,7.8,,0
167,95,74,52.9,700.4,6.3,,0
168,96,69,42.3,673.1,7.6,,0
169,99,73,26.5,674.2,12.7,,0
170,100,67,28.0,671.2,6.5,,0
171,96,67,46.9,650.0,6.8,,0.05
172,95,62,46.6,679.6,3.8,,0
173,100,70,44.3,656.2,6.7,,0
174,101,71,42.5,651.0,8.1,,0
175,99,72,44.8,654.1,6.8,,0
176,102,69,45.8,648.1,6.6,,0
177,106,77,28.6,651.8,8.4,,0
178,99,71,47.6,646.5,5.3,,0.08
179,94,69,50.9,660.7,7.5,,0
180,95,71,51.0,637.1,5.2,,0.09
181,100,67,46.0,649.1,6,,0
182,101,74,44.8,638.4,6.6,,0
183,101,72,45.4,629.3,5.8,,0
184,103,73,45.5,648.1,5.8,,0
185,96,72,54.4,655.3,13.1,,0
186,89,69,53.0,655.4,9.4,,0
187,88,67,56.7,640.1,8.8,,0.1
188,91,67,53.9,654.9,4.7,,0
189,101,73,50.5,632.3,8.6,,0
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190,100,76,50.7,617.8,8.2,,0
191,100,77,51.0,609.0,8,,0
192,91,72,59.5,605.6,10.9,,0
193,90,69,60.5,617.4,8.1,,0.01
194,96,69,58.6,633.3,6.7,,0.81
195,90,67,61.7,619.2,6.5,,0.27
196,95,70,55.6,584.8,4.4,,0
197,98,71,51.6,597.7,5.6,,0
198,98,75,49.7,604.1,7.4,,0
199,96,74,48.2,624.8,8,,0
200,96,71,53.4,616.1,9.1,,0
201,92,69,60.3,594.7,7.5,,0.18
202,88,70,61.2,594.9,7.6,,0.01
203,87,70,61.1,605.5,10,,0
204,91,72,58.4,617.7,7.4,,0
205,94,70,55.7,583.8,5.7,,0
206,92,71,54.9,591.1,5.9,,0
207,94,70,54.5,568.7,4.8,,0
208,93,72,54.3,576.6,7.3,,0
209,93,70,57.8,576.9,8,,0.05
210,88,67,60.3,569.0,4.7,,0.19
211,80,67,64.2,579.0,5.6,,0.46
212,87,70,63.8,587.6,3.6,,0
213,84,72,65.4,560.2,6.2,,0
214,88,70,64.4,580.3,6.6,,0
215,85,71,64.2,591.4,6.4,,0.01
216,88,69,61.8,581.3,6.5,,0
217,93,71,60.8,567.4,8.7,,0
218,91,69,60.4,579.1,10.2,,0.08
219,92,70,58.3,533.1,8.4,,0
220,95,72,59.0,558.3,5,,0.22
221,97,75,57.9,565.6,10.3,,0
222,96,70,54.2,545.5,5.8,,0
223,99,73,53.4,554.5,6,,0
224,98,75,51.0,556.9,8.5,,0
225,95,72,51.8,549.6,9.8,,0
226,95,72,50.5,541.8,8.9,,0
227,94,73,50.4,547.8,6,,0
228,95,72,48.0,568.3,7.7,,0
229,94,74,55.2,564.2,7.4,,0
230,98,72,55.7,565.6,5.4,,0
231,102,77,53.2,560.8,8.6,,0
232,103,78,55.7,553.9,9.8,,0
233,104,77,57.1,549.4,7.7,,0
234,96,74,59.0,554.4,10.3,,0
235,97,70,56.2,536.2,7.5,,0
236,97,74,56.2,524.1,8.5,,0
237,93,71,56.7,555.3,7.7,,0
238,94,69,54.0,554.3,7.2,,0
239,93,72,56.9,550.5,5.6,,0
240,95,72,56.0,510.6,5.7,,0
241,94,71,51.2,517.7,8.5,,0
242,91,71,54.1,542.8,11.3,,0
243,91,73,58.4,547.6,7.4,,0.26
244,90,70,54.0,542.4,7.4,,0
245,89,66,49.2,535.7,10.2,,0
246,90,64,45.3,526.0,6.5,,0
247,91,67,49.3,504.5,5,,0
248,92,68,51.4,505.0,6.7,,0
249,86,70,58.2,540.5,8.2,,0
250,90,67,58.5,541.1,4.1,,0
251,98,71,54.3,531.3,6.7,,0
252,86,66,59.8,521.1,9.2,,0.18
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253,88,65,61.5,488.5,5.8,,1.3
254,78,63,57.2,492.8,8.9,,0
255,86,62,57.1,501.4,3.1,,0
256,94,64,52.7,483.6,5.7,,0
257,95,67,47.9,483.2,7,,0
258,89,68,52.9,493.7,7,,0
259,90,69,52.8,512.0,5.2,,0
260,87,71,53.5,483.0,13.7,,0
261,89,70,52.0,477.6,9.4,,0
262,91,64,51.7,481.5,6.6,,0
263,87,68,57.3,481.6,8.9,,0.01
264,88,63,51.9,467.7,5.9,,0
265,90,61,49.6,457.6,5.4,,0.01
266,88,67,58.7,466.0,8,,0.03
267,85,65,55.2,466.0,8.3,,0
268,87,61,49.9,500.7,5.3,,0
269,89,67,54.1,489.7,5.2,,0
270,91,63,50.1,504.5,6,,0
271,90,69,55.8,470.5,11.3,,0.18
272,87,63,55.8,457.3,7.8,,0
273,90,63,52.1,440.2,5.3,,0
274,86,69,59.8,420.5,6,,0.08
275,88,66,57.7,433.9,4.7,,0
276,90,65,50.1,442.1,8.7,,0
277,91,68,53.5,458.7,8.4,,0.01
278,91,65,53.0,438.9,8.4,,0
279,89,72,44.8,433.9,12.5,,0
280,82,59,34.2,404.0,7.9,,0
281,83,53,19.6,410.0,10.3,,0
282,85,59,45.3,428.6,9.1,,0
283,88,62,54.6,420.3,4.9,,0
284,91,61,47.0,447.4,5.3,,0
285,91,61,42.3,423.3,8.1,,0
286,87,61,23.8,426.9,13,,0
287,77,56,29.5,432.5,8.7,,0
288,79,47,27.7,419.5,5,,0
289,81,49,27.8,389.3,10.4,,0
290,78,61,26.5,396.9,19.8,,0
291,78,54,26.9,404.8,10.6,,0
292,81,46,22.1,405.8,6,,0
293,88,46,26.0,367.4,7.2,,0
294,83,48,20.6,374.8,17.2,,0
295,61,41,15.8,357.6,6.9,,0
296,70,35,14.3,366.0,2.5,,0
297,78,45,25.3,382.0,4.6,,0
298,79,45,27.9,374.7,4.5,,0
299,82,41,23.0,364.7,4.4,,0
300,81,44,25.2,344.6,7.3,,0
301,76,52,32.3,367.8,5.8,,0
302,77,41,26.7,372.9,4.8,,0
303,81,43,20.5,368.5,4.5,,0
304,80,48,24.2,364.2,6.4,,0
305,73,45,32.0,344.1,5.2,,0
306,80,46,28.4,346.7,5.6,,0
307,77,50,30.0,341.4,6.8,,0
308,78,50,35.1,351.6,5.2,,0
309,81,46,30.6,352.7,4.4,,0
310,67,51,25.8,348.5,7.9,,0
311,76,42,30.8,340.1,3.3,,0
312,80,44,31.8,337.9,2.6,,0
313,81,46,27.5,354.8,3.2,,0
314,78,45,27.1,331.2,5.3,,0
315,77,45,29.4,320.5,5.3,,0

Page 5

Revised August 2012 Page 253



Year27.csv
316,73,46,32.0,308.4,4.1,,0
317,78,53,32.5,299.7,5.5,,0
318,80,46,28.2,320.4,6.9,,0
319,60,42,14.1,309.7,7.3,,0
320,61,41,28.0,306.4,7.4,,0.01
321,71,39,35.9,321.1,3.1,,0
322,76,37,28.5,316.1,2.6,,0
323,77,37,25.7,323.2,4.4,,0
324,79,44,24.3,316.4,7.8,,0
325,76,49,27.2,328.6,9.6,,0
326,49,34,30.3,302.4,9.2,,0.18
327,54,31,27.3,273.8,7,,0
328,40,30,30.0,320.8,8.7,,0.68
329,46,31,29.9,297.4,7.9,,0
330,48,31,31.5,284.7,4.4,,0
331,58,33,33.5,301.0,5.4,,0
332,67,39,37.8,280.2,7.1,,0
333,61,42,37.5,289.5,2.2,,0
334,63,49,51.1,296.6,3.2,,0.2
335,67,56,45.4,292.1,18.5,,0.07
336,60,42,33.9,291.3,10.1,,0
337,61,36,28.6,291.3,5.8,,0
338,67,36,30.4,287.7,3.6,,0
339,71,38,29.9,273.9,3.3,,0
340,72,45,36.0,280.3,15.3,,0
341,71,55,41.7,280.9,18,,0
342,70,46,36.5,276.2,12.9,,0
343,65,46,35.6,289.8,7.8,,0
344,52,45,43.3,262.9,6.4,,0.39
345,52,39,33.0,254.5,7.9,,0
346,54,36,32.5,261.4,4.4,,0
347,53,32,29.0,266.4,5.6,,0
348,56,33,23.5,299.5,13.8,,0
349,46,28,9.7,268.6,6.8,,0
350,50,23,13.2,266.1,2.5,,0
351,57,28,18.3,287.1,5.9,,0
352,63,29,20.6,266.4,5.3,,0
353,63,30,18.6,272.4,9.9,,0
354,61,33,22.0,263.2,9.2,,0
355,66,37,22.4,254.3,16.9,,0
356,45,31,12.1,251.4,11.2,,0
357,50,21,13.4,252.8,4.7,,0
358,52,26,14.4,244.6,4.7,,0
359,62,30,14.7,229.4,13.8,,0
360,46,23,10.0,250.1,5.8,,0
361,45,26,6.9,266.9,17.3,,0
362,42,22,3.2,252.6,6.2,,0
363,50,23,11.0,263.6,3.9,,0
364,56,27,19.3,266.0,11.6,,0
365,64,37,18.5,289.4,9.8,,0
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1,48,27,3.0,253.9,9.6,,0
2,49,31,5.4,249.2,9.6,,0
3,51,28,12.6,271.5,4.5,,0
4,62,32,24.8,259.2,5.7,,0
5,68,41,32.6,252.9,9.7,,0
6,69,51,32.3,260.4,19,,0
7,66,46,31.3,276.6,16.9,,0
8,57,38,24.3,275.3,8.2,,0
9,63,29,22.5,297.2,7.8,,0
10,57,37,17.0,292.7,7.2,,0
11,60,30,17.8,272.4,6,,0
12,55,32,11.1,292.9,7.8,,0
13,55,31,9.8,295.3,11.5,,0
14,55,35,13.0,287.3,11.4,,0
15,54,31,15.1,288.7,8.7,,0
16,57,35,11.6,283.1,8.6,,0
17,42,26,9.6,251.1,6.9,,0
18,48,20,3.1,285.7,6.5,,0
19,46,25,3.3,298.4,6.5,,0
20,56,18,5.5,286.9,4.5,,0
21,60,30,11.8,287.7,8,,0
22,55,32,11.5,316.7,1,,0
23,60,34,14.6,307.1,4.5,,0
24,48,41,31.9,325.8,5.2,,0.05
25,59,38,36.0,325.4,4.4,,0
26,59,35,28.5,330.4,5.2,,0
27,64,42,29.1,318.6,4.6,,0
28,62,51,38.8,324.8,19.1,,0.09
29,57,43,26.0,318.6,14.1,,0
30,63,39,19.5,326.3,19.5,,0
31,46,25,�2.4,311.1,9.5,,0
32,59,21,1.4,305.1,5.4,,0
33,65,31,15.5,321.6,11.8,,0
34,70,40,18.0,339.8,17.4,,0
35,71,40,22.1,309.6,18.3,,0
36,49,35,17.3,343.2,16.9,,0
37,54,22,9.2,346.8,7.5,,0
38,61,34,15.7,365.8,9.5,,0
39,71,46,16.0,320.8,11.3,,0
40,67,39,10.3,353.0,6,,0
41,72,35,12.0,365.9,6.3,,0
42,73,33,11.7,383.6,9.8,,0
43,65,38,17.1,375.5,4.9,,0
44,72,33,16.0,358.8,7.4,,0
45,74,46,11.5,353.6,12.7,,0
46,62,38,21.4,353.8,9,,0.15
47,54,37,30.4,376.3,16.7,,0
48,63,40,26.4,394.2,13.5,,0
49,62,31,19.8,362.7,4.6,,0
50,71,35,20.0,379.4,5.6,,0
51,70,47,22.4,382.5,15.3,,0
52,63,50,25.3,400.1,16.1,,0
53,65,45,24.9,417.2,10.6,,0
54,70,54,22.5,407.5,19.3,,0
55,76,40,21.0,387.8,7.3,,0
56,75,50,17.5,373.7,17.1,,0
57,62,41,18.2,396.6,8.2,,0
58,67,32,15.7,399.9,3.6,,0
59,79,37,9.4,381.7,6.6,,0
60,78,48,16.7,418.3,7.6,,0
61,80,45,22.2,423.1,7.6,,0
62,72,40,20.3,401.0,18.5,,0
63,52,36,11.3,423.8,9.7,,0
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64,64,38,5.9,449.5,10.8,,0
65,69,49,7.3,445.5,14,,0
66,58,34,14.5,453.4,11.6,,0
67,56,27,8.7,463.3,6.4,,0
68,65,32,1.3,474.2,7,,0
69,64,33,15.3,491.1,8.7,,0
70,65,36,15.0,459.2,4.6,,0
71,71,36,9.8,456.3,5.1,,0
72,77,36,10.4,475.5,8.7,,0
73,77,53,18.5,471.7,19.1,,0
74,81,55,15.1,440.1,19.1,,0
75,80,44,12.8,478.9,14.6,,0
76,81,49,17.4,489.2,20.5,,0
77,59,44,12.1,450.5,12,,0
78,66,42,12.8,486.7,11,,0
79,70,34,13.9,488.3,4.3,,0
80,81,44,10.1,491.1,8.4,,0
81,79,56,9.0,511.5,7,,0
82,79,42,2.5,516.2,4.8,,0
83,59,39,30.6,522.8,12.9,,0
84,70,35,33.3,546.5,4,,0
85,83,43,18.3,491.9,11.9,,0
86,82,55,5.7,478.3,11.5,,0
87,82,55,10.8,510.1,15.2,,0
88,81,50,19.3,519.4,8.5,,0
89,82,47,19.5,518.9,12.3,,0
90,84,57,17.3,560.4,15.5,,0
91,79,57,20.0,577.4,14.4,,0
92,78,46,19.2,544.7,7.2,,0
93,82,51,19.7,555.2,9,,0
94,78,55,10.9,572.1,12.5,,0
95,70,43,21.8,547.0,5.8,,0
96,81,45,15.3,549.1,10.8,,0
97,78,59,12.8,528.8,11.5,,0
98,82,58,20.0,550.6,16.6,,0
99,80,53,19.1,580.4,7.9,,0
100,81,55,21.0,604.4,20.6,,0
101,70,49,13.4,599.0,24.8,,0
102,71,41,3.1,602.3,8.5,,0
103,65,43,6.4,598.8,7.1,,0
104,72,38,12.1,581.3,8.7,,0
105,83,45,18.0,582.2,5.1,,0
106,91,54,13.0,609.0,13.7,,0
107,86,64,3.2,591.3,19.4,,0
108,67,47,5.0,556.5,15.1,,0
109,77,40,9.8,609.6,4.4,,0
110,87,47,4.5,626.9,7.9,,0
111,84,68,7.3,640.9,18.5,,0
112,84,48,5.6,598.0,9.2,,0
113,87,47,3.0,591.3,5,,0
114,87,62,2.8,589.3,13,,0
115,87,58,12.9,634.8,13.6,,0
116,80,55,�0.5,610.2,9.1,,0
117,86,43,�4.3,604.9,8.4,,0
118,69,51,14.7,591.5,15,,0
119,77,42,9.8,612.1,4.6,,0
120,88,48,2.6,612.8,8.2,,0
121,89,68,12.2,628.7,23.4,,0
122,85,64,14.7,632.5,23.9,,0
123,81,50,0.3,628.1,13.5,,0
124,79,49,12.4,630.6,8.7,,0
125,85,58,32.2,647.8,6.2,,0
126,91,62,35.4,651.9,6.6,,0
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127,89,61,21.3,650.7,15,,0
128,83,57,25.0,653.4,19.3,,0
129,88,62,20.0,674.8,14.1,,0
130,87,62,16.1,678.6,12.1,,0
131,88,63,7.3,664.9,11.8,,0
132,84,57,20.0,676.4,8.8,,0
133,93,62,8.0,683.2,18,,0
134,91,62,8.0,679.4,16.8,,0
135,76,60,26.2,665.0,9,,0
136,77,54,31.7,669.7,11.1,,0
137,62,51,47.2,647.7,8.4,,0.03
138,81,46,42.2,641.4,8.6,,0
139,87,52,34.8,644.4,6.6,,0
140,96,61,27.5,630.9,8.1,,0
141,100,62,26.0,664.4,6.6,,0
142,99,76,25.8,675.2,20.6,,0
143,87,67,29.8,648.3,22.5,,0
144,82,62,32.5,655.0,13.3,,0
145,89,57,29.8,641.0,9.3,,0
146,93,62,23.0,653.4,9.7,,0
147,93,67,18.0,644.9,14,,0
148,93,61,19.8,652.4,5.1,,0
149,96,63,46.3,660.1,11.6,,0
150,97,69,35.9,683.2,8.1,,0
151,98,64,15.8,669.8,7.2,,0
152,100,62,15.8,666.2,7,,0
153,103,62,13.7,689.0,6.2,,0
154,101,70,19.0,667.7,11.8,,0
155,99,74,21.6,691.7,13.8,,0
156,99,73,19.6,692.8,20.8,,0
157,88,72,22.8,662.5,22.6,,0
158,92,62,24.1,675.0,6.7,,0
159,101,65,32.0,668.6,9.8,,0
160,98,75,28.8,692.7,11.9,,0
161,98,67,26.0,680.7,6.7,,0
162,104,75,40.5,668.4,8.9,,0
163,101,77,26.8,697.3,13.9,,0
164,97,78,30.3,678.2,10.4,,0
165,99,70,16.7,706.0,8.2,,0
166,103,65,25.9,679.4,5.3,,0
167,105,74,29.6,679.9,8.3,,0
168,106,74,27.5,700.4,9.2,,0
169,106,78,37.5,673.1,7.4,,0
170,103,75,40.6,674.2,6.5,,0
171,104,79,19.9,671.2,13,,0
172,95,73,48.0,650.0,12.6,,0
173,95,73,48.3,679.6,12.7,,0
174,96,67,44.6,656.2,5.9,,0
175,100,75,42.1,651.0,9.1,,0
176,101,76,42.3,654.1,9.6,,0.01
177,99,75,42.3,648.1,10.1,,0
178,99,78,42.6,651.8,11.7,,0
179,96,77,44.5,646.5,9.3,,0
180,100,73,42.8,660.7,10,,0
181,81,67,53.8,637.1,10.9,,0.02
182,83,66,57.4,649.1,9.6,,0.45
183,90,65,56.6,638.4,4.4,,0
184,94,72,56.9,629.3,6.8,,0
185,94,70,53.8,648.1,10.6,,0
186,93,71,54.7,655.3,8.5,,0
187,95,72,53.0,655.4,6.3,,0
188,97,75,53.5,640.1,10,,0
189,95,68,58.8,654.9,9.5,,0.48
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190,84,68,63.3,632.3,10.5,,0.01
191,78,67,65.6,617.8,7.2,,0.98
192,82,67,64.5,609.0,11.8,,0.17
193,88,68,61.0,605.6,7.6,,0
194,92,71,59.9,617.4,9.9,,0
195,88,68,60.7,633.3,9.2,,0.1
196,89,66,59.8,619.2,7.8,,0.37
197,92,70,59.1,584.8,10.3,,0
198,97,76,57.7,597.7,9.4,,0
199,93,71,62.0,604.1,6.4,,0.04
200,93,73,61.6,624.8,6.1,,0.01
201,86,70,61.5,616.1,5.1,,0.25
202,90,67,58.4,594.7,6.6,,0
203,93,71,57.5,594.9,6.2,,0
204,95,72,57.7,605.5,6.4,,0
205,95,72,58.2,617.7,6.4,,0
206,94,72,55.1,583.8,5.9,,0.02
207,90,71,60.4,591.1,9.5,,0.01
208,76,68,66.5,568.7,13.8,,1.77
209,81,68,65.4,576.6,9.6,,0.13
210,89,70,61.3,576.9,12.2,,0
211,96,72,54.3,569.0,5.8,,0
212,97,74,53.9,579.0,7.5,,0
213,96,71,55.4,587.6,4.8,,0
214,98,72,49.2,560.2,7,,0
215,94,69,53.0,580.3,7.2,,0.01
216,93,72,55.6,591.4,7.3,,0
217,90,70,61.7,581.3,6.1,,0.09
218,93,71,55.8,567.4,5.4,,0
219,96,73,51.3,579.1,5.6,,0
220,95,73,55.8,533.1,6.9,,0.25
221,88,67,60.7,558.3,6.5,,0.03
222,92,71,60.7,565.6,8.4,,0
223,93,74,60.6,545.5,7.1,,0
224,94,71,61.8,554.5,5.7,,0.06
225,95,70,60.4,556.9,7.7,,0.33
226,93,68,58.7,549.6,4.6,,0
227,94,69,59.5,541.8,8.6,,0.29
228,89,67,60.7,547.8,8.2,,0.07
229,81,66,62.3,568.3,7.1,,0.29
230,86,64,60.9,564.2,5.9,,0.02
231,91,66,56.6,565.6,6.4,,0
232,89,70,58.1,560.8,6,,0
233,91,69,55.1,553.9,7.4,,0
234,90,67,56.7,549.4,8,,0
235,92,68,55.5,554.4,8,,0
236,90,70,56.3,536.2,7.5,,0
237,85,69,57.6,524.1,8.6,,0
238,88,69,53.8,555.3,8,,0
239,89,67,58.3,554.3,6.7,,0.32
240,80,66,61.5,550.5,5.8,,0
241,89,65,61.7,510.6,3.6,,0.26
242,83,67,59.4,517.7,12.9,,0
243,79,66,61.8,542.8,8.7,,0.38
244,79,64,63.0,547.6,9.1,,0.21
245,87,63,60.3,542.4,5.8,,0
246,91,65,59.5,535.7,7.9,,0.04
247,81,65,59.0,526.0,5,,0.02
248,88,64,56.3,504.5,2.9,,0
249,91,65,51.8,505.0,4.5,,0
250,92,67,50.9,540.5,4.7,,0
251,88,61,59.4,541.1,11.3,,1.22
252,83,63,59.6,531.3,4.9,,0.03
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253,79,65,58.9,521.1,8.9,,0
254,80,64,60.3,488.5,4,,0
255,72,66,61.9,492.8,6.3,,0.21
256,82,64,58.7,501.4,5.7,,0
257,85,64,56.2,483.6,5.7,,0
258,73,59,50.7,483.2,10.4,,0
259,71,57,50.4,493.7,8.8,,0
260,77,53,47.3,512.0,8.1,,0
261,79,57,46.3,483.0,7.1,,0
262,80,56,47.6,477.6,3.7,,0
263,85,58,49.4,481.5,4.6,,0
264,87,59,49.0,481.6,4.4,,0
265,86,62,48.5,467.7,4.2,,0
266,86,61,47.2,457.6,5.3,,0
267,88,62,47.1,466.0,5.4,,0
268,87,59,46.9,466.0,9.4,,0
269,83,60,48.8,500.7,9.2,,0
270,83,59,46.3,489.7,4.4,,0
271,83,58,43.0,504.5,6.7,,0
272,83,55,40.7,470.5,8.8,,0
273,82,54,40.1,457.3,8.2,,0
274,82,55,37.0,440.2,6.9,,0
275,84,53,33.6,420.5,5.1,,0
276,84,50,31.1,433.9,4.1,,0
277,87,53,35.3,442.1,4.7,,0
278,87,64,42.1,458.7,11.3,,0
279,78,59,48.4,438.9,11,,0.01
280,77,56,37.5,433.9,9.5,,0
281,78,51,41.0,404.0,7.3,,0
282,82,51,37.3,410.0,3.2,,0
283,88,51,39.6,428.6,7.4,,0
284,88,62,47.0,420.3,9.7,,0.02
285,85,66,56.2,447.4,6.4,,0.01
286,85,63,53.4,423.3,8.7,,0.06
287,80,53,42.3,426.9,4.9,,0
288,68,52,50.5,432.5,12.3,,0.05
289,74,47,41.1,419.5,7.3,,0
290,75,46,43.0,389.3,4.4,,0
291,80,46,40.6,396.9,5.6,,0
292,80,47,36.5,404.8,3.6,,0
293,84,50,41.0,405.8,3.2,,0
294,85,57,48.0,367.4,4.7,,0
295,85,61,38.6,374.8,8.1,,0
296,75,48,12.1,357.6,12.9,,0
297,69,37,16.4,366.0,4.7,,0
298,79,37,17.0,382.0,5.3,,0
299,81,41,17.8,374.7,4.6,,0
300,87,46,24.0,364.7,8.5,,0
301,67,50,31.6,344.6,10.1,,0
302,75,43,35.8,367.8,3.6,,0
303,78,48,38.9,372.9,4.4,,0
304,81,48,37.0,368.5,3.4,,0
305,81,48,34.0,364.2,4.4,,0
306,81,47,28.4,344.1,4.9,,0
307,80,44,32.1,346.7,3,,0
308,81,56,35.1,341.4,8,,0
309,81,56,39.5,351.6,14.4,,0
310,72,49,31.5,352.7,14.9,,0
311,62,41,7.9,348.5,8.2,,0
312,61,31,3.8,340.1,5.9,,0
313,66,28,5.2,337.9,2.3,,0
314,76,31,16.5,354.8,8.5,,0
315,69,54,32.3,331.2,12.3,,0
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316,65,39,25.0,320.5,9.1,,0
317,66,37,22.6,308.4,5.9,,0
318,72,35,24.2,299.7,5.2,,0
319,77,45,28.1,320.4,8.7,,0
320,59,38,12.4,309.7,5.5,,0
321,65,32,16.7,306.4,5.4,,0
322,71,35,16.0,321.1,4.2,,0
323,71,37,17.5,316.1,4.6,,0
324,71,35,20.3,323.2,3,,0
325,66,38,22.0,316.4,10.5,,0
326,55,31,21.1,328.6,2.9,,0
327,64,35,23.3,302.4,4.6,,0
328,72,36,22.3,273.8,3.9,,0
329,64,42,17.3,320.8,8.7,,0
330,64,36,17.8,297.4,4.6,,0
331,69,41,24.9,284.7,2.7,,0
332,64,45,45.3,301.0,4.8,,0.17
333,60,44,37.3,280.2,10,,0
334,61,37,32.8,289.5,6.9,,0
335,67,36,28.5,296.6,8.9,,0
336,67,35,27.6,292.1,4.1,,0
337,72,35,24.8,291.3,8.7,,0
338,67,42,23.9,291.3,10.4,,0
339,62,36,23.3,287.7,2.6,,0
340,55,32,14.9,273.9,4.2,,0
341,65,27,16.7,280.3,3.8,,0
342,66,28,17.0,280.9,6.8,,0
343,65,45,26.8,276.2,11.4,,0.02
344,54,32,31.8,289.8,9.3,,0.24
345,48,27,26.0,262.9,3.8,,0
346,58,28,28.3,254.5,1.4,,0
347,62,30,28.7,261.4,2.9,,0
348,68,43,27.8,266.4,17.1,,0
349,67,44,32.3,299.5,20.7,,0
350,64,38,27.7,268.6,5.4,,0
351,66,32,21.1,266.1,10.7,,0
352,62,50,32.7,287.1,6.4,,0
353,70,43,35.3,266.4,11.7,,0
354,57,33,29.2,272.4,6.6,,0
355,65,35,15.5,263.2,7.9,,0
356,60,28,6.2,254.3,4.9,,0
357,56,25,14.1,251.4,4.6,,0
358,64,39,23.8,252.8,20.2,,0
359,61,40,33.2,244.6,4.3,,0
360,66,37,33.0,229.4,10.1,,0
361,66,35,30.6,250.1,18.3,,0
362,45,28,7.3,266.9,9.5,,0.01
363,51,22,6.9,252.6,2.9,,0
364,60,24,12.3,263.6,2,,0
365,64,27,16.8,266.0,4.5,,0
366,59,29,18.3,289.4,4.6,,0
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1,68,27,17.4,253.9,5.8,,0
2,65,28,22.0,249.2,6.1,,0
3,66,43,28.5,271.5,10.7,,0
4,57,33,20.0,259.2,7.4,,0
5,53,31,19.8,252.9,10.2,,0
6,53,39,25.7,260.4,17.7,,0.01
7,60,30,22.6,276.6,5.9,,0
8,66,31,22.1,275.3,4,,0
9,70,42,18.5,297.2,10.9,,0
10,51,30,24.2,292.7,6.3,,0
11,56,20,13.3,272.4,3,,0
12,63,23,13.5,292.9,5.4,,0
13,56,30,13.8,295.3,4.7,,0
14,59,23,15.9,287.3,2.8,,0
15,64,24,14.3,288.7,2.5,,0
16,62,27,20.6,283.1,4.3,,0
17,66,31,15.7,251.1,6.8,,0
18,66,37,12.3,285.7,6.3,,0
19,67,38,11.2,298.4,6.4,,0
20,68,37,11.5,286.9,6.7,,0
21,70,35,13.4,287.7,4.6,,0
22,65,42,26.8,316.7,4.9,,0
23,70,51,46.0,307.1,8,,0
24,69,44,39.5,325.8,7.2,,0
25,72,48,33.3,325.4,8.8,,0
26,74,42,22.3,330.4,14.3,,0
27,59,39,17.3,318.6,13.4,,0
28,57,26,4.8,324.8,3.5,,0
29,59,29,6.5,318.6,10.2,,0
30,59,22,3.9,326.3,4.2,,0
31,63,28,6.2,311.1,5.6,,0
32,67,32,9.8,305.1,6.2,,0
33,61,29,11.8,321.6,3.8,,0
34,67,26,8.8,339.8,1.7,,0
35,69,34,6.1,309.6,5.3,,0
36,72,37,8.4,343.2,5.2,,0
37,77,42,11.7,346.8,6.9,,0
38,79,45,10.2,365.8,5.3,,0
39,66,44,23.1,320.8,12.5,,0
40,61,38,22.3,353.0,10.7,,0
41,51,34,18.1,365.9,20.6,,0
42,55,27,16.5,383.6,9.2,,0
43,68,34,9.5,375.5,9.5,,0
44,66,36,9.6,358.8,7.7,,0
45,67,39,5.7,353.6,10.6,,0
46,62,36,9.5,353.8,5.7,,0
47,65,43,21.0,376.3,6,,0
48,72,40,18.2,394.2,14.8,,0
49,63,36,18.0,362.7,7.9,,0
50,62,34,0.9,379.4,9.5,,0
51,67,31,�2.2,382.5,5.8,,0
52,61,33,7.6,400.1,7.4,,0
53,69,29,9.1,417.2,2.6,,0
54,78,39,13.2,407.5,4.4,,0
55,83,43,21.8,387.8,7.6,,0
56,83,55,24.2,373.7,5.6,,0
57,83,55,15.9,396.6,12.9,,0
58,78,57,3.7,399.9,11,,0
59,67,41,10.7,381.7,10.8,,0
60,67,39,8.7,423.1,5,,0
61,78,37,8.8,401.0,5.8,,0
62,85,38,10.4,423.8,3.4,,0
63,84,44,15.9,449.5,12.5,,0
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64,81,61,23.0,445.5,14.9,,0
65,79,54,24.6,453.4,11,,0
66,77,54,22.4,463.3,18.5,,0
67,70,45,21.2,474.2,9.3,,0
68,62,51,45.1,491.1,9.5,,0.01
69,69,48,31.5,459.2,7.8,,0
70,59,38,28.5,456.3,7.3,,0.05
71,66,33,30.3,475.5,5.2,,0
72,64,40,34.1,471.7,8.4,,0
73,63,35,30.0,440.1,5.6,,0
74,69,42,23.3,478.9,8.3,,0
75,76,37,14.6,489.2,3.9,,0
76,82,39,13.5,450.5,4.2,,0
77,84,43,11.3,486.7,4.3,,0
78,81,48,26.7,488.3,8.3,,0
79,83,57,37.4,491.1,7.6,,0
80,84,52,33.2,511.5,5.3,,0
81,83,59,22.5,516.2,14.5,,0
82,79,57,12.3,522.8,19,,0
83,68,47,6.8,546.5,6.3,,0
84,74,53,3.7,491.9,13.5,,0
85,76,47,6.2,478.3,19.6,,0
86,57,40,15.1,510.1,12.3,,0
87,66,33,10.5,519.4,4.4,,0
88,79,40,7.1,518.9,15.8,,0
89,76,50,19.9,560.4,22.4,,0
90,71,43,11.4,577.4,8.7,,0
91,72,48,12.3,544.7,19.1,,0
92,74,41,13.1,555.2,6.6,,0
93,81,57,26.6,572.1,20.4,,0
94,74,57,24.0,547.0,27.4,,0
95,66,46,7.0,549.1,6.9,,0
96,65,43,10.8,528.8,8.2,,0
97,79,37,15.0,550.6,5.8,,0
98,87,54,25.0,580.4,19.7,,0
99,75,53,13.5,604.4,17.7,,0
100,81,53,19.2,599.0,9.2,,0
101,69,50,29.9,602.3,16.5,,0.01
102,69,46,30.9,598.8,15.8,,0
103,76,46,27.7,581.3,4.5,,0
104,87,54,18.7,582.2,10.9,,0
105,81,62,20.9,609.0,18.3,,0
106,67,46,19.3,591.3,14.6,,0
107,66,39,11.9,556.5,10.3,,0
108,77,47,15.3,609.6,8.5,,0
109,76,48,24.8,626.9,8,,0
110,82,52,22.8,640.9,2.8,,0
111,88,49,12.2,598.0,4.1,,0
112,91,54,15.3,591.3,8,,0
113,87,69,16.5,589.3,14.2,,0
114,87,65,14.5,634.8,11.2,,0
115,87,67,16.4,610.2,15.6,,0
116,81,63,19.5,604.9,16.4,,0
117,82,53,9.0,591.5,5.8,,0
118,90,53,14.3,612.1,6.9,,0
119,88,60,11.9,612.8,11.2,,0
120,89,55,10.2,628.7,8.6,,0
121,93,62,9.1,632.5,9.7,,0
122,89,73,24.0,628.1,18.7,,0
123,89,66,30.1,630.6,10.6,,0
124,92,67,25.9,647.8,13.5,,0
125,92,69,24.6,651.9,13.6,,0
126,94,68,21.1,650.7,8.5,,0
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127,99,68,22.0,653.4,12.1,,0
128,99,67,18.8,674.8,11,,0
129,93,68,36.7,678.6,7.2,,0
130,98,67,29.5,664.9,5.8,,0
131,96,64,34.8,676.4,6.5,,0
132,96,68,26.7,683.2,14.7,,0
133,95,74,16.8,679.4,13.8,,0
134,92,66,22.8,665.0,7.2,,0
135,97,67,27.8,669.7,8.8,,0
136,84,62,44.5,647.7,14.2,,0
137,86,60,48.0,641.4,7.9,,0
138,90,63,37.4,644.4,6.5,,0
139,90,65,35.6,630.9,8.8,,0
140,87,63,40.5,664.4,6.9,,0
141,80,62,52.9,675.2,7.6,,0.09
142,76,56,54.4,648.3,7,,0.59
143,82,56,48.6,655.0,3.3,,0
144,88,63,45.4,641.0,6.1,,0.04
145,88,60,41.9,653.4,7.2,,0
146,88,59,33.8,644.9,8.9,,0
147,89,64,38.9,652.4,8.1,,0
148,90,65,44.6,660.1,7.3,,0.05
149,88,60,46.2,683.2,7.1,,0
150,87,67,44.5,669.8,7.1,,0
151,93,62,36.1,666.2,9.4,,0
152,92,62,25.7,689.0,7.2,,0
153,94,61,22.5,667.7,6,,0
154,92,66,42.0,691.7,7.4,,0
155,98,70,41.5,692.8,5.2,,0
156,96,74,37.3,662.5,10.6,,0
157,97,66,29.6,675.0,15.6,,0
158,94,76,22.8,668.6,17.1,,0
159,93,69,21.5,692.7,11.9,,0
160,88,74,37.9,680.7,9.2,,0
161,93,66,35.3,668.4,14.4,,0
162,94,71,29.7,697.3,16.1,,0
163,95,71,32.8,678.2,11.9,,0
164,98,68,34.9,706.0,9.2,,0
165,100,73,42.8,679.4,8.4,,0
166,99,70,32.1,679.9,12.1,,0
167,97,67,27.1,700.4,4.8,,0
168,96,74,33.8,673.1,7.4,,0
169,88,71,50.9,674.2,8.2,,0
170,85,67,53.7,671.2,6.4,,0
171,92,68,45.2,650.0,10.2,,0
172,98,67,41.5,679.6,5.4,,0
173,98,73,56.8,656.2,8.4,,0.05
174,87,71,62.6,651.0,6.1,,0.09
175,94,70,60.4,654.1,5.6,,0
176,97,72,50.0,648.1,8.1,,0
177,98,72,52.5,651.8,6.4,,0
178,99,74,55.2,646.5,9.1,,0.02
179,92,68,62.5,660.7,11.3,,1.85
180,90,68,61.5,637.1,5.4,,0.07
181,90,67,60.6,649.1,7.4,,0.16
182,92,69,57.0,638.4,8.2,,0
183,93,75,60.3,629.3,7.5,,0
184,94,75,61.8,648.1,8.9,,0
185,91,70,61.7,655.3,5.1,,0.08
186,92,73,60.1,655.4,6.7,,0
187,95,74,57.4,640.1,6.7,,0
188,100,78,53.6,654.9,10.4,,0
189,102,77,52.7,632.3,7.5,,0

Page 3

Revised August 2012 Page 263



Year29.csv
190,103,81,52.8,617.8,8.3,,0
191,102,77,43.0,609.0,7.6,,0
192,100,76,43.7,605.6,7.9,,0
193,99,75,47.5,617.4,4.8,,0
194,102,76,49.3,633.3,4,,0
195,105,79,45.6,619.2,7.9,,0
196,105,80,48.3,584.8,7.9,,0
197,100,80,54.1,597.7,10.1,,0.02
198,96,72,52.6,604.1,6.3,,0
199,99,74,50.3,624.8,8.2,,0
200,100,75,48.6,616.1,8,,0
201,102,74,46.2,594.7,8.9,,0
202,98,72,51.2,594.9,6.9,,0.12
203,92,68,62.1,605.5,8.7,,0.23
204,92,72,60.8,617.7,6.3,,0
205,97,73,57.3,583.8,5.3,,0
206,101,75,51.7,591.1,4.2,,0
207,103,76,50.8,568.7,6.1,,0.01
208,100,78,55.3,576.6,5.3,,0
209,102,77,55.3,576.9,6.3,,0.03
210,102,74,53.9,569.0,10.8,,0
211,98,77,51.5,579.0,9.6,,0
212,95,70,55.9,587.6,7.1,,0
213,97,75,57.1,560.2,8.4,,0.01
214,96,70,56.1,580.3,7.3,,0
215,97,71,58.5,591.4,5.9,,0
216,102,74,56.0,581.3,6.5,,0
217,98,72,55.7,567.4,6.8,,0
218,99,73,56.1,579.1,6.8,,0
219,99,68,52.2,533.1,6.7,,0
220,97,76,46.7,558.3,8.7,,0
221,98,76,49.8,565.6,9,,0
222,98,73,53.8,545.5,5.5,,0.21
223,97,73,54.5,554.5,7.3,,0
224,94,73,58.1,556.9,6.5,,0
225,95,72,57.7,549.6,7.6,,0.03
226,92,66,59.0,541.8,8.3,,0.32
227,97,74,50.6,547.8,7.2,,0
228,99,75,46.3,568.3,5.6,,0
229,102,76,47.4,564.2,5.8,,0
230,101,75,49.7,565.6,8.7,,0
231,99,76,47.1,560.8,8.1,,0
232,101,76,47.6,553.9,7.6,,0
233,95,74,56.6,549.4,9,,0
234,93,72,56.5,554.4,5.6,,0
235,96,70,54.7,536.2,5,,0
236,87,71,58.3,524.1,7.7,,0.02
237,86,72,55.7,555.3,9.1,,0
238,93,68,52.9,554.3,5.7,,0
239,95,69,51.2,550.5,7.2,,0
240,95,69,44.8,510.6,7.3,,0
241,94,66,45.7,517.7,5.9,,0
242,93,72,42.7,542.8,5.7,,0
243,91,69,44.2,547.6,8,,0
244,93,69,45.2,542.4,5.9,,0
245,93,68,49.5,535.7,4.1,,0
246,93,74,49.9,526.0,5.7,,0
247,90,71,51.8,504.5,7.5,,0
248,89,66,50.1,505.0,6.9,,0
249,91,68,51.3,540.5,6.3,,0.04
250,91,68,55.8,541.1,5.8,,0
251,90,64,54.7,531.3,6.5,,0.26
252,92,67,54.5,521.1,5.7,,0
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253,88,64,57.6,488.5,9.7,,0.29
254,84,64,58.7,492.8,5.4,,0
255,87,65,52.9,501.4,6.5,,0
256,84,63,53.0,483.6,3.9,,0
257,90,65,50.4,483.2,4.6,,0
258,93,70,46.5,493.7,6.8,,0
259,88,65,52.8,512.0,8.4,,0.26
260,77,62,58.8,483.0,13.1,,0.8
261,79,61,56.5,477.6,7.1,,0.47
262,83,61,56.2,481.5,5.6,,0.38
263,86,62,51.5,481.6,7.8,,0
264,91,65,47.2,467.7,7.8,,0
265,73,55,36.4,457.6,10.5,,0
266,73,55,35.3,466.0,8.5,,0
267,77,58,46.6,466.0,6,,0
268,85,61,49.0,500.7,3.2,,0
269,89,61,43.3,489.7,2.9,,0
270,92,59,37.4,504.5,4.6,,0
271,86,59,39.0,470.5,7.6,,0
272,91,61,50.5,457.3,4.7,,0
273,94,68,47.7,440.2,12.9,,0
274,87,64,32.5,420.5,9.9,,0
275,85,57,28.3,433.9,6,,0
276,75,59,45.3,442.1,10,,0.02
277,80,55,60.5,458.7,6.9,,0.07
278,82,64,56.8,438.9,13.4,,0
279,82,62,49.5,433.9,3.1,,0
280,87,61,48.6,404.0,7.2,,0
281,78,64,35.4,410.0,15.2,,0
282,77,54,24.5,428.6,8.2,,0
283,81,49,31.2,420.3,3.5,,0
284,82,57,42.4,447.4,10.4,,0
285,79,56,50.3,423.3,10.3,,0
286,83,60,57.4,426.9,8.4,,0
287,86,63,47.6,432.5,9.3,,0
288,86,59,38.3,419.5,4.3,,0
289,87,58,38.8,389.3,8.2,,0
290,79,56,40.3,396.9,9.4,,0
291,82,56,45.1,404.8,3.8,,0
292,86,60,48.3,405.8,8.7,,0
293,84,57,49.8,367.4,11.1,,0.04
294,71,53,38.3,374.8,7.7,,0
295,73,47,39.8,357.6,5.2,,0
296,74,50,33.9,366.0,5.8,,0
297,79,47,24.6,382.0,10.4,,0
298,78,56,27.5,374.7,10.1,,0
299,61,44,34.5,364.7,7,,0
300,78,39,29.7,344.6,12.8,,0
301,65,36,32.5,367.8,11.3,,0.07
302,53,35,21.4,372.9,12.8,,0.01
303,59,38,14.0,368.5,9.8,,0
304,65,33,23.2,364.2,2.3,,0
305,73,40,26.9,344.1,3.3,,0
306,78,38,29.2,346.7,2.5,,0
307,77,45,28.4,341.4,3.5,,0
308,79,45,28.9,351.6,4.6,,0
309,79,50,30.9,352.7,4.4,,0
310,79,42,28.3,348.5,2.3,,0
311,74,48,28.0,340.1,5.5,,0
312,77,43,32.9,337.9,2.9,,0
313,79,44,30.5,354.8,3.2,,0
314,76,50,42.6,331.2,5.3,,0
315,73,46,41.5,320.5,4.5,,0
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316,77,50,37.9,308.4,5.9,,0
317,73,57,39.2,299.7,11.6,,0
318,68,51,39.7,320.4,9.3,,0
319,65,44,24.4,309.7,13.2,,0
320,57,33,11.4,306.4,7.9,,0
321,62,29,11.0,321.1,4.6,,0
322,68,34,15.8,316.1,6.9,,0
323,70,39,21.7,323.2,4,,0
324,65,37,20.5,316.4,2.9,,0
325,68,34,21.8,328.6,4.7,,0
326,69,39,19.4,302.4,6.3,,0
327,71,40,17.7,273.8,8.3,,0
328,59,37,12.8,320.8,6.4,,0
329,62,34,8.1,297.4,8.1,,0
330,63,37,10.8,284.7,6.8,,0
331,66,41,22.4,301.0,5.3,,0
332,67,40,38.1,280.2,4.6,,0.01
333,54,40,41.9,289.5,11.3,,0.27
334,41,33,33.4,296.6,9.8,,0.68
335,50,32,33.0,292.1,7.6,,0.33
336,50,29,32.3,291.3,4.6,,0
337,39,28,28.6,291.3,8.5,,0.07
338,38,23,22.2,287.7,5.8,,0
339,46,21,26.3,273.9,3.9,,0
340,59,36,26.0,280.3,10,,0
341,62,32,27.4,280.9,6.6,,0
342,61,39,32.6,276.2,19,,0
343,59,35,27.7,289.8,6.8,,0
344,59,34,28.3,262.9,5.2,,0
345,62,33,30.6,254.5,5.4,,0
346,62,35,30.6,261.4,7.1,,0
347,64,36,29.0,266.4,7.8,,0
348,64,39,30.8,299.5,6.6,,0
349,58,39,27.9,268.6,12.1,,0
350,60,36,28.9,266.1,5.5,,0
351,63,32,31.1,287.1,3.3,,0
352,62,33,23.7,266.4,5.6,,0
353,58,39,25.9,272.4,5.6,,0
354,60,30,25.9,263.2,3.7,,0
355,63,35,28.7,254.3,5.2,,0
356,62,48,28.5,251.4,11.7,,0
357,51,38,31.0,252.8,13,,0.15
358,51,30,26.3,244.6,6.2,,0
359,51,24,20.3,229.4,4.9,,0
360,49,27,12.9,250.1,5.6,,0
361,50,24,14.5,266.9,5.4,,0
362,51,30,19.2,252.6,9.8,,0
363,40,33,31.9,263.6,5.8,,0.29
364,54,32,30.2,266.0,10.3,,0
365,52,33,22.5,289.4,11.9,,0
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1,52,25,22.7,253.9,1.1,,0
2,56,26,21.5,249.2,2.5,,0
3,57,33,23.7,271.5,4.2,,0
4,55,29,25.5,259.2,5.5,,0
5,57,28,26.4,252.9,3.3,,0
6,62,28,25.1,260.4,3.2,,0
7,44,30,17.2,276.6,9.5,,0
8,39,25,10.0,275.3,6.4,,0
9,47,18,17.6,297.2,1.6,,0
10,56,23,17.9,292.7,6.9,,0
11,56,34,16.1,272.4,6.3,,0
12,59,28,15.2,292.9,3,,0
13,57,25,15.9,295.3,2.9,,0
14,57,30,21.8,287.3,5.8,,0
15,59,33,23.4,288.7,4.9,,0
16,60,28,22.5,283.1,4.3,,0
17,62,32,20.0,251.1,7.3,,0
18,63,43,24.3,285.7,8.3,,0
19,65,42,22.9,298.4,11.5,,0
20,58,41,25.9,286.9,15,,0.01
21,66,42,30.6,287.7,13.2,,0
22,59,42,36.6,316.7,12.8,,0.18
23,49,39,28.9,307.1,24.1,,0.17
24,50,35,20.8,325.8,14.8,,0
25,52,28,19.6,325.4,2.6,,0
26,56,29,22.1,330.4,2.7,,0
27,59,34,27.5,318.6,8,,0.08
28,48,30,37.8,324.8,11.8,,0.22
29,47,30,28.4,318.6,6.2,,0
30,54,29,30.5,326.3,3.9,,0
31,59,38,34.2,311.1,3.8,,0
32,63,40,34.9,305.1,4.6,,0
33,64,40,32.7,321.6,9.1,,0
34,46,43,40.1,339.8,9.2,,0.78
35,56,42,36.2,309.6,8.1,,0.03
36,61,43,32.6,343.2,7.8,,0
37,64,39,30.5,346.8,5.9,,0
38,65,39,28.3,365.8,11.2,,0
39,55,39,22.1,320.8,10,,0
40,56,32,29.5,353.0,5.8,,0
41,58,35,32.7,365.9,5.5,,0.41
42,56,41,32.7,383.6,10.1,,0.1
43,58,34,25.7,375.5,5.9,,0
44,62,36,25.9,358.8,3,,0
45,62,36,25.4,353.6,7.9,,0
46,52,31,20.5,353.8,5,,0
47,58,35,20.4,376.3,5,,0
48,63,31,23.1,394.2,1.9,,0
49,70,39,25.5,362.7,5.3,,0
50,67,45,22.4,379.4,11,,0
51,67,42,25.5,382.5,16.1,,0
52,62,43,29.0,400.1,11.6,,0
53,59,44,32.1,417.2,13.9,,0.06
54,47,29,19.0,407.5,10.5,,0.01
55,56,30,17.0,387.8,7.7,,0
56,65,41,22.2,373.7,15.3,,0
57,59,39,20.0,396.6,7.3,,0
58,65,39,22.7,399.9,4.9,,0
59,60,44,30.5,381.7,15.3,,0.04
60,59,41,32.2,423.1,10.5,,0
61,61,37,28.0,401.0,2.2,,0
62,70,38,26.5,423.8,4.6,,0
63,74,42,24.6,449.5,8.3,,0
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64,70,47,20.8,445.5,8.3,,0
65,73,40,26.1,453.4,8,,0
66,75,52,37.4,463.3,8.2,,0
67,59,45,29.3,474.2,20.3,,0.01
68,66,42,24.1,491.1,22.7,,0
69,58,40,17.0,459.2,19,,0
70,59,39,20.2,456.3,16.2,,0
71,66,36,15.5,475.5,4.6,,0
72,76,39,10.6,471.7,6.3,,0
73,72,47,21.3,440.1,11.8,,0
74,56,37,32.0,478.9,9.1,,0.01
75,64,32,29.3,489.2,4.9,,0
76,70,40,25.9,450.5,3,,0
77,78,37,19.5,486.7,7.3,,0
78,73,51,21.6,488.3,15,,0
79,58,37,19.2,491.1,9.7,,0
80,64,30,10.0,511.5,3,,0
81,75,36,8.8,516.2,5,,0
82,75,53,23.7,522.8,12.8,,0
83,66,47,25.7,546.5,12.2,,0
84,70,37,19.8,491.9,5.3,,0
85,81,47,9.1,478.3,21.4,,0
86,67,48,16.1,510.1,17.2,,0
87,66,38,18.8,519.4,3.5,,0
88,75,35,11.2,518.9,4.6,,0
89,86,44,9.4,560.4,14,,0
90,86,61,11.8,577.4,16.9,,0
91,81,53,16.9,544.7,20,,0
92,65,48,12.2,555.2,12.2,,0
93,77,45,15.7,572.1,8.8,,0
94,83,56,18.9,547.0,8.9,,0
95,87,58,16.7,549.1,16,,0
96,78,58,20.4,528.8,17.7,,0
97,66,45,�0.4,550.6,10.9,,0
98,73,43,11.5,580.4,4.9,,0
99,83,50,12.9,604.4,8.1,,0
100,83,53,16.0,599.0,10,,0
101,85,50,20.5,602.3,5.1,,0
102,85,54,44.9,598.8,7.3,,0.08
103,85,57,33.8,581.3,7.6,,0
104,84,57,44.6,582.2,6.4,,0
105,83,53,45.0,609.0,5.4,,0
106,80,54,46.7,591.3,9.8,,0
107,69,54,45.1,556.5,8.5,,0.03
108,75,51,43.1,609.6,3.6,,0
109,73,52,43.6,626.9,7.4,,0
110,80,47,42.2,640.9,5.3,,0
111,86,60,38.9,598.0,11.4,,0
112,68,49,35.7,591.3,18.2,,0.01
113,61,46,28.0,589.3,20.2,,0
114,74,48,29.2,634.8,19,,0
115,81,49,20.0,610.2,8,,0
116,85,51,19.6,604.9,6.3,,0
117,78,51,36.0,591.5,6.4,,0
118,88,54,26.8,612.1,15.1,,0
119,84,57,26.4,612.8,29.3,,0
120,63,49,14.8,628.7,18.7,,0.01
121,67,48,12.6,632.5,13.3,,0
122,73,49,21.3,628.1,19.9,,0.01
123,75,45,25.8,630.6,8.1,,0
124,89,50,16.0,647.8,7.9,,0
125,94,51,13.1,651.9,11.7,,0
126,95,69,10.8,650.7,17.4,,0
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127,91,62,14.7,653.4,8,,0
128,79,58,38.3,674.8,9.4,,0
129,92,53,27.3,678.6,11,,0
130,88,70,17.0,664.9,17,,0
131,92,59,11.4,676.4,16.3,,0
132,78,56,13.3,683.2,11.6,,0
133,85,47,15.8,679.4,3.6,,0
134,88,61,32.6,665.0,10.3,,0
135,86,55,35.8,669.7,6.1,,0
136,88,59,31.6,647.7,3.3,,0
137,93,57,27.6,641.4,4.2,,0
138,92,56,31.4,644.4,11.2,,0
139,88,67,27.1,630.9,15,,0
140,92,57,21.8,664.4,5,,0
141,98,59,24.8,675.2,9.1,,0
142,94,66,20.0,648.3,12.7,,0
143,94,71,22.2,655.0,13.2,,0
144,83,64,24.1,641.0,12,,0
145,89,54,21.7,653.4,5.7,,0
146,95,62,48.5,644.9,8.8,,0
147,95,70,49.2,652.4,9,,0
148,95,69,42.2,660.1,6.8,,0
149,97,69,40.0,683.2,8.4,,0
150,96,65,34.6,669.8,6.9,,0
151,98,64,38.5,666.2,6.2,,0
152,93,74,33.1,689.0,11.8,,0
153,92,71,25.0,667.7,10.9,,0
154,97,63,25.7,691.7,7,,0
155,101,73,28.1,692.8,6.9,,0
156,106,74,32.8,662.5,8.1,,0
157,110,72,42.6,675.0,12.2,,0
158,97,73,50.3,668.6,10.1,,0
159,103,69,39.5,692.7,9.6,,0
160,104,79,33.5,680.7,6.1,,0
161,98,78,31.4,668.4,12.6,,0
162,97,76,35.6,697.3,13.8,,0
163,98,69,28.0,678.2,14.2,,0
164,90,72,29.8,706.0,11.4,,0
165,93,63,24.8,679.4,7.8,,0
166,98,62,28.4,679.9,6.6,,0
167,101,74,42.3,700.4,9,,0
168,101,69,31.3,673.1,5.3,,0
169,103,68,34.6,674.2,6.7,,0
170,102,76,46.8,671.2,6.1,,0
171,103,75,37.6,650.0,4.6,,0
172,103,76,43.5,679.6,8.3,,0
173,101,80,48.8,656.2,10.3,,0
174,103,77,50.5,651.0,8.9,,0.1
175,97,72,53.3,654.1,10,,0
176,99,73,49.9,648.1,6.4,,0
177,96,73,49.3,651.8,7,,0
178,100,71,50.5,646.5,8.2,,0.06
179,97,66,53.0,660.7,10.6,,0.92
180,88,66,57.1,637.1,9.9,,0
181,88,69,58.8,649.1,9,,0
182,90,70,60.2,638.4,10.3,,0
183,88,71,62.3,629.3,9.3,,0
184,97,71,61.6,648.1,5.5,,0
185,97,71,42.1,655.3,11.5,,0
186,98,74,35.4,655.4,4.6,,0
187,97,73,52.5,640.1,9.7,,0.13
188,93,70,55.3,654.9,10.2,,0
189,90,71,57.3,632.3,11.2,,0
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190,88,70,60.3,617.8,8,,0
191,87,72,64.5,609.0,5.3,,0.31
192,90,68,66.0,605.6,8.1,,0.44
193,94,67,62.5,617.4,5,,0.14
194,102,75,54.6,633.3,4.3,,0
195,99,80,54.6,619.2,9.1,,0
196,100,81,57.5,584.8,6.3,,0
197,93,73,61.0,597.7,6.9,,0.02
198,98,74,55.4,604.1,5.6,,0
199,100,75,51.3,624.8,4.5,,0
200,102,75,52.8,616.1,5.7,,0
201,100,75,56.3,594.7,7.4,,0
202,98,75,61.5,594.9,7.1,,0.03
203,94,71,61.4,605.5,7.3,,0
204,94,72,60.7,617.7,8.4,,0
205,88,72,62.1,583.8,7.9,,0
206,86,71,63.0,591.1,8.2,,0
207,87,71,59.6,568.7,7.6,,0
208,93,73,57.2,576.6,5.8,,0
209,94,71,60.8,576.9,5,,0
210,92,70,60.8,569.0,7.8,,0
211,92,69,62.3,579.0,7.3,,0
212,90,73,63.2,587.6,8.7,,0
213,92,71,58.9,560.2,9,,0
214,98,71,53.2,580.3,5.7,,0
215,100,71,50.9,591.4,4.7,,0
216,103,73,48.9,581.3,6.4,,0
217,98,77,50.7,567.4,8.8,,0
218,99,75,51.2,579.1,7.8,,0
219,99,75,52.7,533.1,6.6,,0
220,96,74,55.7,558.3,9.8,,0
221,96,70,53.0,565.6,6.2,,0
222,100,73,52.6,545.5,4.9,,0
223,100,76,55.8,554.5,4.5,,0
224,100,77,56.7,556.9,4.8,,0
225,102,77,57.4,549.6,5.8,,0.07
226,101,74,55.1,541.8,6.1,,0
227,99,76,58.8,547.8,8,,0
228,95,73,60.3,568.3,9.2,,0.04
229,97,70,58.5,564.2,4.6,,0
230,101,75,57.0,565.6,8.2,,0
231,97,75,60.1,560.8,5.3,,0
232,101,77,56.8,553.9,7.7,,0.01
233,98,73,59.1,549.4,7.2,,0.03
234,98,71,60.4,554.4,3.9,,0
235,101,75,56.0,536.2,4.6,,0.01
236,86,71,59.3,524.1,13.8,,0.01
237,85,66,45.1,555.3,8.5,,0
238,89,63,42.9,554.3,6.9,,0
239,93,68,53.0,550.5,6,,0
240,91,73,59.0,510.6,6.3,,0
241,94,67,59.1,517.7,5,,0.14
242,90,66,62.0,542.8,6.2,,0
243,93,70,60.3,547.6,7.8,,0
244,97,71,55.7,542.4,4.7,,0
245,100,71,50.9,535.7,5,,0
246,82,70,51.5,526.0,11.8,,0
247,89,63,48.4,504.5,4.9,,0
248,95,65,47.7,505.0,6.4,,0
249,97,68,47.0,540.5,4.6,,0
250,93,68,51.2,541.1,7.3,,0
251,92,68,57.7,531.3,5.6,,0.19
252,91,69,56.3,521.1,10,,0
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253,90,74,42.8,488.5,12.2,,0
254,93,61,28.9,492.8,6.5,,0
255,94,61,45.4,501.4,6.8,,0.01
256,92,69,59.5,483.6,8.1,,0
257,91,68,57.8,483.2,3.7,,0
258,96,73,57.2,493.7,5.9,,0.03
259,95,66,58.8,512.0,6.1,,0.07
260,87,62,58.7,483.0,7.1,,0
261,91,66,57.0,477.6,6.6,,0
262,87,68,57.0,481.5,11.3,,0
263,89,70,58.6,481.6,8.3,,0
264,93,71,59.4,467.7,5.8,,0.02
265,84,71,64.2,457.6,7.8,,0.2
266,82,67,64.8,466.0,3.5,,1.09
267,90,68,60.3,466.0,8.1,,0.01
268,89,69,60.5,500.7,7.8,,0
269,82,67,54.6,489.7,8.8,,0
270,81,61,50.3,504.5,1.7,,0
271,90,59,47.8,470.5,4.7,,0
272,95,61,44.4,457.3,2.7,,0
273,90,63,46.4,440.2,8.4,,0
274,90,61,43.0,420.5,2.8,,0
275,91,59,43.5,433.9,6.5,,0
276,82,64,50.0,442.1,8.3,,0
277,82,61,52.3,458.7,5.8,,0.16
278,80,62,52.0,438.9,6.9,,0
279,87,63,46.1,433.9,6.8,,0
280,85,59,42.0,404.0,5.2,,0
281,87,59,38.0,410.0,3.4,,0
282,85,55,29.3,428.6,5.3,,0
283,81,55,30.0,420.3,6.5,,0
284,83,50,29.5,447.4,5.3,,0
285,84,53,31.0,423.3,4.5,,0
286,82,60,40.7,426.9,9.8,,0
287,81,54,38.3,432.5,3.8,,0
288,82,54,36.2,419.5,3.4,,0.01
289,82,58,41.5,389.3,5.5,,0
290,85,61,40.4,396.9,4.5,,0
291,82,59,34.7,404.8,5.3,,0
292,81,52,36.3,405.8,3.4,,0
293,83,60,49.3,367.4,7.2,,0.01
294,75,55,41.5,374.8,8.4,,0
295,69,49,36.3,357.6,9.7,,0
296,72,52,34.9,366.0,13.5,,0
297,75,52,34.5,382.0,12.2,,0
298,79,59,36.4,374.7,16.6,,0
299,79,49,37.8,364.7,9.2,,0
300,76,57,36.6,344.6,9.5,,0
301,74,49,21.5,367.8,10.4,,0
302,80,47,31.5,372.9,2.9,,0
303,86,49,36.0,368.5,8.1,,0
304,78,53,26.1,364.2,7.7,,0
305,78,47,34.5,344.1,6.8,,0
306,72,46,34.8,346.7,7.0,,0
307,77,46,35.1,341.4,7.4,,0
308,68,47,34.5,351.6,7.2,,0
309,72,45,32.3,352.7,7.2,,0
310,74,38,31.4,348.5,6.8,,0
311,79,45,32.9,340.1,6.5,,0
312,78,41,33.5,337.9,6.6,,0
313,70,55,32.4,354.8,8.1,,0
314,67,41,32.8,331.2,7.4,,0
315,70,43,33.9,320.5,7.1,,0
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316,62,40,34.2,308.4,7.1,,0
317,62,31,33.0,299.7,7.3,,0
318,66,32,32.7,320.4,8.1,,0
319,65,50,28.9,309.7,8.2,,0
320,67,35,29.4,306.4,6.4,,0
321,67,46,29.2,321.1,6.8,,0
322,67,35,29.8,316.1,7.2,,0
323,72,38,27.6,323.2,7.0,,0
324,70,41,27.2,316.4,6.7,,0
325,73,43,27.9,328.6,6.9,,0
326,69,42,27.3,302.4,7.4,,0
327,66,32,25.3,273.8,7.7,,0
328,68,48,26.3,320.8,6.7,,0
329,60,37,28.1,297.4,7.2,,0
330,53,23,25.8,284.7,9.0,,0
331,59,23,23.7,301.0,7.8,,0
332,67,32,23.2,280.2,7.9,,0
333,49,37,22.9,289.5,8.2,,0
334,50,22,23.9,296.6,7.3,,0
335,57,20,4.9,292.1,4.3,,0
336,65,28,6.8,291.3,2.5,,0
337,69,27,4.9,291.3,4,,0
338,69,35,13.0,287.7,5.2,,0
339,66,37,23.0,273.9,2.1,,0
340,63,33,20.5,280.3,3.5,,0
341,68,35,19.2,280.9,8,,0
342,63,30,15.1,276.2,3.1,,0
343,67,26,12.1,289.8,3.3,,0
344,73,39,20.4,262.9,14.6,,0
345,71,47,26.6,254.5,9.3,,0
346,60,39,15.0,261.4,3.6,,0
347,66,30,17.8,266.4,1.5,,0
348,71,32,19.3,299.5,6.2,,0
349,73,51,24.0,268.6,11.9,,0
350,67,44,27.9,266.1,6.4,,0
351,61,48,33.4,287.1,9.6,,0
352,64,38,32.5,266.4,13.7,,0
353,69,46,36.6,272.4,8.8,,0
354,69,48,33.2,263.2,8.8,,0
355,72,48,31.6,254.3,7.4,,0
356,71,40,27.7,251.4,2.3,,0
357,67,38,27.7,252.8,9.2,,0
358,60,35,28.0,244.6,4.2,,0
359,58,37,23.2,229.4,4.7,,0
360,59,27,19.3,250.1,2.4,,0
361,60,32,21.5,266.9,3.5,,0
362,63,44,24.5,252.6,6.5,,0
363,62,42,24.4,263.6,18.1,,0
364,62,33,28.5,266.0,20.8,,0.16
365,36,30,16.2,289.4,14.4,,0
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Appendix 3N – Attachment 2 
Soil Sampling Results 
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Appendix 3N – Attachment 3 
Closure Cost Estimates 



Table 1 - Closure Cost Estimate, McCombs Landfill - Vegetative Cover 

Description Unit Quantity Total

Mobilization (5% or maximum $473200) % 5                    473,200$                             
473,200$                             

Dust Control LS 1                    23,660$                               
Erosion and Sediment Control LS 1                    11,830$                               

35,490$                               

Vegetation AC 152                221,616$                             
Top Soil (6") CY 122,613         595,901$                             
Erosion Layer (12") CY 245,227         1,191,802$                          
40 mil LLDPE Geomembrane SF 6,621,120      2,815,631$                          
Infiltration Layer (offsite 1x10-5 cm/sec, 18") CY 367,840         9,832,363$                          
Site Preparation AC 152                138,510$                             
Unlined:
Vegetation AC 71                  103,226$                             
Top Soil (6") CY 57,112           277,564$                             
Infiltration Layer (offsite 1x10-5 cm/sec, 18") CY 171,336         4,579,811$                          
Site Preparation AC 71                  64,517$                               

19,820,941$                        

Stormwater Management Improvements LS 1                    828,100$                             
828,100$                             

Gas Control Wells EA 115                1,047,938$                          
Gas Header Piping LF 4,450             86,508$                               
Gas Lateral Piping LF 35,000           -$                                    
Flare Station Modifications LS 1                    60,750$                               
Condensate Sumps EA 5                    45,563$                               

1,240,758$                          

No additional monitoring systems at closure -$                                    
-$                                    

No additional site security costs at closure -$                                    
-$                                    

22,398,489$                        
8% 1,791,879$                          
4% 895,940$                             
10% 2,239,849$                          

27,326,157$                        

122,649$                             

Acre AC
Cubic Yard CY
Each EA
Linear Foot LF
Lump Sum LS
Square Feet SF
Square Yard SY
Tons TN

Expansion Area 176
Filled Area 20
Total Crown Acreage 80
Total Sideslope Acreage 122.3
Total Acreage Lined 152
Total Acreage Unlined 70.8
Total Acreage 222.8

Subtotal TESC

0.43$               

1,458.00$        

911.25$           

Unit Cost

N/A
1 - Mobilization

Lined:

Subtotal Mobilization
2 - TESC

3 - Final Cover

23,660.00$      
11,830.00$      

4.86$               

6 - Environmental Monitoring Systems

Subtotal Stormwater Management

4.86$               

4 - Stormwater Management
828,100.00$    

5 - Landfill Gas Control

Subtotal Landfill Gas Control

19.44$             

60,750.00$      

1,458.00$        
4.86$               

26.73$             

-$                 

Subtotal Final Cover

Total Closure Costs per Acre

26.73$             

Total Closure Costs

Subtotal Site Security

Subtotal
8 - Engineering and Surveying

10 - Contingency
9 - Construction Management

7 - Site Security
Subtotal Environmental Monitoring Systems

911.25$           

9,112.50$        

9,112.50$        
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Table 2 - Closure Cost Estimate, McCombs Landfill - Rock Side Slope Cover (Veg Crown)

Description Unit Quantity Total

Mobilization (5% or maximum $473200) % 5                    473,200$        
473,200$        

Dust Control LS 1                    17,745$          
TESC LS 1                    8,873$             

26,618$          

Lined Sideslopes:
Rock Armoring (4") TN 121,675        2,956,700$     
Erosion Layer (12") CY 197,311        958,930$        
40 mil LLDPE Geomembrane SF 5,327,388     2,265,472$     
Infiltration Layer (offsite 1x10-5 cm/sec, 18") CY 295,966        7,911,171$     
Buffer Layer (6" sand) CY 98,655          239,732$        
Site Preparation AC 122                111,446$        
Lined Crown:
Vegetation AC 80                  116,640$        
Top Soil (6") CY 64,533          313,632$        
Erosion Layer (12") CY 129,067        627,264$        
40 mil LLDPE Geomembrane SF 3,484,800     1,481,911$     
Infiltration Layer (offsite 1x10-5 cm/sec, 18") CY 193,600        5,174,928$     
Site Preparation AC 80                  72,900$          
Unlined:
Vegetation AC 71                  103,226$        
Top Soil (6") CY 57,112          277,564$        
Infiltration Layer (offsite 1x10-5 cm/sec, 18") CY 171,336        4,579,811$     
Site Preparation AC 71                  64,517$          

27,255,845$   

Stormwater Management Improvements LS 1                    828,100$        
828,100$        

Gas Control Wells EA 115                1,047,938$     
Gas Header Piping LF 4,450            86,508$          
Gas Lateral Piping LF 35,000          -$                
Flare Station Modifications LS 1                    60,750$          
Condensate Sumps EA 5                    45,563$          

1,240,758$     

No additional monitoring systems at closure EA -$                
-$                

No additional site security costs at closure -$                
-$                

29,824,521$   
8% 2,385,962$     
4% 1,192,981$     
10% 2,982,452$     

36,385,915$   

163,312$        

Acre AC
Cubic Yard CY
Each EA
Linear Foot LF
Lump Sum LS
Square Feet SF
Square Yard SY
Tons TN

Expansion Area 176
Filled Area 20
Total Crown Acreage 80
Total Sideslope Acreage 122.3
Total Acreage Lined 152
Total Acreage Unlined 70.8
Total Acreage 222.8

1,458.00$        
4.86$               

26.73$             
911.25$           

-$                 
19.44$             

828,100.00$    

9 - Construction Management

Subtotal Landfill Gas Control

60,750.00$      
9,112.50$        

Total Closure Costs per Acre

7 - Site Security
Subtotal Environmental Monitoring Systems

Total Closure Costs

Subtotal Site Security

Subtotal
8 - Engineering and Surveying

10 - Contingency

Unit Cost

N/A
1 - Mobilization

6 - Environmental Monitoring Systems

Subtotal Stormwater Management
5 - Landfill Gas Control

9,112.50$        

24.30$             

4 - Stormwater Management

911.25$           

Subtotal Mobilization

Subtotal TESC

Subtotal Final Cover

0.43$               

2 - TESC

3 - Final Cover

0.43$               
26.73$             

911.25$           

17,745.00$      
8,872.50$        

1,458.00$        

26.73$             

4.86$               

2.43$               

4.86$               

4.86$               
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Table 3 - Closure Cost Estimate, McCombs Landfill - ET Cover

Description Unit Quantity Total

Mobilization (5% or maximum $473200) % 5                   473,200$                           
473,200$                           

Dust Control LS 1                   23,660$                             
Erosion and Sediment Control LS 1                   11,830$                             

35,490$                             

Rock Armoring (4") TN 221,661        5,386,368$                        
Erosion Layer, 18" (offsite Alt CAP) CY 539,176        7,861,186$                        
Support Layer, 6" (offsite Alt CAP) CY 179,725        2,620,395$                        
Site Preparation AC 223               203,027$                           

16,070,976$                      

Stormwater Management Improvements LS 1                   828,100$                           
828,100$                           

Gas Control Wells (0.8 wells per acre) EA 115               1,047,938$                        
Gas Header Piping LF 4,450            86,508$                             
Gas Lateral Piping LF 35,000          -$                                   
Flare Station Modifications LS 1                   60,750$                             
Condensate Sumps EA 5                   45,563$                             

1,240,758$                        

No additional monitoring systems at closure -$                                   
-$                                   

No additional site security costs at closure -$                                   
-$                                   

18,648,524$                      
8% 1,491,882$                        
4% 745,941$                           

10% 1,864,852$                        

22,751,199$                      

102,115$                           

Acre AC
Cubic Yard CY
Each EA
Linear Foot LF
Lump Sum LS
Square Feet SF
Square Yard SY
Tons TN

Expansion Area 176
Filled Area 20
Total Crown Acreage 80
Total Sideslope Acreage 122.3
Total Lined Acreage 202.3
Total Unlined Acreage 20.5
Total Acreage 222.8

Unit Cost
1 - Mobilization

N/A
Subtotal Mobilization

2 - TESC
23,660.00$      

911.25$          
Subtotal Final Cover

4 - Stormwater Management
828,100.00$    

11,830.00$      
Subtotal TESC

3 - Final Cover
24.30$            
14.58$            
14.58$            

Subtotal Stormwater Management
5 - Landfill Gas Control

9,112.50$        
19.44$            

60,750.00$      
-$                

9,112.50$        
Subtotal Landfill Gas Control

6 - Environmental Monitoring Systems

Subtotal Environmental Monitoring Systems
7 - Site Security

Total Closure Costs

Total Closure Costs per Acre

Subtotal Site Security

Subtotal
8 - Engineering and Surveying
9 - Construction Management
10 - Contingency
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FINANCIAL SERVICES DEPARTMENT 
2 Civic Center Plaza, 7th Floor, City Hall – El Paso, Texas 79901 

(915) 541-4011 

March 27, 2012 

Mark R. Vickery, P.G. 
Executive Director 
Texas Commission on Environmental Quality 
PO Box 13087 
Austin, TX  78711-3087 

I am the chief financial officer of the City of El Paso, Texas with offices at #2 Civic 
Center Plaza, El Paso, TX  79901.  This letter is in support of the local government’s 
use of the financial test to demonstrate financial assurance, as specified in 30 Texas 
Administrative Code (TAC) Chapter 37 (relating to Financial Assurance). 

1. This local government is the owner or operator of the following facilities for 
which financial assurance for closure, post closure, or corrective action is 
demonstrated through the financial test specified in 30 TAC section 37.271 
(relating to Local Government Financial Test).  The current cost estimates 
covered by the test are shown for each facility: 

Permit Number Closure Post-Closure Total

MSW 1482 14,961,270$  14,824,710$  29,785,980$

MSW 729A 42,927,074$  5,585,299$    48,512,373$

MSW 728 39,828$         289,560$       329,388$       

MSW 2284 9,851,367$    3,173,197$    13,024,564$

2. This local government guarantees, through the guarantee specified in 30 TAC 
section 37.281 (relating to Local Government Guarantee), the following 
closures, post closure, or corrective action cost estimates of the following 
facilities owned or operated by the City of El Paso.  The current cost estimates 
so guaranteed are shown for each facility:  NONE

The fiscal year of this local government ends on August 31.  The figures for the 
following items marked with an asterisk are derived from this local government’s 
independently audited, year-end financial statements for the latest completed fiscal 
year, August 31, 2011. 
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CITY OF EL PASO 
Page 2 of 4

 1. Sum of current cost estimates 92,652,305$      

*2. Sum of cash and marketable securities 162,794,862$

*3. Total expenditures 577,561,622$

*4. Annual debt Service 84,575,952$      

 5. Environmental obligations assured by a financial test to demonstrate financial assurance

in the following amounts under commission regulations and the Code of Federal

Regulations (CFR) or state equivalent rules:

(a) Municipal Solid Waste under 30 TAC Chapter 330 91,652,305$      

and 40 CFR Part 258

(b) Hazardous waste treatment, storage and disposal facilities

under 30 TAC Chapter 335 and 40 CFR Parts 264 and 265 NONE

(c) Petroleum underground storage tanks under 30 TAC

Chapter 334 and 40 CFR Part 280 1,000,000

(d) Underground Injection Control System facilities under

30 TAC Chapter 331 and 40 CFR Part 144 NONE

(e) Polychlorinated biphenyl (PCB) commercial storage facilities

under 40 CFR Part 761 NONE

(f) Additional environmental obligations not shown above NONE

Total (a)-(f) 92,652,305$      

*6. Total Annual Revenue 625,429,832$

Indicate either "yes" or "no" to the following questions.

7. Is line 2 divided by line 3 greater than or equal to 0.05? yes

8. Is line 4 divided by line 3 less than or equal to 0.20? yes

9. Is line 5 divided by line 6 less than or equal to 0.43? yes

RATIO INDICATORS OF FINANCIAL STRENGTH
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CITY OF EL PASO 
Page 3 of 4

1. Sum of current cost estimates (total of all cost estimates

shown in the paragraphs above) 92,652,305$           

2. List the following information on all the outstanding, rated, unsecured

general obligation bonds issued to the local government:

Current bond rating of most recent issuance and name of rating service Fitch AA / S&P AA

Date of issuance of bond 11/1/2010

Date of maturity of bond 8/15/2025

3. Environmental obligations assured by a financial test to demonstrate financial assurance

in the following amounts under commission regulations and the Code of Federal

Regulations (CFR) or state equivalent rules:

(a) Municipal Solid Waste under 30 TAC Chapter 330

and 40 CFR Part 258 91,652,305$           

(b) Hazardous waste treatment, storage and disposal facilities

under 30 TAC Chapter 335 and 40 CFR Parts 264 and 265 NONE

(c) Petroleum underground storage tanks under 30 TAC

Chapter 334 and 40 CFR Part 280 1,000,000

(d) Underground Injection Control System facilities under

30 TAC Chapter 331 and 40 CFR Part 144 NONE

(e) PCB commercial storage facilities under 40 CFR Part 761 NONE

(f) Additional environmental obligations not shown above NONE

Total (a)-(f) 92,652,305$           

*4. Total Annual Revenue 625,429,832$         

5. Is line 3 divided by line 4 less than or equal to 0.43? yes

BOND RATING INDICATOR OF FINANCIAL STRENGTH

Indicate either "yes" or "no" to the following question.
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Appendix 3N – Attachment 4 
Largest Area Requiring Final Cover 





  

Appendix 3O 
Post-Closure Details 

  



Table 1 - Post-Closure Cost Estimate, McCombs Landfill with Vegetation

Description Unit Quantity Total

Visual Inspections/Reporting HR 96 5,832$           
5,832$           

Perimeter Fence & Gates LS 1             1,215$           
Access Roads LS 1             2,430$           
Vegetation LS 1             1,215$           
Illegal Dumping Control HR 192 11,664$         

16,524$         

Drainage Improvements/Repairs
Labor HR 144 8,518$           
Heavy Equipment HR 72 8,748$           

Erosion Control Maintenance AC 277 40,387$         
Vegetation LS 1 4,860$           

62,512$         

LFG System Maintenance LS 1             2,366$           
LFG System Operations LS 1             5,915$           
Groundwater Monitoring Well Maintenance LS 1             1,823$           
Stormwater System LS 1             1,823$           
Leachate System LS 1             6,075$           
Leachate Disposal GAL 50,000    3,038$           

21,039$         

Groundwater 
Sampling/Analysis (each well semi-annually) EA 6             10,935$         
Evaluation and Reporting LS 1             2,430$           

Landfill gas EA 4             4,860$           
Surface water EA 4             5,832$           

24,057$         
129,964$       

10% 12,996$         
10% 12,996$         

155,956$       

4,678,693$    

Description Unit Quantity Total

Abandonment EA 3 12,776$         
10% 1,278$           

12,145$         

4,690,838$    

16,934$         

*Present value calculations assume that the savings rate equals the inflation rate.

Total Acres 277

Lump Sum LS
Hours HR
Acres AC
Each EA
Gallon GAL

5,915.00$         

60.75$              

3 - Final Cover System Maintenance

Subtotal Site Inspection
2 - General Site Maintenance

1,215.00$         
2,430.00$         

Subtotal General Site Maintenance

Subtotal Final Cover System Maintenance

145.80$            
4,860.00$         

121.50$            

Unit Cost
1 - Site Inspection

60.75$              

Total Post-Closure Costs (Present Value)*

8 - Abandonment of Monitoring Systems

Subtotal

1,215.00$         

0.06$                

1,822.50$         

6 - Engineering Support

59.15$              

1,458.00$         

5 - Environmental Monitoring

1,822.50$         

Subtotal Environmental Monitoring

4 - Environmental Control System Maintenance

Total Post-Closure Costs per Acre (Present Value)*

7 - Contingency
Annual Post-Closure Costs

30-Year Post-Closure Costs (Present Value)*

Unit Cost

4,258.80$         

Costs of Post-Closure Well Abandonment (Present Value)*
9 - Contingency

1,215.00$         

2,366.00$         

6,075.00$         

1,822.50$         

2,430.00$         

Subtotal Environmental Control System Maintenance
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Table 2 - Post-Closure Cost Estimate, McCombs Landfill with Rock Armoring on Side Slopes

Description Unit Quantity Total

Visual Inspections/Reporting HR 96 5,832$           
5,832$           

Perimeter Fence & Gates LS 1             1,215$           
Access Roads LS 1             2,430$           
Vegetation LS 1             1,215$           
Illegal Dumping Control HR 192 11,664$         

16,524$         

Drainage Improvements/Repairs
Labor HR 144 8,518$           
Heavy Equipment HR 72 8,748$           

Erosion Control Maintenance AC 80 11,664$         
Vegetation LS 1 1,215$           

30,145$         

LFG System Maintenance LS 1             2,366$           
LFG System Operations LS 1             5,915$           
Groundwater Monitoring Well Maintenance LS 1             1,823$           
Stormwater System LS 1             1,823$           
Leachate System LS 1             6,075$           
Leachate Disposal GAL 50,000    3,038$           

21,039$         

Groundwater 
Sampling/Analysis (each well semi-annually) EA 6             10,935$         
Evaluation and Reporting LS 1             2,430$           

Landfill gas EA 4             4,860$           
Surface water EA 4             5,832$           

24,057$         
97,596$         

10% 9,760$           
10% 9,760$           

117,115$       

3,513,460$    

Description Unit Quantity Total

Abandonment EA 3 12,776$         
10% 1,278$           

12,145$         

3,525,605$    

12,728$         

*Present value calculations assume that the savings rate equals the inflation rate.

Total Acres 277

Lump Sum LS
Hours HR
Acres AC
Each EA
Gallon GAL

Total Post-Closure Costs per Acre (Present Value)*

10 - Contingency
Annual Post-Closure Costs

30-Year Post-Closure Costs (Present Value)*

Unit Cost

4,258.80$         

Costs of Post-Closure Well Abandonment (Present Value)*

Total Post-Closure Costs (Present Value)*

12 - Contingency

11 - Abandonment of Monitoring Systems

5 - Environmental Monitoring

1,822.50$         
2,430.00$         

4 - Environmental Control System Maintenance
2,366.00$         

6,075.00$         
0.06$                

Subtotal Environmental Control System Maintenance

Subtotal

9 - Engineering Support

1,458.00$         
1,215.00$         

Subtotal Environmental Monitoring

Unit Cost
1 - Site Inspection

60.75$              
Subtotal Site Inspection

3 - Final Cover System Maintenance

1,822.50$         

Subtotal General Site Maintenance

2 - General Site Maintenance
1,215.00$         
2,430.00$         

60.75$              
1,215.00$         

145.80$            
1,215.00$         

121.50$            
59.15$              

1,822.50$         
5,915.00$         

Subtotal Final Cover System Maintenance
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Table 3 - Post-Closure Cost Estimate, McCombs Landfill with ET Cap

Description Unit Quantity Total

Visual Inspections/Reporting HR 96 5,832$          
5,832$          

Perimeter Fence & Gates LS 1            1,215$          
Access Roads LS 1            2,430$          
Vegetation LS 1            1,215$          
Illegal Dumping Control HR 192 11,664$        

16,524$        

Drainage Improvements/Repairs
Labor HR 144 8,518$          
Heavy Equipment HR 72 8,748$          

Erosion Control Maintenance AC 0 -$              
17,266$        

LFG System Maintenance LS 1            2,366$          
LFG System Operations LS 1            5,915$          
Groundwater Monitoring Well Maintenance LS 1            1,823$          
Stormwater System LS 1            1,823$          
Leachate System LS 1            6,075$          
Leachate Disposal GAL 50,000   3,038$          

21,039$        

Groundwater 
Sampling/Analysis (each well semi-annually) EA 6            10,935$        
Evaluation and Reporting LS 1            2,430$          

Landfill gas EA 4            4,860$          
Surface water EA 4            5,832$          

24,057$        
84,717$        

10% 8,472$          
10% 8,472$          

101,661$      

3,049,816$   

Description Unit Quantity Total

Abandonment EA 3 12,776$        
10% 1,278$          

12,145$        

3,061,961$   

11,054$        

*Present value calculations assume that the savings rate equals the inflation rate.

Total Acres 277

Lump Sum LS
Hours HR
Acres AC
Each EA
Gallon GAL

12 - Contingency
Costs of Post-Closure Well Abandonment (Present Value)*

Total Post-Closure Costs (Present Value)*

Total Post-Closure Costs per Acre (Present Value)*

10 - Contingency
Annual Post-Closure Costs

30-Year Post-Closure Costs (Present Value)*

Unit Cost
11 - Abandonment of Monitoring Systems

4,258.80$        

9 - Engineering Support

0.06$               
Subtotal Environmental Control System Maintenance

5 - Environmental Monitoring

1,822.50$        
2,430.00$        
1,215.00$        
1,458.00$        

Subtotal Environmental Monitoring
Subtotal

6,075.00$        

59.15$             
121.50$           
145.80$           

Subtotal Final Cover System Maintenance
4 - Environmental Control System Maintenance

2,366.00$        
5,915.00$        
1,822.50$        
1,822.50$        

Unit Cost
1 - Site Inspection

60.75$             
Subtotal Site Inspection

2 - General Site Maintenance
1,215.00$        
2,430.00$        
1,215.00$        

60.75$             
Subtotal General Site Maintenance

3 - Final Cover System Maintenance
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Appendix 3P 
Final Cover Quality Control Plan 







Revised 11/02/12. Revision 1  

Appendix 3P 
Final Cover Quality Control Plan 

30 TAC §330.457 

3P.1 Introduction 
This Final Cover Quality Control Plan (FCQCP) has been prepared in accordance with 
30 TAC §330.457.  The purpose of the FCQCP is to determine by direct inspection 
and testing that the project installation and construction complies with contract 
requirements and current Texas Commission on Environmental Quality (TCEQ) rules. 

This FCQCP includes construction quality assurance (CQA) procedures for both the 
conventional, prescriptive final cover and the alternative evapotranspiration (ET) 
cover.  The conventional, prescriptive final cover for the Landfill includes (in 
descending order): 

 6-inch thick topsoil or 4-inch thick rock armor 

 12-inch thick erosion layer 

 40 mil LLDPE geomembrane 

 18-inch thick infiltration layer 

 12-inch thick daily/intermediate cover layer 

The ET cover for the Landfill includes (in descending order): 

 4-inch thick rock armor 

 18-inch thick erosion layer 

 6-inch thick support layer 

 12-inch thick daily/intermediate cover layer 

The purpose of the FCQCP will be to determine by direct inspection and testing that 
the project installation and construction complies with the contract requirements and 
applicable regulations and guidelines.  The FCQCP will generally consist of: 

 Review of contractor, geosynthetic manufacturer and geosynthetic installer (where 
applicable) qualifications; 

 Review of shop drawings; 

 Documentation of construction progress and testing by experienced professionals; 

 A laboratory and field testing program for measuring performance standards of 
soils and geosynthetics; and, 

 Meetings with the Contractor, Owner, and Owner’s Representative (OR). 

The Construction Quality Assurance Professional of Record (POR) will be responsible 
for all CQA activities for the project.  The POR must be registered as a Professional 
Engineer in Texas.  The POR must also have competency and experience in similar 
projects.   
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The OR will be responsible for the implementation of field inspection and testing 
activities.  The Contractor, with oversight by the OR, will obtain soil and geosynthetic 
samples for third-party analysis.  Laboratory and field tests are identified in Table 3P-
1.  The table presents testing requirements for pre-construction borrow source 
acceptance, placement requirements and post-placement requirements, where 
applicable.  Additional tests may be required or recommended by the POR/OR prior to 
material acceptance.  Minimum passing criteria may be modified based on the site 
design considerations (i.e. available borrow source material, unforeseen site 
conditions) during the preparation of the project plans and specifications.  Other tests 
and services normally provided by inspection and testing agencies may also be 
conducted as the POR/OR directs.  

The CQA Program also includes a pre-construction meeting and regularly scheduled 
meetings with the Contractor and subcontractors to review contract requirements and 
maintain communication among involved parties.  Shop drawing review will complete 
the quality assurance/quality control (QA/QC) process of verifying that the equipment 
and material proposed by the Contractor meets the requirements of the Contract 
Documents.  Shop drawing requirements will be included in the technical 
specifications and are not included in this permit modification. 
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Table 3P.1 
Laboratory and Field QA/QC Testing 

 Material Test Test Method Minimum Test Frequency Minimum Passing Requirements 
1. INFILTRATION 

LAYER 
(PRESCRIPTIVE) 

At Borrow Source 
 Plasticity Index ASTM D 4318 1 Test/Source PI: ≥ 15 
 Liquid Limit ASTM D 4318 1 Test/Source LL: ≥ 30 
 Particle Size Distribution ASTM D 422 

ASTM D 1140 
1 Test/Source 100% Passing 1” 

Min 30% Passing #200 
 Moisture/Density Relationship ASTM D 698 1 Test/Source NA 
 Permeability ASTM D 5084 1 Test/Source Coefficient of Permeability: ≤ 1 x 10-5 
 In-Place Soil Testing 
 In-Place Soil Density ASTM D 6938 1/8,000 SF per 6-in Lift ≥ 95% Max Dry Density 
 Plasticity Index ASTM D 4318 1 Test/Acre PI: ≥ 15 
 Liquid Limit ASTM D 4318 1 Test/Acre LL: ≥ 30 
 Permeability ASTM D 5084 1 Test/Acre Coefficient of Permeability: ≤ 1 x 10-5 
2. GEOMEMBRANE 

(PRESCRIPTIVE) 
Material Conformance 

 Specific Gravity (Relative 
Density) 

ASTM D 792 1/100,000 SF or 1/lot LLDPE: 0.935 g/cm3 

 Sheet Thickness ASTM D 5994 (textured) 1/100,000 SF or 1/lot LLDPE: 40 mil ± 10% 
 Tensile Strength Break ASTM D 638 

NSF Modified 
1/100,000 SF or 1/lot LLDPE: 60 lb/in 

 Elongation at Break ASTM D 638 
NSF Modified 

1/100,000 SF or 1/lot LLDPE: ≥250% 

 Carbon Black Content ASTM D 3015/1603 
NSF Modified 

1/100,000 SF or 1/lot A1 

 Seam 
 Shear Strength ASTM D 4437 1/500 feet of seam length LLDPE: ≥60 lb/in 
 Peel Strength ASTM D 4437 1/500 feet of seam length LLDPE (Extrusion): ≥44 lb/in 

LLDPE (Wedge): ≥50 lb/in 



 
Appendix 3P – Final Cover Quality Control Plan 30 TAC §330.457 

Revised 11/02/12. Revision 1 SAIC   3P-4 

Table 3P.1 
Laboratory and Field QA/QC Testing 

 Material Test Test Method Minimum Test Frequency Minimum Passing Requirements 
3. EROSION LAYER 

(PRESCRIPTIVE) 
At Borrow Source 

 Particle Size Distribution ASTM D 422 1 Test/Source NA 
 Soil Classification ASTM D 2487 1 Test/Source NA 
 Permeability AST D 2434 1 Test/Source ≥5.8 x10-3 cm/sec 
 Direct Shear ASTM D 3080 1 Test/Source ≥31° for internal friction angle 
 Large-Scale Direct Shear ASTM D 5321 1 Test/Source ≥28° interface friction angle between the erosion 

layer and the 40 mil LLDPE geomembrane layer 
4. TOPSOIL 

(PRESCRIPTIVE) 
At Borrow Source 

 Particle Size Distribution ASTM D 422 1 Test/Source Min 90% Passing #10 
 Soil Classification ASTM D 2487 1 Test/Source NA 
5. EROSION/ 

SUPPORT LAYER 
(ALTERNATIVE) 

At Borrow Source 
 Particle Size Distribution ASTM D 422 1 Test/Soil Type Maximum particle size ≤2 inches 
 Soil Classification ASTM D 2487 1 Test/1,000 CY Classification as silty sand with gravel (SM main 

classification) so that other properties will be 
similar to those assumed in design and 
modeling.   

 Permeability ASTM D 2434 1 Test/Soil Type ≤6.6 x10-3 cm/sec for erosion layer 
≤1.3 x10-3 cm/sec for support layer 

  Moisture Density Relationship ASTM D 698 1 Test/Soil Type Used for placement testing of density and 
moisture content.  Samples are remolded to 90% 
(for erosion) or 80% (for support) for the 
placement testing to match the ET cover 
construction requirements. 

  Moisture Content ASTM D 2216 1 Test/Soil Type The moisture content must meet the required 
values so that at re-compacted densities the 
moisture retention characteristics meet ET cover 
construction requirements. 

  Direct Shear ASTM D 3080 1 Test/Soil Type ≥27° for internal friction angle for both 80% and 
90% 
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Table 3P.1 
Laboratory and Field QA/QC Testing 

 Material Test Test Method Minimum Test Frequency Minimum Passing Requirements 
5. EROSION/ 

SUPPORT LAYER 
(ALTERNATIVE) 

During Placement 
 Permeability (Large Block) ASTM D7015 and D5084 1 Test/lift 

1 Test/10,000 CY 
≤6.6 x10-3 cm/sec for erosion layer 
≤1.3 x10-3 cm/sec for support layer 

 In-Place Soil Density ASTM D 6938 1 Test/50,000 ft2/lift 80% Max Dry Density for Support Layer; 90% 
Max Dry Density for Erosion Layer 
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3P.2 Prescriptive Final Cover System 
The following provides a general sequencing plan for the prescriptive final cover 
system installation for the Landfill areas that include a synthetic bottom liner: 
 Apply the final six inches of daily cover, and if not closed within 180 days apply 

six inches of intermediate cover; 
 Place 18 inches of earthen material (with a coefficient of permeability less than or 

equal to 1 X 10-5 cm/sec) that will serve as the infiltration layer; 
 Place 40 mil LLDPE geomembrane; 
 Place 12 inches of earthen material that will serve as the erosion layer;  
 Place the 6 inch minimum earthen vegetative layer that is capable of supporting 

and sustaining native plant growth (or place 4 inches of crushed rock or river rock 
armoring in lieu of 6 inch earthen vegetative layer); and 

 Refer to Drawing P3-34 in Appendix 3G for details of this final cover system 
design. 

The following provides a general sequencing plan for the prescriptive final cover 
system installation for the McCombs Landfill areas that do not include a synthetic 
bottom liner: 
 Apply the final six inches of daily cover, and if not closed within 180 days apply 

six inches of intermediate cover; 
 Place 18 inches of earthen material (with a coefficient of permeability less than or 

equal to 1 X 10-5 cm/sec) that will serve as the infiltration layer; 
 Place the 6 inch minimum earthen vegetative layer that is capable of supporting 

and sustaining native plant growth (or place 4 inches of crushed rock or river rock 
armoring in lieu of 6 inch earthen vegetative layer); 

 Refer to Drawing P3-34 in Appendix 3G for details of this final cover system 
design. 

3P.2.1 Infiltration Layer 
The infiltration layer is 18-inches thick and placed above the intermediate cover layer 
(refer to details).  This layer shall be composed of soil that is free of organics, fines 
and debris and be a cohesive material capable of achieving a coefficient of 
permeability less than or equal 1 X 10-5 cm/sec.  The infiltration layer shall be placed 
in maximum 8-inch loose lifts and compacted to a thickness of approximately 6-
inches. 

Field testing and inspection of the infiltration layer shall consist of: 
 Observation to ensure the infiltration layer is as specified and that it does not 

contain objects that would damage or alter the overlying geomembrane. 
 Observation to ensure the infiltration layer is graded smooth and free of 

depressions that could potentially cause damage to the geomembrane. 
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 Measurements of the surface elevation of each lift through field survey. 
 Observation of the compaction process and testing of the compacted layer to ensure 

compliance with the specifications. 

3P.2.2 Geomembrane Layer 
The FCQCP requires that the geomembrane manufacturer and installer present 
qualifications.  The qualifications will be evaluated to determine the potential ability 
of the manufacturer and installer to meet the technical specifications and applicable 
regulations and guidelines.  The evaluation will be based on the following criteria: 
 Sufficient production capacity and qualified personnel to meet the demands of the 

work. 
 Approval or licensing of the geomembrane installer by the geomembrane 

manufacturer. 
 Proven qualifications by personnel performing the seaming operation by 

successfully passing seaming tests. 
 A minimum of one million square feet (SF) of experience by the Master Seamer 

seaming geomembrane using the same type of seaming apparatus to be used for 
this work. 

During construction, the OR will observe the construction procedures used for 
installation of the geomembrane liner and document the construction using field notes, 
surveys, and photographs.  Field and laboratory testing as well as passing criteria of 
the geomembrane are specified in Table 3P.1.   

3P.2.2.1 Geomembrane Placement 
Field testing and inspection of the geomembrane installation will include: 
 Receipt of certification signed by the Contractor and Installer stating the prepared 

surface is satisfactory. 
 Receipt of manufacturer’s certification that material meets specifications. 
 Visual inspection of the storage area for the geomembrane material to ensure the 

area has a stable surface that is well drained. 
 Visual inspection of material handling upon delivery to the Landfill. 
 Visual inspection of material for damage upon receipt and for manufacturer’s 

identification to verify the proper material was received.  Non-conforming 
damaged material will be immediately segregated and tagged “Do Not Use.” 

 Visual inspection of prepared subgrade for rocks, other foreign material, and 
general condition prior to installation of the geomembrane; including receipt of 
subgrade certification by installer. 

 Observation to ensure the geomembrane placement plan (as approved in the shop 
drawing submittal) was followed. 
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 Observation to ensure the unrolled geomembrane has adequate and appropriate 
ballast to prevent uplift from the wind without causing damage to the 
geomembrane. 

 Observation of the weather conditions (i.e., temperature, humidity, precipitation, 
and wind) to ensure they are acceptable for geomembrane placement and seaming. 

 Inspection to ensure the leading edge excavation of the anchor trench excavation is 
rounded and the dimensions are as specified. 

 Inspection to verify proper slack is incorporated into liner sheet installation. 
 Completion of applicable forms. 

3P.2.2.2 Geomembrane Seaming 
The FCQCP for geomembrane seaming included preparing trial seams prior to 
seaming each day as well as throughout the day, inspection and testing of field seams, 
and repairing seams that fail testing criteria. 

Trial seams should be performed three times daily for each welding machine: before 
the day’s field seaming begins, and once every four hours (a minimum of three times 
per day).  Trial seam welds will be inspected by liner manufacturer’s site personnel to 
allow for determination of the optimum welding process parameters based on the 
prevailing ambient conditions.  Trial welds should be at least five feet long, and 1½-
feet wide.  Each trial weld should be marked with the date, time, ambient temperature, 
number of seaming unit, name of seamer, pass or fail designation, and peel and sheer 
strength values.  The peel and sheer strength values are to be determined using the 
installer’s supplied digital electronically operated tensiometer testing device operated 
by the installer’s personnel and monitored by the OR.  Three peel tests will be 
performed on each trial seam weld and recorded on the trial seam.  The results will be 
documented and filed on the report forms, and each trial seam will be stored by the 
Owner until the Final Cover Evaluation Report is approved by the TCEQ. 

The entire length of each field seam weld will be visually inspected immediately after 
production by the OR and the installer’s representative.  In addition, the entire length 
of each seam weld will be nondestructively tested and certified for continuity and 
water-tightness in the presence of the OR using air pressure or other appropriate 
methods.  The results will be recorded daily on a Seam Testing Information form. 

Destructive seam testing may be performed per the specification.  The destructive test 
samples should be cut at least three feet in length and 1½-feet wide to provide three 
relatively equal samples: one for the independent laboratory to test in peel and shear; 
one for the installer to check in the field’ and one for the Owner’s archive sample.  
The seam should be field tested in peel at the time the sample is taken. 

If the field test fails, the seam can either be reconstructed between the failed field test 
location and any previous passed seam location, or the installer can move to either side 
of the failed seam location (ten-foot minimum), and take another sample for field 
testing.  If the sample passes the field test, a destructive sample is taken from that 
location and sent for laboratory tests.  If the laboratory sample passes the test, the 
seam is reconstructed between the two passing tests.  If the laboratory tests fail, the 
process is repeated until both the field and laboratory samples pass the tests at a 
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location.  The seam is then reconstructed in this zone between two passed test 
reconstructed seams.  All acceptable seams must be bound by two passed tests. 

Any samples or in-place destructive testing of geomembrane will require that the area 
affected be repaired or replaced with material of equal or better quality.  Such repair or 
placement is subject to the same nondestructive testing as other geomembrane liner 
seams. 

To meet the seaming requirement discussed above, field testing and inspection of 
geomembrane seaming will include: 
 Observation to ensure the seaming materials and equipment are as specified. 
 Observation to ensure the start-up seams prepared by the installer and their testing 

meet the requirements of the specifications prior to actual seaming. 
 Observation to ensure the geomembrane is free from dirt, dust, and moisture. 
 Inspection to ensure the overlap of the sheets composing the seam is in 

conformance with specifications. 
 Measurement of the curing time between seaming and seam testing to ensure that it 

is as specified (when applicable). 
 Observation to ensure that all seams are free from visible discontinuities in the 

seam or any other noticeable defects.  Defective areas shall be marked on the liner 
and on the construction inspection form.  All defective areas are required to be 
repaired in accordance with the specifications. 

 Observation of air pressure or other appropriate methods of nondestructively 
testing field seams to ensure the testing is completed as specified. 

 Observation of destructive test sampling to ensure samples are taken at the location 
and frequency specified. 

 Walk-through inspection of the liner after placement of the geomembrane to ensure 
that the geomembrane has not been damaged by equipment or personnel during the 
seaming process. 

 Completion of applicable forms. 

3P.2.3 Erosion Layer 
The minimum thickness of the erosion layer will be 12-inches.  This layer acts: 1) to 
minimize root penetration into the drainage barrier layers; and 2) to maximize 
evapotranspiration potential, adding stability to the topsoil layer.   

Field testing and inspection of the erosion layer material will include: 
 Observation during the placement process to ensure the Contractor’s equipment 

does not damage the geomembrane and the minimum thickness of cover over the 
geomembrane is as specified for the type of equipment in use. 

 Observation to ensure the erosion layer is as specified and does not contain objects 
that would damage or alter the underlying geomembrane. 
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 Measurement of the thickness of the erosion layer and observation to ensure the 
specified coverage is achieved as it is placed. 

The OR shall ensure that the erosion layer is placed on top of the geomembrane in a 
manner that minimizes the potential to damage the geomembrane.  The erosion layer 
will be spread in one lift and will not be compacted.  Contractor shall track cleat marks 
perpendicular to slope direction.  Contractor shall act to minimize wrinkles in the 
geomembrane during placement of the erosion layer. 

3P.2.4 Topsoil Layer 
The 6-inch topsoil provides a medium for establishing vegetation and storing 
moisture.  This limits runoff from the final landfill surface and reduces infiltration 
rates to the underlying layers.  The topsoil layer for the prescriptive final cover will 
not be compacted.  All objectionable matter will be removed prior to placement of 
seed and fertilizer.   

During construction, the OR inspection activities will include the following: 
 Observation to ensure the uniformity of the application process. 
 Observation to ensure the soil is not overly compacted during the placement 

procedure. 
 Observation to ensure cobbles and other debris are removed from the topsoil. 
 Survey of the thickness and slope of the topsoil layer. 
 Completion of specified testing. 
 Observation to ensure care is taken in the vicinity of gas extraction wells and other 

protrusions, to prevent damage by construction equipment. 

3P.3  Alternative Final Cover 
The following provides a general sequencing plan for the alternative final cover 
system installation for the McCombs Landfill areas (both with and without a synthetic 
bottom liner: 
 Apply the final six inches of daily cover, and if not closed within 180 days apply 

six inches of intermediate cover; 
 Apply 6 inches of support soil at 80% compaction (coefficient of permeability less 

than 6.6 X 10-3 cm/sec; 
 Apply 18 inches of erosion layer soil at 90% compaction (coefficient of 

permeability less than 1.3 X 10-3 cm/sec; 
 Apply 4 inches of rock armor; 
 Refer to Drawing P3-35 - Alternative Cover Details, in Appendix 3G for details of 

this final cover system design. 

Density testing is especially important during the placement of the ET cover materials 
to ensure parameters for soil water storage are met as anticipated in the ET design.  IF 
a density test fails, additional tests may be performed to delineate the over or under 
compacted areas.  The area(s) will be re-worked between passing test locations. 
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3P.3.1 Support Layer 
The support layer is 6-inches thick and placed above the intermediate cover layer 
(refer to details).  Pre-construction testing of the soils in this layer will be performed 
according to the schedule in Table 3P-1.  This layer shall be composed of soil that is 
free of organics, fines and debris and be a cohesive material capable of achieving a 
maximum permeability of 6.6 X 10-3 cm/sec.  The support layer shall be placed in one 
loose lift and compacted to a thickness of 6-inches.  The support layer for the 
alternative final cover shall be compacted to 80%.  The OR will verify the soil being 
placed is of the same color, texture and physically observable characteristics as the 
material approved in the borrow source testing.  Additional testing may be required of 
any changes in soil physical properties are observed during placement. 

Field testing and inspection of the support layer shall consist of: 
 Observation to ensure the uniformity of the application process. 
 Observation to ensure the material is free of rocks greater than 2 inches in diameter 

and free of clods greater than 4 inches in diameter. 
 Observation and testing to ensure the soil is compacted to specifications. 
 Survey of the thickness and slope of the support layer. 
 Completion of specified testing. 
 Observation to ensure care is taken in the vicinity of gas extraction wells and other 

protrusions, to prevent damage by construction equipment. 

3P.3.2 Erosion Layer 
The 18-inch erosion layer is place directly on top of the support layer.  The erosion 
layer for the alternative final cover shall have a maximum permeability of 1.3 X 10-3 
cm/sec and be compacted to 90%.  The erosion layer shall be placed in 8-inch loose 
lifts and compacted to a thickness of approximately 6-inches.   

During construction, the OR inspection activities will include the following: 
 Observation to ensure the uniformity of the application process. 
 Observation and testing to ensure the soil is compacted to specifications. 
 Survey of the thickness and slope of the erosion layer. 
 Completion of specified testing. 
 Observation to ensure care is taken in the vicinity of gas extraction wells and other 

protrusions, to prevent damage by construction equipment. 

3P.3.3 Rock Armor 
The 4-inch rock armor layer shall be placed on top of the erosion layer.  The rock 
armor will consist of graded material to provide an interlocking frame in order to help 
slope stability and minimize surface water erosion. The rock armor shall be placed in 
one lift.   

During construction, the OR inspection activities will include the following: 
 Observation to ensure the uniformity of the application process. 
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 Survey of the thickness and slope of the rock armor. 
 Observation to ensure care is taken in the vicinity of gas extraction wells and other 

protrusions, to prevent damage by construction equipment. 

3P.4 Documentation Procedures 
3P.4.1 Document Control 
The OR will be responsible for the overall administration and control of the project 
CQA documents.  The OR will verify that a CQA filing and routing system is 
implemented, and includes: 
 Final copy of the FCQCP; 
 Field and laboratory test results of synthetic and soil materials; 
 Certifications by material suppliers and contractors relating to the FCQCP; 
 Photographic construction documentation; 
 Daily field reports; 
 Minutes of construction meetings; and 
 Construction schedule. 

A filing index will be prepared to expedite retrieval of documents. 

3P.4.2 Project Files 
Project files will be updated on a regular basis, as new data becomes available.  All 
documents generated by the OR will be filed in both the project file and in the on-site 
CQA file.  The Owner will receive copies of the appropriate file material.  Record 
drawings and acceptance reports will be transmitted as part of the Final Cover 
Evaluation Report.   

3P.4.3 Daily Field Report 
The OR will complete a daily field report and submit his report to the POR at the end 
of each day.  The daily field reports will be numbered consecutively, starting with the 
first day of construction activities.  The daily field report will consist of a written 
description of the individual’s activities, observations, discussions, and any problems 
or conflicts occurring during that day.  The daily field report will also include a 
discussion/description of resolutions to problems or conflicts.  The field report will 
emphasize date, time, and sequence of key events pertinent to the construction project.  
This report will be a narrative and will not be used to record construction 
documentation data. 

3P.4.4 Project-Related Communications 
Test data, lab results, verbal instructions, and/or changes to the design will be recorded 
on the appropriate forms.   

All project-related directions, instructions, changes, deletions, additions, or any other 
discussions important to the project between the Contractor, the Owner, the POR, and 
the OR will be properly documented by a transmittal letter, memorandum, or 
electronic mail with copies distributed to and signed off by all concerned parties.  The 



 
Appendix 3P – Final Cover Quality Control Plan 30 TAC §330.457 

Revised 11/02/12. Revision 1 SAIC   3P-13 

OR will maintain a file of all such correspondence, which will be part of the project 
file. 

Distribution of any information, reports, or data from the POR or OR will have a 
transmittal letter attached, and a copy of the distribution will be filed in the field by the 
OR and in the POR’s office as part of the project file. 

The OR will maintain a copy of the most current plans and specifications for the 
project and update as required.  An index of the plans and specifications will be 
created and will include information that indicates the most current drawings or 
specifications. 

The OR will copy and maintain a file of all construction meeting notes, including pre-
construction, construction start-up, progress, scheduling, coordination, or weekly 
meetings. 

The OR will maintain an up-to-date construction schedule.  This schedule and updates 
will be provided by the Contractor. 

3P.4.5 Construction Photographs 
Construction photographs provide an effective record of the project and are used to 
complement daily field reports.  The OR will record, by photograph, key construction 
activities.  The OR will log all photos in the project file until such time as they are 
needed in the Final Cover Evaluation Report. 

3P.5 Final Cover Evaluation Report 
Upon completion of construction activities, a Final Cover Evaluation Report will be 
prepared and submitted to the TCEQ under the seal of a professional engineer 
registered in the State of Texas.  The purpose of the Final Cover Evaluation Report is 
to document the testing procedures and construction methods used during construction 
and to ensure compliance with the FCQCP.   

The Final Cover Evaluation Report shall include the following: 
 A summary of all construction activities; 
 A description of all significant issues that arose during construction and the 

solutions to these issues; 
 Photographs of the various installation techniques and the completed installation 

for all construction activities; 
 Geomembrane documentation procedures (for prescriptive cover only) including, 

but not limited to: record drawing of panel locations, seam locations, destructive 
testing locations, and field logs of seaming activities. 

 A summary of all laboratory and field testing methods, results, and locations; 
 As-built and record drawings (including layer thickness verifications); 
 A statement documenting compliance with the FCQCP; and 
 Signed and sealed by the POR, in accordance with the Texas Engineering Practice 

Act (§1001.401). 
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Section 4.1 
SITE OPERATING PLAN INTRODUCTION 

30 TAC §330.65 

The Landfill is located approximately 20 miles northeast of downtown El Paso near 
the intersection of McCombs Road and Stan Roberts (FM 2529).  The Landfill is 
owned and operated by the City of El Paso.  The limits of the facility are 
approximately defined as McCombs Road to the west, Stan Roberts (FM 2529) to the 
south, State Highway / County Road 293 to the north, and vacant desert land to the 
east.  

The Landfill was originally permitted on August 13, 1976 under Permit No. 729 for 
operation on 25 acres.  A permit amendment was issued on May 30, 1984 which 
increased the total permitted area from 25 acres to 327 acres (327.292 acres in Section 
6, Block 80, Township 1, Texas and Pacific Railway Survey, per the site legal 
description).  The facility ceased regular solid waste disposal activities on February 3, 
2005 and has only received limited waste since this time from City clean-up projects 
and storm events.  Prior to landfilling operations, the site was owned by Prices 
Producers, Inc (Prices).  The City of El Paso purchased the property from Prices in 
September 1954.  The site was subsequently leased to El Paso Sand Products to be 
used for aggregate mining.  

Previous landfill activities were confined to approximately 95 acres of land on the 
southwest quadrant of the permitted facility.  A paved access road just north of the 
intersection of McCombs Road and Stan Roberts (FM 2529) provides access to the 
landfill facility.  

The entrance facilities will include a scale house and scales, a public drop-off site, an 
above-ground fuel storage tank, an equipment maintenance building and employee 
parking.  The entrance facility improvements will be located outside the permitted 
boundary, within land owned by the City of El Paso as shown on Drawing P3-17, 
Appendix 3E.  No waste will be disposed of within this area.  The land title was 
transferred to the City for the construction of the site improvements.  The Texas 
Commission on Environmental Quality (TCEQ) will have jurisdiction for landfill 
improvements located outside of the permitted area.  This MPA increases the 
permitted/facility area from 327.292 acres to 346.74 acres to include the entrance 
facilities within Section 6, Block 80, Township 1, Texas and Pacific Railway Survey.  

The facility is located in a generally undeveloped area north of the City of El Paso.  
There are no drains or surface areas at the site known to be connected to navigable 
waters of the U.S.  In general, the site topography of the entire Landfill is designed so 
as not to allow any run-off from the property.  The site has been designed with 
retention ponds and stormwater diverters to restrict any outflows.  The facility and 
surrounding areas exhibit a gradual slope to the southeast. 

This Site Operating Plan (SOP) is intended to provide guidance from the design 
engineer to the site management and operating personnel.  It will facilitate site 
operation in compliance with applicable TCEQ regulations and current standards of 
practice in the industry, compatible with the design of the facility.  The Landfill 
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operations reflect current standards of practice in the solid waste industry and is 
compatible with the facility’s permitted design.  This SOP will also serve as a 
reference source and is to be used as a training tool for Landfill personnel. 

Plans and procedures are referenced in this SOP that are either included as 
Attachments to the City’s permit application or other permit documents.  These 
documents as modified from time to time and approved by the TCEQ are made a part 
of this SOP by reference.  Compliance with these plans and procedures is required by 
this SOP. 
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Section 4.2 
RECORDKEEPING REQUIREMENTS 

30 TAC §330.65 

During the active life of the facility, a copy of the permit, the approved Site 
Development Plan, the Site Operating Plan, the Final Closure Plan, the Post-closure 
Maintenance Plan, the Landfill Gas Management Plan, and any other required plan or 
other related document will be maintained at the landfill facility and at the following 
location: 

Environmental Services 
City of El Paso 
7968 San Paulo Dr. 
El Paso, Texas 79907 

During the inactive life of the facility, the above records will be maintained at the 
Environmental Services office only.  These plans and documents are part of the Site 
Operating Record. 

The following records will be also be kept, maintained and filed as part of a facilities’ 
Site Operating Record at the landfill during the active life of the facility.  Log books 
and schedules may be used to record these activities. 
 Access Control Inspection and Maintenance 
 Daily Litter Pickup 
 Windblown Waste and Litter Control Operations 
 Management and Disposal of Large Items 
 Dust Nuisance Control Efforts 
 Access Roadway Regrading 
 Salvaged Material Storage Nuisance Control Efforts 
 Special Waste Contingency Plan Compliance, if applicable 
 Access Control Breach and Repair Notices, if applicable 
 Fire Occurrence Notices, if applicable 
 Documentation of Compliance with Approved Odor Management Plan 
 Ponding Prevention Compliance Documentation 
 Special Waste Operational Plan Compliance Documentation 

In addition to the plans and documents listed above, the information listed in Table 
4.2-1 will be recorded and retained in the Site Operating Record.  This information 
will be placed in the Site Operating Record within seven working days of completion 
or receipt of analytical data, as appropriate.  The Executive Director will be notified in 
writing annually of each significant addition to the Site Operating Record. 
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The Site Operating Record will be maintained in an organized format which allows the 
information to be easily located and retrieved.  All information contained in the Site 
Operating Record will be furnished upon request to the TCEQ executive director and 
will be made available for inspection by the executive director. 

All information contained within the Site Operating Record and the different required 
plans will be retained for the active life of the facility including the post-closure care 
period. 

Table 4.2-1 
Recordkeeping Schedule 

Records To Be Maintained Frequency Rule Citation 
Any and all location restriction demonstrations. As it occurs §330.125(b)(1) 
Inspection records, training procedures, and notification 
procedures relating to excluding the receipt of prohibited waste.  

Inspection Records – Daily, 
Training – Annually, 
Notification – As it occurs 

§330.125(b)(2) 

All results from gas monitoring and any remediation plans 
relating to explosive and other gases (if required). 

Quarterly §330.125(b)(3) 

Unit design documentation for leachate or gas condensate 
placement. 

As it occurs §330.125(b)(4) 

Groundwater monitoring and corrective action demonstration, 
certification, monitoring, testing, and analytical data 

Background – Quarterly 
Detection - Semi-annual 

§330.125(b)(5) 

Closure and post-closure care plans and any monitoring, 
testing, or analytical data relating to post-closure requirements. 

As it occurs §330.125(b)(6) 

Any and all cost estimates and financial assurance 
documentation relating to financial assurance for closure and 
post-closure.  

Annually §330.125(b)(7) 

Any and all information demonstrating continued compliance 
with the small community exemption criteria.  

As it occurs §330.125(b)(8) 

Copies of all correspondence and responses relating to the 
operation of the facility, modifications to the permit, approvals, 
and other matters pertaining to technical assistance. 

As it occurs §330.125(b)(9) 

Any and all documents, manifests, trip tickets, etc., involving 
special waste. 

As it occurs §330.125(b)(10) 

For any spray-applied alternative daily cover (ADC) material, 
records of the application rate and total amount ADC applied to 
the working face on those days in which ADC is applied. 

As it occurs §330.125(b)(11) 

Any other document(s) as specified by the approved permit or 
by the executive director. 

As it occurs §330.125(b)(12) 

Personnel training records (335.586(d) and (e)) Annually §330.125(e) 
Personnel operator licenses As it occurs §330.125(f) 
Alternative schedules and notification requirements if 
applicable. 

As it occurs §330.125(g) 

Records to document the annual waste acceptance rate, 
quarterly solid waste summary reports and the annual solid 
waste summary reports required by 30 TAC §330.675.   

Quarterly and Annually §330.125(h) 

Load inspection records. Daily §330.127(5)(B) 
Fire occurrence notices. As it occurs §330.129 
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Table 4.2-1 
Recordkeeping Schedule 

Records To Be Maintained Frequency Rule Citation 
Inspection records and training procedures relating to fire 
prevention and site safety. 

 Annually §330.129 

Access control breach and repair notices. As it occurs §330.131 
All site inspection and maintenance documentation.  As it occurs §330.131 
Record(s) of each unauthorized material removal event. As it occurs §330.133(b) 
Record of alternative operating hours if applicable.  As it occurs §330.135(d) 
Water, crude oil and/or natural gas well location and plugging 
reports if applicable. 

As it occurs §330.161(a)-(c) 

Cover inspection records. Monthly and within 72 
hours of a rainfall event of 
0.5 inches or more. 

§330.165(h) 
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Section 4.3 
WASTE ACCEPTANCE RATES 

30 TAC §330.65 

As discussed in Section 2.2 – Waste Acceptance Plan from the SDP, the Landfill will 
continue only accepting minimal waste from 2011 through 2013.  Beginning in 2014, 
the Landfill will resume full waste disposal activities.  Based on research of the 
current waste stream and conversations with City staff, SAIC estimates that the 
Landfill may receive approximately 497,309 tons per year (TPY) starting in 2014.  In 
general, this acceptance rate will likely increase by approximately 2 percent per year 
over the life of the Landfill due to the expected increase in the population served, but 
may vary due to conditions in the solid waste market.  Unusual events such as extreme 
storms may cause temporary increases in the quantity of waste received.  The 
estimated annual waste acceptance rate for the Landfill projected for five years is 
summarized in Table 4.3-1. 

Table 4.3-1 
Estimated Maximum Annual Waste Acceptance (FY 2011 to FY 2015) 

FY Estimated Maximum Waste Acceptance Rate (Tons) 
2011 3,000 
2012 3,000 
2013 3,000 
2014 497,309 
2015 507,255 

The annual waste acceptance rate for the facility will be documented on the quarterly 
and annual solid waste summary reports required by §330.675.  Whenever the annual 
waste acceptance rate based on the preceding four quarters exceeds the rate estimated 
in the Site Development Plan and the waste is not due to a temporary occurrence, a 
permit modification will be filed within 90 days of the exceedance to revise the waste 
acceptance rate included in the permit.  At that time the procedures established in the 
SOP will be evaluated to determine if changes are needed to manage the increased 
waste acceptance. 
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Section 4.4 
LANDFILL PERSONNEL AND EQUIPMENT 

30 TAC §330.65 

4.4.1 Landfill Personnel 
Table 4.4-1 summarizes personnel types and descriptions during the active life of the 
facility.  The number of employees will be increased as indicated in the table as the 
annual waste acceptance rate increases over the life of the permit as discussed in 
Section 4.3 – Waste Acceptance Rates.   

Table 4.4-1 
Personnel Types and Descriptions 

Position Number of 
Employees 

Minimum 
Qualifications 

Position Function 

Director of 
Environmental 
Services 

1 Must hold and maintain 
Landfill Operator license 
Class A.  Minimum 1 
year landfill operation. 

Serves in landfill manager capacity 
when landfill manager is unavailable.   

Solid Waste 
Operations 
Manager 

1 Must hold and maintain 
Landfill Operator license 
Class A. Minimum 1 
year landfill operation.  

Manages all landfill activities. 

Solid Waste 
Division Supervisor 
 

1 Must hold and maintain 
Landfill Operator license 
Class B. 
Minimum 1 year landfill 
operation experience. 
Training by the Solid 
Waste Operations 
Manager in the SOP 
requirements. 

Responsible for managing work face 
and daily fill and cover placement 
operations, landfill equipment 
maintenance and repair, and 
personnel safety during waste and 
cover construction. 

Equipment 
Operator 

4 (0 tpd – 1500 tpd) 
5 (1501 tpd – 2500 

tpd) 
6 (2501 tpd – 3500 

tpd) 
 

6 months minimum 
experience in equipment 
operation or on the job 
training by experienced 
equipment operators 
and training by Landfill 
Manager in SOP 
requirements for daily 
cover and unauthorized 
waste. 

Grading and excavating, necessary 
equipment maintenance, waste 
leveling and compaction, application 
of daily cover, and general site road 
maintenance.  Operators are also 
responsible for keeping the working 
face in the smallest area practical 
and screening for unauthorized 
waste. 

Senior 
Cashier/Accounting 
Payroll Specialist 

1 Training by Solid Waste 
Operations Manager in 
the SOP rules and 
waste screening training 
course (e.g., I.I.E.D.) 

Providing oversight for and filling in 
for the landfill cashiers as needed. 
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Table 4.4-1 
Personnel Types and Descriptions 

Position Number of 
Employees 

Minimum 
Qualifications 

Position Function 

Cashiers 2 or more Training by Solid Waste 
Operations Manager in 
the SOP rules, and 
waste screening training 
course (e.g., I.I.E.D.) 

Levies fees on landfill customers.  
Operates the scale, keeps 
appropriate records, controls site 
access screens for unauthorized 
waste, and provides general 
customer direction and information. 

Maintenance 
Personnel 

2 (0 tpd – 1500 tpd) 
3 (1501 tpd – 3500 

tpd) 

Internal safety training 
and personal protective 
equipment training 

General facility maintenance.  Picks 
up windblown litter as directed.  
Directs traffic at disposal area. 

An organizational chart for the solid waste operations is presented below: 

 

 

 

 
 

 

 

 
 

4.4.2 Landfill Equipment 
Table 4.4-2 summarizes the equipment used at the facility during its active life.  The 
equipment type, number, size and function are also included.  The number of 
equipment will be increased as indicated in the table as the annual waste acceptance 
rate increases over the life of the permit as discussed in Section 4.3 – Waste 
Acceptance Rates.   
  

Director 
Environmental Services 

Assistant Director 
Environmental Services 

Solid Waste Operations 
Manager 

Solid Waste Landfill 
Supervisor 

Cashier Maintenance Personnel Equipment Operator 

Senior Cashier/Accounting 
Payroll Specialist 
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Table 4.4-2 
Landfill Facility Equipment List 

Equipment Type 
Number 

(Minimum) 
Typical Size Function 

Dozers (tractor) 1 (0 tpd–1500 tpd) 
2 (1501 tpd–3500 tpd) 240 HP or greater Waste and soil spreading 

and compaction 

Scraper  

1 or more (0 tpd–1500 
tpd) 
2 or more (1501 tpd–3500 
tpd) 

Greater than 20 cubic 
yards (cy) 

Transportation of daily 
cover, fire fighting support 

Compactor 

1 or more (0 tpd–1500 
tpd) 
2 or more (1501 tpd–3500 
tpd 

Greater than 80,000 lbs  Waste spreading and 
compaction 

Water Truck 1 At least 5,000 gallons Dust control, fire fighting 
support 

Diesel Fuel Tank 1 10,500 gallons Vehicle fueling 
Street Sweeper or 
sweeper attachment 
brush for loader 

1 5 foot broom Cleaning of paved on-site 
roads 

Portable Litter Screens 4 or more 10 feet by 10 feet Active face litter control 
Road Grader or 
Maintainer 1 Size varies Grading of access roads, 

soil spreading 
Bucket Loader 1 25 cubic yards Earth moving 
Submersible Leachate 
Pumps 1 per sump  Transfer of leachate from 

sumps  
Electronic liquid level 
indicators 1 per sump  Monitor leachate level in 

sumps 

In addition to the above list, miscellaneous pickups, and other light utility vehicles as 
well as various water pumps, instruments, and safety and training equipment will be 
on-site as necessary for operational efficiency.  A gasoline generator for power 
outages will also be kept on site. 

Backup equipment will be available at the site or kept at a location that is within two 
hours drive time, one-way, from the site.  The minimum types of machinery listed 
above should be operable at all times at the site.  Backup equipment is available 
through the City of El Paso and includes one of each of the items listed above. 

In the event of equipment repairs or during equipment maintenance periods, the 
facility will obtain equipment from other facilities, contractors, or local rental 
companies to avoid interruption of waste services. 
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Section 4.5 
SITE INSPECTION AND MAINTENANCE LIST 

REQUIREMENTS 
30 TAC §330.65 

Table 4.5-1 outlines the site inspection and maintenance list of the facility.  The Item, 
Task, Frequency, Inspector and Inspection Documentation are also included. 

Table 4.5-1 
Site Inspection and Maintenance List – Operational Requirements 

Item Task Frequency Inspector Inspection 
Documentation 

Fence/Gates Inspect perimeter fence and 
gates for damage.  Make repairs 
if necessary 

Weekly Solid Waste 
Operations 
Manager or 
Designee 

Document 
inspection in the 
Site Operating 
Record 

Windblown 
Waste 

Police working face area, wind 
fences, access roads, entrance 
areas, and perimeter fence for 
loose trash.  Clean up as 
necessary. 

Daily as specified 
in Section 4.9.5. 

Solid Waste 
Operations 
Manager or 
Designee 

Document 
inspection in the 
Site Operating 
Record 

Waste Spilled 
on Route to the 
Site 

Police and clean up the 
entrance areas and all roads at 
least 2 miles from the site 
entrances for loose trash.  

Daily as specified 
in Section 4.9.8. 

Solid Waste 
Operations 
Manager or 
Designee 

Document 
inspection in the 
Site Operating 
Record 

Landfill Markers Inspect all landfill markers for 
damage, color-coding, and 
general location.  Correct or 
replace damaged markers within 
15 days of discovery. 

Monthly Solid Waste 
Operations 
Manager or 
Designee 

Document 
inspection in the 
Site Operating 
Record 

Site Access 
Road 

Inspect site access road for 
damage from vehicle traffic, 
erosion, or excessive mud 
accumulation.  Maintain as 
needed.  Grading equipment will 
be used to control or remove 
mud accumulations on roads as 
well as minimize depressions, 
ruts, and potholes. 

Inspect Daily – 
more often during 
wet weather or 
extended dry 
weather periods. 
Grade Weekly or 
as required. 

Solid Waste 
Operations 
Manager or 
Designee 

Document 
inspection and 
repairs in the 
Site Operating 
Record 

Daily Cover Inspect for proper placement, 
thickness, and compaction.  
Correct problems as needed.  
Verify that vectors are not an 
issue. 

Daily at the active 
face and all daily 
cover areas will be 
inspected.  

Solid Waste 
Operations 
Manager or 
Designee 

Document 
inspection in the 
Site Operating 
Record 

Intermediate 
Cover 

Inspect for proper placement, 
thickness, erosion, and 
compaction and for presence of 
waste or other contamination.  
Correct problems as needed. 

Monthly and within 
72-hours of a 
rainfall event of 0.5 
inches or more. 

Solid Waste 
Operations 
Manager or 
Designee 

Document in 
the Site 
Operating 
Record 
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Table 4.5-1 
Site Inspection and Maintenance List – Operational Requirements 

Item Task Frequency Inspector Inspection 
Documentation 

Final Cover Inspect for proper placement, 
thickness, compaction, slope, 
settlement and erosion. 
Maintenance will be ongoing 
throughout post closure care 
period.  Correct problems as 
needed. 

Monthly and within 
72-hours of a 
rainfall event of 0.5 
inches or more. 

Solid Waste 
Operations 
Manager or 
Designee 

Document in 
the Site 
Operating 
Record 

Site Signs Inspect all site signs for 
damage, general location, and 
accuracy of posted information. 

Weekly Solid Waste 
Operations 
Manager or 
Designee 

Document in 
the Site 
Operating 
Record 

Ponded Water Inspect site for unauthorized 
ponded water areas as 
described in Section 4.9.19.  
Correct problems as needed. 

Monthly and within 
72-hours of a 
rainfall event of 0.5 
inches or more. 

Solid Waste 
Operations 
Manager or 
Designee 

Document in 
the Site 
Operating 
Record 

Leachate 
Monitoring 

Active cells with daily cover: 
check leachate levels within 
sump and recirculate when 
levels exceed 12 inches on the 
liner.   
Inactive cells with intermediate 
cover: leachate is recirculated 
automatically when the leachate 
levels exceed 12 inches on the 
liner.   

Active cells: 
Monitor leachate 
levels daily.  If 
levels do not 
exceed 12 inches 
after 3 consecutive 
days, monitor 
leachate levels 
weekly.  If levels do 
not exceed 12 
inches after 3 
consecutive weeks, 
monitor leachate 
levels monthly. 
Inactive cells: 
Monitor leachate 
levels quarterly. 

Solid Waste 
Operations 
Manager or 
Designee 

Document in 
the Site 
Operating 
Record 

Odor Inspect the perimeter of the site 
to access the performance of 
site operations to control odor. 

Daily Solid Waste 
Operations 
Manager or 
Designee 

Document in 
the Site 
Operating 
Record 

Perimeter 
Channels/Ponds 

Inspect perimeter channels and 
detention ponds to verify that 
they are functioning as designed 
(e.g., excess sediment removed, 
outlet structures intact, erosion 
control measures intact). 

Monthly and within 
72-hours of a 
rainfall event of 0.5 
inches or more. 

Solid Waste 
Operations 
Manager or 
Designee 

Document in 
the Site 
Operating 
Record 
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Section 4.6 
TRAINING REQUIREMENTS 

30 TAC §330.65 

Personnel training records will be maintained in accordance with 30 TAC §335.586(d) 
and (e).  Landfill personnel will maintain operator licenses issued in accordance with 
30 TAC, Subchapter F (relating to Municipal Solid Waste Facility Supervision), as 
required. 

Table 4.6-1 lists the applicable training requirements per 30 TAC §335.586(a) and (c) 
by position. 

Table 4.6-1 
Job Positions and Training Requirements  

Position Job Description Training 
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Solid 
Waste 
Operations 
Manager 

Responsible for all 
activities; ensure 
adequate staffing and 
inspections 

X X X X X X X X X X A  X X X 

Facility 
Supervisor 

Manage LF staff and 
waste operations.  
Maintain Site Operating 
Record. 

X X X X X X X X X X A  X X X 

Cashier/ 
Senior 
Cashier or 
Accounting
/ Payroll 
Specialist 

Take receipts; Visual 
inspection of loads; 
Handle fee transactions; 
Maintain operating 
records. 

X X  X X X X X  X    X  

Equipment 
Operator 

Compact waste, apply 
daily cover, and maintain 
drainage ditches and 
ponding areas. 

X X X X X X X X X X  X  X X 

Maintenan
ce 
Personnel 

Directs vehicles to 
unloading areas; Other 
duties as assigned 

X X X X X X X X X X   X X X 

Note: More detailed job descriptions along with written descriptions of the type and amount of introductory and continued 
training provided to each employee will be maintained in the facility Site Operating Record. 
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The City of El Paso will ensure that the Landfill Manager at the site is knowledgeable 
in the proper operation of a municipal solid waste landfill and the current operational 
standards required by the TCEQ.  The Landfill Manager will be an experienced 
manager and will maintain a Class A license as defined in 30 TAC §30.210.  It will be 
the responsibility of the Landfill Manager to ensure that all landfill personnel are 
properly trained and are operating the landfill in accordance with this SOP and 
operation standards required by the permit and the TCEQ municipal solid waste 
regulations. 

The personnel training program will be directed by a person trained in waste 
management procedures, and will include instruction that teaches facility personnel 
waste management procedures and contingency plan implementation relevant to the 
positions in which they are employed. 

New employees will receive a comprehensive overview of all aspects of landfill 
operations, focusing on information that is necessary to protect the health and welfare 
of the new employee and enable them to perform their duties in accordance with this 
SOP and operational standards required by the permit and the TCEQ municipal solid 
waste regulations.  Following initial training, new employee training will continue 
during periodic training sessions consisting of on-the-job training. 

Training meetings will be scheduled and conducted for all employees at least once per 
month.  If a regular monthly meeting is cancelled, it will be rescheduled or combined 
with the scheduled training the next month.  Training sessions will be scheduled to 
allow all site operations to be uninterrupted.  Records of personnel attending each 
training session and the topics covered will be maintained at the site.  Topics for 
training may vary monthly, but will be conducted annually for the following: 
 Safety 
 Fire protection, prevention, and evacuation 
 Fire extinguisher use 
 Emergency response 
 Litter control and windblown waste pick-up 
 Hazardous waste and PCB waste detection and control (waste screening), if 

applicable 
 Prohibited waste management 
 Properties of methane gas and safety procedures for methane gas, if applicable 
 Random inspection procedures 

Facility personnel will take part in an annual review of their initial training in 
accordance with 30 TAC §335.586(c).  A written description of the type and amount 
of introductory and continued training provided to each employee will be maintained 
in the facility Site Operating Record. 
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Section 4.7 
DETECTION AND PREVENTION OF THE DISPOSAL OF 

PROHIBITED WASTES 
30 TAC §330.65 

4.7.1 Disposal of Wastes 
Below is a description of landfill operations in accordance to 30 TAC §330.127(5).   

The acceptance and disposal of the following prohibited wastes will not be allowed at 
this site: 
 Class I Industrial Solid Waste. 
 Regulated Hazardous Waste.  
 Polychlorinated Biphenyls (PCBs) wastes, as defined under 40 Code of Federal 

Regulations (CFR), Part 761, will not be accepted for disposal or disposed. 
 Lead acid storage batteries will not be intentionally or knowingly accepted for 

disposal. 
 Do-it-Yourself (DIY) used motor vehicle oil will not be intentionally or knowingly 

accepted for disposal. 
 Used-oil filters from internal combustion engines will not be intentionally or 

knowingly accepted for disposal. 
 Whole used or scrap tires will not be accepted for disposal or disposed.  
 Items containing chlorinated fluorocarbons (CFCs), such as refrigerators, freezers, 

and air conditioners, will only be accepted at the site if the generator or transporter 
provides written certification that the CFC has been evacuated from the unit and 
that it was not knowingly allowed to escape into the atmosphere.  The site operator 
will verify that the refrigerant has been evacuated from the appliance or shipment 
of appliances previously.  Such verification will include a signed statement from 
the person from whom the appliance or shipment of appliances is obtained that all 
refrigerant that had not leaked previously has been recovered from the appliance or 
shipment of appliances in accordance with 40 CFR §82.156 (g) or (h) as applicable.  
This statement will include the name and address of the person who recovered the 
refrigerant and the date the refrigerant was recovered or a contract that refrigerant 
will be removed prior to delivery.  The facility will notify persons who may deliver 
such items of the requirement to verify evacuation of refrigerant by signage or 
letter. 

 Liquid waste (any waste material that is determined to contain "free liquids" as 
deemed by EPA Method 9095 (Paint Filter Test), as described in "Test Methods for 
Evaluating Solid Wastes, Physical chemical Methods" (EPA Publication Number 
SW-846)) will not be disposed of unless it is: 
 Bulk or non-containerized liquid waste that is: 
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– Household waste other than septic waste; or 
 Contained liquid waste; and 

– The container is a small container similar in size to that normally found in 
household waste; 

– The container is designated to hold liquids for use other than storage; or the 
waste is a household waste. 

 Leachate and landfill gas condensate if authorized under Section 32.0. 
 Septic tank waste. 
 Non-stabilized sludge. 

4.7.1.1 Measures for Controlling Prohibited Wastes 
Procedures to detect and control the receipt of prohibited wastes include: 

1. Informing facility customers of prohibited wastes by posting one or more signs at 
the facility entrance listing prohibited wastes.  

2. Providing customers (regular and one-time or occasional) with a written list of 
prohibited wastes. 

3. Informing all drivers of incoming waste hauling vehicles and operators of any 
transfer stations of prohibited wastes by: 
 Posting one or more signs at the facility entrance listing prohibited wastes. 
 Providing all vehicle drivers and transfer station operators with a written list of 

prohibited wastes. 

4. Facility personnel training and activities: 
 Training for appropriate facility personnel responsible for inspecting or 

observing incoming loads to recognize regulated hazardous waste and PCB 
waste. 

 Random inspections of incoming loads in accordance with procedures described 
in this section. 

 Maintaining records of all inspections. 
 Notification of the executive director of any incident involving a regulated 

hazardous waste or a PCB waste at the Landfill. 
 Remediation of any regulated hazardous waste or PCB waste discovered at the 

site in accordance with 30 TAC §335.349. 

Facility personnel will check for indications of prohibited waste as detailed below. 

An important aspect of controlling the receipt of prohibited waste at the landfill is by 
the control of access into the facility by unauthorized vehicles.  This issue is addressed 
in 30 TAC §330.131 Access Control.  Facility personnel will be trained to inspect 
vehicles and identify regulated hazardous waste, polychlorinated biphenyl (PCB) 
waste and other prohibited wastes.  At a minimum, the cashiers and equipment 
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operators at the working face will be trained in inspection procedures for prohibited 
waste.  The personnel will be trained on an on-the-job basis by their supervisors.  
Records of employee training on prohibited waste control procedures will be 
maintained in the facility Site Operating Record.  The personnel will be trained to look 
for the following indications of prohibited waste: 
 Yellow hazardous waste or PCB labels 
 DOT hazard placards or markings 
 Liquids 
 55-gallon drums 
 85-gallon overpack drums 
 Powders or dusts 
 Odors or chemical fumes 
 Bright or unusual colored wastes 
 Sludges 

If landfill personnel identify any of the above indications with an incoming load, then 
that load will be directed to an area out of the flow of traffic, and the personnel will 
further assess the load.  If the load is determined to contain prohibited waste or if there 
is any possibility that it may be prohibited waste, the load will be rejected and directed 
back to the generator.  All landfill personnel will be diligent in looking for trucks 
bringing in waste loads from potential sources of prohibited waste such as industrial 
facilities, microelectronics manufacturers, electronic companies, metal plating 
industry, automotive and vehicle repair service companies, and dry cleaning 
establishments. 

4.7.1.2 Random Inspections 
Incoming waste is controlled in three ways to preclude the inadvertent receipt of 
prohibited wastes.  One level of control is to inform customers of the types of waste 
that are to be excluded.  A second control is to inform all vehicle drivers and transfer 
station operators of the restrictions.  Key personnel will be informed of the typical 
visible characteristics of these materials.  A third control is provided by the landfill 
personnel through random inspections.  

Random inspections by the landfill site personnel will be made daily of no less than 
one percent (1%) of incoming loads.  At least one vehicle per day will be randomly 
inspected.  For a random inspection, the cashier will select an incoming vehicle for 
inspection, notify the equipment operator, and direct the selected load to the area of 
the working face or public drop-off area (PDA).  Inspections based on internal 
profiling procedures will count towards the total of random inspections.  Once the 
selected load arrives at the working face or PDA, the equipment operator will direct 
the vehicle to a separate location of the working face or PDA and out of the flow of 
normal landfill traffic.  As the load is dumped, the equipment operator will visually 
inspect the contents. 
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Records of all inspections will be maintained as part of the Site Operating Record.  
The results of these inspections will be documented on the Load Inspection Report 
Form.  The reports will include the date and time of inspection, the name and address 
of the hauling company and driver, the type of vehicle, the size and source of the load, 
contents of the load, indicators of prohibited waste, and results of the inspection. 

If identified, unauthorized wastes shall be removed from the working face or PDA 
immediately after identified and placed back in the offending transporter's vehicle, if 
possible.  If returning the material to the offending transporter's vehicle is not possible, 
the unauthorized waste will be placed in a suitable collection bin or otherwise 
contained until removed from the site for proper disposal.  All events related to 
unauthorized waste at the facility will be documented in the facility’s operating record.  
TCEQ will be notified of any incident involving the receipt or disposal of regulated 
hazardous waste or PCB waste at the landfill.  Records of the notification will be kept 
in the site operating record and will include the date and time of notification, the 
individual contacted, and the information reported. 
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Section 4.8 
FIRE PROTECTION 

30 TAC §330.65 

4.8.1 Fire Protection Plan 
The following steps are taken regularly at the facility by designated personnel to 
prevent fires from Landfill operations: 
 Prohibiting open burning of waste all times at the Landfill. 
 Preventing burning waste from incoming waste loads from being dumped in the 

active area of the Landfill.  The cashiers and equipment operators will be alert for 
signs of burning waste such as smoke, steam, or heat being released from incoming 
waste loads. 

 Fuel spills will be contained and cleaned up immediately.  Soil contaminated with 
spilled fuel will be excavated and, if authorized, disposed of at the working face.  
Contaminated soils may be excavated using a shovel for small areas or with heavy 
equipment as appropriate. 

 Landfill equipment will not remain in the vicinity of exposed waste overnight. 
 Equipment that is used at the working face will be routinely cleaned.  The high 

pressure water or steam cleaning will remove combustible waste and caked 
material which can cause equipment overheating and increase of fire potential.  

 Dead trees, brush, or vegetation adjacent to the Landfill will be removed 
immediately, and grass and weeds mowed at least semi-annually, if necessary, so 
that grass or brush fires cannot spread to the Landfill or off-site. 

 Smoking is not permitted at the Landfill except for within a 25 ft radius of the 
Landfill break room.   

 Soil cover or non-flammable alternate covers will be used on a daily basis. 

Other operational activities where combustible materials are stored or processed are 
briefly described below.  Specific fire protection measures for each of these activities 
have also been identified in accordance with 30 TAC §330.129.     
 Brush Collection and Mulching Area:  When the Landfill is active, the City may 

designate a separate area at the Landfill where tree limbs will be accepted and 
stockpiled prior to mulching.  The City will mulch the tree limbs and stockpile the 
mulch for the public to pick up at no charge.  Specific fire protection measures for 
this area include prohibiting smoking in this area and having a fire extinguisher 
available at this location.  The procedures to follow in the event of a fire will be as 
specified in Section 4.8.2 below. 

 Used Oil Storage Area:  Used oil resulting from the maintenance of Landfill 
equipment will be stored at the Landfill’s maintenance building and storage area.  
Specific fire protection measures for this area include prohibiting smoking and 
having a fire extinguisher available at this location.  Any oil spills that occur will 
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be contained and cleaned up immediately.  Soil contaminated with spilled oil will 
be excavated and, if authorized, disposed of at the working face.  Contaminated 
soils may be excavated using a shovel for small areas or with heavy equipment as 
appropriate. 

4.8.2 Procedures in the Event of a Fire 
Landfill staff will take the following steps if a fire is discovered: 
 Contact the Local Fire Department by dialing 911.  The nearest Fire Station at 

10820 McCombs (Station 28) shall also be contacted by telephone at (915) 857-
4011. 

 Alert other facility personnel. 
 Contact the Director and Assistant Director of the City of El Paso Environmental 

Services. 
 Assess extent of fire, possibilities for the fire to spread, and alternatives for 

extinguishing the fire. 
 Immediately direct vehicles out of the fire area, and prevent unnecessary vehicles 

from entering the area.   
 If it appears that the fire can be safely fought with available fire fighting devices 

until arrival of the Local Fire Department, attempt to contain or extinguish the fire. 
 Upon arrival of Local Fire Department personnel, direct them to the fire and 

provide assistance as appropriate. 
 Do not attempt to fight the fire alone.  Do not attempt to fight the fire without 

adequate personal protective equipment.  Be familiar with the use and limitations 
of firefighting equipment available onsite. 

4.8.3 Fire Fighting Methods 
Firefighting methods for burning solid waste include smothering with soil, separating 
burning material from other waste, spraying with water if available from an on-site 
water truck or detention pond.  Small fires might be controlled with hand-held 
extinguishers.  If the fire is at an active disposal area, if possible, the burning waste 
will be isolated or pushed away immediately before the fire can spread or firebreaks 
will be cut around the fire before it can spread.  If moving the waste is not possible, or 
if it is unsafe, efforts will be made to cover the working face with earth immediately to 
smother the fire.  The faster that soil can be placed over the fire, the more effective 
this method will be in controlling and extinguishing the fire.  If a fire is in the working 
face, the burning area will be isolated and pushed away from the working face 
quickly, or firebreaks will be cut around the fire before it can spread.  If this is not 
possible or this is unsafe, efforts to cover the working face with earth will be initiated 
immediately to smother the fire.  The stockpiled daily earthen cover material may be 
used for firefighting purposes. 

If a fire occurs on a vehicle or piece of equipment, the equipment operator will bring 
the vehicle or equipment to a safe stop.  If the safety of personnel will allow, the 
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vehicle will be parked away from fuel supplies, uncovered solid wastes, and other 
vehicles.  The engine will be shut off and the brake engaged to prevent movement of 
the vehicle or piece of equipment. 

4.8.3.1  Earthen Material Coverage 
A stockpile of earthen material adequately sized to cover the working face will be 
maintained at all times within 2,000 feet of the working face or active disposal area.  
The source will be sized to cover the working face with a six-inch layer of earthen 
material.  Earthen material coverage calculations are presented below. 

Typical size of working face = 15,000 sq. ft. 
Required stockpile = 15,000 sq. ft. x 0.5 ft. x (cubic yd/27 cubic ft.) = 278 cubic yards  

The operator will, at all times, maintain sufficient equipment for moving the soil 
stockpile and placing a six-inch soil cover over the working face within one hour of 
detecting a fire at the working face.  

4.8.3.2  Demonstration of Stockpile Accuracy 
The typical size of the working face will be approximately 15,000 square feet.  For 
covering this size of working face, the required stockpile will be 278 cubic yards. 

This earthen volume would be distributed across the working face by one of the 
earthmovers required on-site (a front-end loader or bulldozer. See equipment list of 
this SOP).  Additional equipment will be used, if applicable, to smother the fire within 
one hour of being detected. 

4.8.3.3  Example Calculations:   
   Volume of Daily Cover: 278 CY 
    Size of Haul Trucks: 20 CY  
   Number of Haul Trucks: 2 CY 
   Number of Loads: 7 
   Time to Load: 5 min 
   Average Truck Speed: 15 mph 
   Average Truck Speed: 1320 fpm 
   Average Truck Time Round Trip: 3 min 
  Length of Time to Cover Working Face: 56 min 
  Distance from Working Face: 2000 ft 

4.8.4 Fire Equipment 
The site will be equipped with fire extinguishers of a type, size, location, and number 
as recommended by the local fire department.  The fee station, maintenance area, 
brush collection and mulching area, all Landfill equipment, and all Landfill vehicles 
will be equipped with fire extinguishers.  Each fire extinguisher will be fully charged 
and ready for use at all times. Each extinguisher will be inspected on an annual basis 
and recharged as necessary.  A qualified service company will perform these 
inspections, and all extinguishers will display a current inspection tag.  Inspection and 
recharging will be performed following each use.  Landfill equipment and vehicle 
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shall not return to work if the equipped fire extinguisher(s) was used and has not been 
replaced or refilled. 

4.8.5 Fire Protection Training 
Training of on-site personnel in firefighting techniques, fire prevention, response, and 
fire protection aspects of the SOP will be provided by established professionals on an 
annual basis and within 30 days of initial hire.  Personnel will be familiar with the use 
and limitations of firefighting equipment available on-site and how to evaluate the 
type and extent of a fire and its potential for spreading.  Records of this training will 
be included in this Site Operating Record for this facility. 

4.8.6 TCEQ Notification 
After any fire (related to waste management activities that cannot be extinguished 
within 10 minutes of discovery) occurs, the TCEQ regional office will be contacted.  
The notification to the regional office will include: 
 Contact by telephone as soon as possible, but no later than four hours following the 

fire discovery, and 
 Provide a written description of the cause and extent of the fire and the resulting 

fire response within 14 days of fire detection. 

Landfill fires frequently cause concern on the part of nearby landowners, who turn to 
the TCEQ’s regional office for information.  Because of this, the facility will provide 
to the appropriate TCEQ regional office as much information as possible regarding the 
fire and firefighting efforts, as soon as possible after the fire occurs. 

The fire prevention and fire control procedures for the facility will be revisited 
following the occurrence of a significant fire to determine if modifications are 
warranted. 
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Section 4.9 

OPERATIONAL PROCEDURES 
30 TAC §330.65 

4.9.1 Access Control 
Uncontrolled access to the Landfill shall be prevented.  Public access to the Landfill 
will be controlled by means of signs, barriers or a combination of both, appropriate to 
protect human health and safety to the environment.  The following access controls are 
in place at the Landfill. 

4.9.1.1 Site Security 
Public access will be controlled to minimize unauthorized vehicular traffic, 
unauthorized and illegal dumping, and public exposure to hazards associated with 
landfills.  Fences and gates will be used to control access to the site.  The property 
owned by the City (the existing and expansion Landfill facilities) is enclosed by a 
barbed wire fence.  Also, a barbed wire fence is located along the entrance road to the 
quarry currently located within the Landfill permitted area.  The barbed wire fence is 
intended to prevent access to the site.  The Landfill is also enclosed by earthen berms 
located along the western and northern sides of the Landfill boundary.  These berms 
minimize access to the site as well as provide visual screening to the active area of the 
Landfill.  Conspicuous warning signs (NO TRESPASSING) legible from a distance of 
at least 25 feet will be placed at intervals surrounding the site.   

The site access road (Landfill entrance) and access gate is located at McCombs Road, 
East of the intersection of McCombs Road and Stan Roberts Sr. Road (FM 2529).  
This access road will handle all traffic to and from the site.  A cashier will control 
vehicle access to the Landfill at the fee collection station located at the scale house 
during operating hours.  An emergency access gate is located along McCombs Road.  
This emergency gate will remain locked at all times. 

During non-operating hours, the access gate is to remain locked and secured, and 
security guard service must be present.  The fee collection station, scale house, scales, 
public drop-off site, above-ground fuel storage tank, employee parking and 
maintenance facility must be lighted after sunset. 

4.9.1.2 Vehicle Access 
Public access roads to the Landfill are paved, all-weather roads as described in Section 
4.9.12, Site Access Roads.  Only vehicles authorized by the Landfill manager, Landfill 
construction vehicles, Landfill personnel vehicles, and authorized haul vehicles have 
access beyond the fee collection station.  Only authorized haul vehicles or vehicles 
authorized by the manager or designee are allowed access to the working face.  
Signage will provide direction to customers and the public to the public entrances of 
the Landfill.  Speed limit and directional signs will also be placed.   Additional signs 
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will warn of traffic, wet conditions and of contractors operating at the site, when 
applicable.  On-site signage within the facility will provide direction to public 
unloading areas. 

Vehicles with solid waste arriving at the waste disposal working face will be directed 
to an unloading area by on-site personnel or signage.  Operations at the working face 
will be conducted in a manner that allows the prompt and efficient unloading of waste.  
The approach to the unloading area will be wide enough to safely unload at least two 
vehicles side-by-side.  

The facility will comply with the schedule and notification requirements outlined in  
Table 4.9-1 for any access breach. 

Table 4.9-1 
Access Breach Schedule and Notification Requirements 

Requirements Access Breach 
Repaired within 8 hours 

Access Breach 
Not permanently repaired 

in 8 hours 
Notify TCEQ Regional Office of breach 
and repair schedule Not required Within 24 hours 

Make temporary repairs Not required Within 24 hours 

Make permanent repairs Within 8 hours Within schedule submitted to regional 
office in initial notice 

Notify TCEQ Regional Office when 
permanent repair completed Not required Within schedule submitted to regional 

office in initial notice 

4.9.2 Unloading of Waste 
The unloading of solid waste is to be confined to as small an area as practical.  The 
maximum size of the working face will be 150 feet in length by 100 feet in depth.  
Residential customers and some commercial haulers will dispose of their waste at the 
public drop off site.   

The unloading of waste in unauthorized areas is prohibited.  Any waste deposited in an 
unauthorized area will be removed immediately and disposed of properly.  A trained 
employee will be present at the fee station at all times during operating hours to 
monitor all incoming loads of waste, and will direct traffic to the appropriate 
unloading area.  Trained maintenance personnel will also be on duty during operating 
hours at the working face to direct and monitor unloading of solid waste. 

Cashiers and equipment operators will monitor the incoming waste.  These personnel 
will be familiar with the rules and regulations governing the various types of waste 
that can or cannot be accepted into the facility, including knowledge of 30 TAC 
§330.133.  The personnel will also have the basic understanding of both industrial and 
hazardous waste and their transportation and disposal requirements.  The facility is not 
required to accept any solid waste that may cause problems in maintaining full and 
continuous compliance with the permit. 

Certain wastes are prohibited from disposal at this facility.  Prohibited wastes are 
described in Section 4.7 of this plan.  The unloading of prohibited wastes at the facility 
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will not be allowed. Necessary steps will be taken by the Landfill operator to ensure 
compliance.  Landfill personnel have the authority and responsibility to reject 
unauthorized loads, have unauthorized material removed by the transporter, and/or 
assess appropriate surcharges.  Any unauthorized waste discovered after unloading 
will be placed back in the offending transporter’s vehicle, if possible, or otherwise 
returned promptly to the transporter or generator of the waste.  The driver may be 
advised where the waste may be disposed of legally and will be responsible for the 
proper disposal of this rejected waste. 

In the event the unauthorized waste is not discovered until after the vehicle that 
delivered it is gone, the waste will be segregated and controlled as necessary.  An 
effort will first be made to identify the entity that deposited the prohibited waste and 
have them return to the site and properly dispose of the waste.  In the event that 
identification is not possible, the Landfill manger will notify the TCEQ and seek 
guidance on how to dispose of the waste as soon as practical.  A record of 
unauthorized material removal will be maintained in the Site Operating Record. 

Only those persons operating vehicles that comply with the following requirements 
will be authorized to dispose of waste at this site: 
 All vehicles and equipment used for collection and transportation of waste will be 

operated and maintained to prevent loss of waste material and to limit health and 
safety hazards to Landfill personnel and the public. 

 Collection vehicles and equipment will be maintained in a sanitary condition to 
preclude odors and fly breeding. 

 Collection vehicles not equipped with an enclosed transport body will use other 
devices such as nets or tarpaulins to preclude additional spillage. 

Landfill personnel will keep vigilant watch for compliance with operating 
requirements.  Signs with directional arrows and/or portable traffic barricades will 
help to restrict traffic to designated disposal locations.  Signs will be placed along the 
access route to the current disposal area.  In addition, rules for waste disposal and 
prohibited waste will be prominently displayed on signs at the site entrance. 

Waste such as tree limbs and bulky items shall be placed in a separate location.  The 
City mulches tree limbs and stockpiles the mulch for the public to pick up at no 
charge.  Bulky items will be handled as addressed under Section 4.9.9. 

4.9.3 Facility Operating Hours 
The hours of waste operation are to be as follows: 
 The waste acceptance hours for the facility will be 6:00 a.m. to 7:00 p.m., seven 

days a week.  The current operating hours (which may be more restrictive than the 
permitted waste acceptance hours) will be posted on a sign at the entrance to the 
Landfill (e.g., the Landfill is open to the public from 7:00 a.m. to 4:00 p.m., six 
days a week).   

 Transportation of materials and heavy equipment will not be conducted between 
the hours of 9:00 p.m. and 5:00 a.m. 
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 In accordance with 30 TAC §330.135(b) the permit may include alternative 
operating hours of up to five days in a calendar-year period to accommodate 
special occasions, special purpose events, holidays, or other special occurrences.  
The facility will request temporary authorization from TCEQ, if alternative 
operating hours for any of these reasons are required. 

 In accordance with 30 TAC §330.135(c), TCEQ may allow additional temporary 
waste acceptance hours to address disasters, other emergency situations, or other 
unforeseen circumstances that could result in the disruption of waste management 
services in the area.  In the event that alternative operating hours are required for 
any of these reasons, the facility will request temporary authorization from TCEQ.  

 Alternative operating hours when used will be recorded in the site operating record 
and will include the dates, times, and duration. 

4.9.3.1 Severe Weather Plan 
The purpose of the Severe Weather Plan is to guide the Landfill facility as to the 
proper severe weather preparation or closure procedure of the facility during severe 
weather conditions.  It is important that severe weather conditions be assessed 
scrupulously in order to ensure the safety of customers and Landfill personnel.  

During periods of severe weather conditions, the Landfill manager is responsible for 
assessing the severity of the conditions at the facility.  Severe weather includes, but is 
not limited to, heavy rainfall, heavy snow or ice, and blowing dust.  The Landfill 
manager shall assess the weather conditions at the active cell and at any location 
accessible to customers and employees.  The facility must be checked for any 
conditions that pose a safety hazard to customers and employees.  These conditions 
include, but are not limited to, hazardous road conditions such as muddy or slick 
roadways, and reduced and/or zero visibility due to blowing dust or snow conditions. 

After a weather assessment has been completed, the Landfill manager will make one 
of two decisions.  The first decision will be the option to attempt a preparation of all 
access roads and accessible areas to Landfill personnel.  All areas of the facility must 
be deemed safe.  Postponement of the scheduled opening and/or a temporary closing 
of the facility may be necessary to prepare the facility.  The second decision will be to 
close the facility.  Once the conditions are considered hazardous, the Environmental 
Services Director and/or Assistant Director must be notified in order to approve the 
closure. 

Once approved, the Landfill manager will instruct a qualified cashier to close the entry 
gates.  The cashier will man the gates until all customers have been assisted out of the 
facility.  The Landfill will then be closed, utilizing only the Site Operating Plan 
guidelines that do not pose a safety threat to employees due to the existing severe 
weather conditions. 

Daily cover will be applied as soon as possible, but not more than one hour after 
closure to the public on the working face. 
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4.9.4 Site Sign 
A conspicuous sign measuring a minimum four feet by four feet will be maintained at 
the public entrance to the site.  The sign states, in letters at least three inches high, the 
following information: 
 Type of MSW Facility; 
 Authorized by TCEQ Permit Number: MSW 729B; 
 Hours of Operation; 
 Emergency 24-hour Contact Number; and 
 Local Emergency Fire Department Number. 

The sign will be visible and readable from the facility entrance.  A sign prohibiting 
receipt of hazardous waste or closed drums and a no-smoking sign will be posted near 
the facility entrance or gatehouse.  A sign will be prominently displayed at the facility 
entrance stating that all loads will be properly covered or otherwise secured. 

Signs for traffic flow shall be placed as needed inside the facility.  The Landfill 
Manager shall periodically inspect the signs and authorize maintenance as needed. 

4.9.5 Control of Windblown Solid Waste and Litter 
Windblown waste and litter will be controlled through several methods, including 
proper transport, unloading, compaction, and cover procedures.  The use of portable 
litter control fences and adequate staffing will provide control of windblown waste 
and litter.  Portable fencing will be utilized along the down-wind side of the active 
disposal area if the wind exceeds ten miles per hour.  The portable fences will be at 
least ten feet high.  The City also proposes to install new perimeter debris netting 
along portions of the boundary of the Landfill, as needed.  The location of the 
perimeter netting will be based on active areas and prevailing winds.  

All disposal vehicles shall have properly secured loads before being allowed to enter 
the facility.   Personnel will police the Landfill site, including fences, access roads, 
and the entrance gate, every operating day to pick up and return windblown waste and 
litter to the active working face and perform such other litter control measures, as 
necessary.   

Daily cover will be placed on top of the waste lift as soon as it is practical for any 
portion of the lift that reaches recommended lift height.  The working face will be 
covered daily. 

4.9.6 Easements and Buffer Zones 
A 300-ft wide easement, owned by the El Paso Electric Company, is located adjacent 
and along the northern portion of the Landfill site.  The easement is located outside of 
the permitted Landfill boundary.  Contact information for the easement is: 
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 El Paso Electric Company 
 P.O. Box 982 
 El Paso, TX 79960 
 (915) 543-4025 during work hours 
 (915) 543-5720 or (915) 543-6464 Emergency and after hours 

The quarry operation is currently within the permitted Landfill boundary, but will 
move to the south and then to the adjacent eastern property upon development of 
future Landfill sectors.  The quarry is currently using a 10-ft wide recorded easement, 
owned by the El Paso Electric Company, which is located north and within the 
permitted Landfill boundary, for delivery of power.  This easement will be abandoned 
prior to the development of Landfill Sector C.  The quarry is also currently using a 
telephone line located south of the Landfill running in a northern direction along the 
future Landfill sectors.  This telephone line will be removed prior to the development 
of Landfill Sectors E, F, and G.  There is no recorded easement for the existing 
telephone line.   

No solid waste unloading, storage, disposal, or processing operations will occur within 
any easement, buffer zone, or right-of-way that crosses the site.  No solid waste 
disposal will occur within 25 feet of the center line of any utility line or pipeline 
easement, unless otherwise authorized by the executive director.  All pipeline and 
utility easements will be clearly marked with posts which extend at least six feet above 
ground level, spaced at intervals no greater than 300 feet.  

The buffer zones may vary around the perimeter of the site, but in no case will they be 
less than 50 feet for previously permitted waste boundaries.  For the vertical expansion 
of the Landfill, the buffer zone is 125-feet from the Landfill boundary in accordance 
with 30 TAC §330.543(b)(2)(B).  All buffer zones, as depicted in the site design, will 
be clearly marked as specified in Section 4.9.7.  Perimeter roads, which provide space 
for the safe passage and movement of operations and emergency fire fighting and 
other vehicles, are located within the buffer zone area.  Drainage structures, berms, 
and landscaping as necessary for visual screening are also located in the buffer zone 
area. 

4.9.7 Landfill Markers and Benchmark 
Landfill markers clearly mark significant features as described in 30 TAC 
§330.143(b).  The markers are steel or wooden posts (or other TCEQ approved 
material) and extend at least 6 feet above the ground surface.  The markers will be 
maintained unobscured by vegetation and will be placed in sufficient numbers to 
clearly indicate the required boundaries.  Markers that are removed or destroyed will 
be replaced within 15 days of their removal or destruction.  Landfill markers will be 
inspected on a monthly basis and will be maintained and repaired on a scheduled 
basis.  Markers are repainted, repaired, or replaced to maintain visibility within 15 
days.   

Where feasible, intermediate markers will be placed on a grid system no greater than 
100 feet apart measured along perpendicular lines to encompass at least the area 
expected to be filled within the next three-year period.   
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Soil liner or geomembrane liner makers will be placed so that the areas for the 
submitted soil liner evaluation report or geomembrane liner evaluation report are 
easily determinable.  The locations of the markers will be reported on each submitted 
report.  The markers will be located so that they tie into the existing landfill grid 
system and will be placed so that they are not destroyed during operations until the 
operations extend into the next constructed area.  The area markers will not be placed 
inside constructed areas. 

Guidelines for type, placement, and color coding of markers are provided in Table 4.9-
2.   

Table 4.9-2 
Color and Placement of Site Markers 

Marker Color Placement 
Site Boundary Black At each corner and along boundary in 300 ft. intervals. 
Buffer Zone Yellow Along buffer zone at each corner and in 300 ft. intervals. 
Easements Green Along the centerline of an easement and along boundary of right-of-

way at each corner and intersection with the facility boundary. 
Grid System White 100 ft. interval (may be placed along buffer zone boundary). 
SLER/GLER Red Tied into Landfill grid system and indicated in SLER/GLER reports. 
Floodplain Blue 300 ft. interval or less if necessary to retain visual continuity.  

A permanent benchmark has been established at the site in an area that is readily 
accessible, but not used for disposal.  The benchmark shall be a bronze survey marker 
set in concrete and shall have the benchmark elevation and survey date stamped on it.  
The benchmark elevation shall be surveyed from a known United States Coast and 
Geodetic Survey benchmark or other reliable benchmark.  The location and elevation 
of the reference benchmark and the permanent benchmark shall be identified on a map 
and shall be included in the Site Development Plan. 

4.9.8 Materials Along the Route to the Site 
The Landfill will take steps to encourage that vehicles hauling waste to the Landfill 
properly secure the load in order to prevent the escape of any part of the load by 
blowing or spilling.  The Landfill will take actions such as posting signs, reporting 
offenders to proper law enforcement officers, adding surcharges, or similar measures.  
On a daily basis, Landfill maintenance personnel will clean up waste materials spilled 
along and within the right-of-way of public access roads serving the facility for a 
distance of two miles in the eastern, western, and southern direction from the facility 
entrance.  Off-site litter located north to the State line will be picked up for a distance 
of 4,800 feet from the entrance of the facility and taken to the active disposal area.  
The Landfill will consult with the Texas Department of Transportation or county 
and/or local governments with maintenance authority over the roads, concerning 
cleanup of public access roads and rights-of-way.  
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4.9.9 Disposal of Large Items 
Large, heavy, or bulky items which cannot be incorporated in the regular spreading, 
compaction, and covering operations at the Landfill will be recycled.  A special area 
will be established to collect these items.  This special collection area will be 
designated as a large-item salvage area.  A permitted salvage company under contract 
with the City will remove the items from the site often enough to prevent these items 
from becoming a nuisance and to preclude the discharge of any pollutants from the 
area. 

Items classified as large, heavy or bulky can include, but are not limited to, white 
goods, (household appliances), air conditioner units, metal tanks, large metal pieces, 
and automobiles. Refrigerators, freezers, air conditioners, and any other items 
containing chlorinated fluorocarbon (CFC) will be handled in accordance with 40 CFR 
§82.156(f), as amended.  Refrigerators, freezers, air condition units, or other items 
containing CFC refrigerant will not be accepted unless the CFC contained in the item 
has been captured and sent to an approved CFC disposal site or recycling facility.  The 
generator or transporter must provide written certification that the CFC has been 
evacuated from the unit prior to acceptance or disposal.  Items such as electrical 
equipment, which contain PCBs should be excluded from waste fill.   

Large items that the salvaging contractor does not remove will be reduced in size at 
the working face.  Special care will be taken to achieve the maximum practical 
compaction of these items prior to placement of the next layer of waste in the lift.  
Care should be taken during disposal of large items to ensure that: 
 Large items are excluded from the initial 5 feet of waste placed over the protective 

cover of a liner; 
 Large items are placed such that they do not interfere with continued waste filling; 

and  
 That other, smaller municipal solid waste is placed and compacted around them. 

4.9.10 Odor Management Plan 
The Landfill will comply with all applicable rules concerning burning and air 
pollution control.  The Landfill will ensure that any unit of the municipal solid waste 
(MSW) facility does not violate any applicable requirement of the approved state 
implementation plan developed under the Federal Clean Air Act, §110, as amended, 
and 30 TAC §330.15(d) of this title (relating to General Prohibitions), which prohibits 
the open burning of waste at any MSW landfill facility. 

The Landfill will ensure that the municipal solid waste facility does not violate any 
applicable air quality requirement in Section 3.7 – Landfill Gas Management Plan. 

The site will be operated in accordance with the New Source Performance Standards 
(NSPS) for MSW landfills.  Odors will be controlled at the site, and if they occur, will 
be reduced in accordance with the Odor Management Plan.     
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4.9.10.1 Sources of Odor 
Potential odor sources associated with a MSW landfill facility include the wastes 
being delivered to the Landfill, the open working face, ponded water, leachate, and 
landfill gas.  Many of the wastes received at a landfill are a source of odor upon 
receipt, such as sludges and dead animals.  Other wastes have the potential for 
becoming sources as they biodegrade during the decomposition process.  Ponded 
water and landfill gas could become sources of odor as well. 

4.9.10.2 Odor Control  
Methods used to control odors include waste management procedures, the placement 
of cover materials, the control of ponded water, and landfill gas control.  

Wastes will be deposited at the working face, spread into layers that can be readily 
compacted, and covered with a minimum of six inches of soil with an approved 
alternate daily cover material.  Dead animals will be covered immediately upon 
placement into the working face with three feet of waste or two feet of soil.  Waste 
that is identified as particularly odorous by the gate attendant or equipment operator 
will be buried immediately upon receipt in the working face with prompt compaction 
and covered with incoming waste and/or daily cover. 

If these methods are unsuccessful, additional measures may include limiting the size 
of the working face, increasing the thickness or daily cover, identifying wastes streams 
that require special attention, and evaluation of the use of misters or chemical 
deodorizers.  If misters or chemical deodorizers are determined to be necessary, a 
permit modification will be requested and approval obtained before use. 

4.9.11 Disease Vector Control 
The need for control of vectors such as rodents, flies, and mosquitoes at the Landfill 
will be minimized through daily site operations, which include the application of daily 
cover and adequate compaction.  The Landfill will also minimize the extent of the 
working face to control vectors. 

If necessary, a licensed pest control professional will be summoned to apply pesticides 
for the control of vectors. 

4.9.12 Site Access Roads 
The entrance road to the site extends easterly from McCombs Road approximately 
1,500 feet to the fee collection station located at the scale house.  The approximate 
1,500 foot section continues an additional 1,050 feet and consists of asphalt paved 
surface.  The remainder of the road entering the Landfill consists of a dirt surface.  
Access into the public drop-off site consists of approximately 750 feet of asphalt 
paved surface.  Topping and compacting the dirt portion of the site access road with 
caliche material will minimize the tracking of mud and trash onto the asphalt paved 
portion of the entrance road and public roadways from the Landfill.  In the unlikely 
event these measures do not prove sufficient during the inclement periods of wet 
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weather, the top wet surface will be removed and replaced with dry caliche material 
and overlaid by a layer of sand material.  This road will handle all traffic to and from 
the site.  As fill progresses, new roads will be constructed to connect the access road to 
the working face.  These roads will be constructed to the same standard as the access 
road. 

The Landfill will abide by the following aspects regarding site access roads, and will 
keep records to demonstrate compliance: 
 Tracked mud and associated debris, at the entrance to the facility and on the public 

roadway at the entrance to the facility, and trash on public roadways will be 
removed at least once per day on days when mud and associated debris are being 
tracked onto the public roadway from the Landfill. 

 Dust from on-site and other access roadways will not become a nuisance to 
surrounding areas.  For dust from on-site and other access roadways, the Landfill 
haul roads and access roads will be maintained in a reasonable dust-free condition 
by periodic spraying from a water truck.  Water shall be applied via the water 
wagon to all areas that may present a blowing dust problem.  Under no 
circumstances shall the water be applied so as to create puddles on the floor of the 
Landfill.  If this occurs, the ponded water shall be spread over the surface or 
pumped out to eliminate these conditions.   

 Litter and any other debris on-site and other access roadways will be picked up at 
least daily and taken to the disposal area. 

 For tracking of mud and trash onto public roadways, the paved entrance road and 
dry caliche surface on dirt roads will provide mud control for the waste hauling 
vehicles prior to exiting the site and returning to public access roads.  Street 
sweeper type equipment will be used to remove mud accumulations on asphalt 
paved roads. 

 Grading equipment will be used as necessary to control or remove mud 
accumulations on roads, minimize depressions, ruts, and potholes on a weekly 
basis.  

4.9.13 Salvaging and Scavenging 
Salvaging will not be allowed to interfere with prompt sanitary disposal of solid waste 
or to create public health nuisances.  Salvaging of materials from the Landfill is 
permitted only by salvaging contractor(s) under contract with the City of El Paso.  
Salvaged materials will be considered as potential recyclable materials and will be 
stored in a designated collection area. The collection area will be identified in the site 
operating record.  Salvaged items will be removed from the site and recycled often 
enough to prevent an excessive accumulation of the material at the site to prevent odor 
or other nuisance conditions from developing and to eliminate the risk of discharge of 
pollutants. 

Pesticide, fungicide, rodenticide, and herbicide containers will not be salvaged unless 
they are salvaged through a state-supported recycling program.  Salvaging of special 
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waste will be prohibited. Salvaging of wastes will not occur where waste has been 
covered with daily cover. 

Scavenging is considered to be searching for and removing materials from the waste 
deposited at the working face.  Scavenging will not be allowed under any 
circumstances. 

4.9.14 Endangered Species Protection 
Refer to Appendix 4B – Endangered Species Documentation for a US Fish and 
Wildlife Service letter dated August 13, 1982, which documents that the  Landfill area 
is not a habitat for the endangered species identified in El Paso County, Texas.  This 
letter was previously included in both the 1984 and 2002 permit amendment 
applications for the Landfill.  Additionally, current correspondence between the Texas 
Parks and Wildlife Department and the U.S. Fish and Wildlife Service is also provided 
in Appendix 4B. 

The letter states that the American Peregrine Falcon may use the project site as a 
feeding area or pass through the area during migration.  According to information 
provided on the U.S. Fish & Wildlife Service website, the American Peregrine Falcon 
was delisted from the federal endangered species list on August 25, 1999.  The 
American Peregrine Falcon remains a State of Texas protected species.  A copy of the 
U.S. Fish & Wildlife Service species profile is also provided in Appendix 4B – 
Endangered Species Documentation. 

As indicated in the 1982 US Fish and Wildlife letter, it is unlikely that the Landfill 
will have any effect on this species.  However, if the American Peregrine Falcon were 
to be observed within the permitted Landfill area, the employees will be instructed to 
follow the steps listed below: 

1. Avoid contact with the bird; 

2. Temporarily halt or move site operations to an area away from the bird's location 
to prevent disrupting the bird's activities while feeding or passing by the site; 

3. Wait until the bird abandons the site on its own will; and 

4. Resume normal site operations once the bird has taken flight. 

In addition, Landfill personnel will be trained regarding the bird's physical 
characteristics and appearance in order to be able to identify it at once and with 
certainty during operations.  This training will prevent unnecessary and unwarranted 
disruptions of site activities due to the presence of birds that may look similar to the 
American peregrine falcon. 

According to the 2012 TPWD response letter, the following species have been listed 
as threatened or endangered under the Endangered Species Act (ESA) and have the 
potential to occur in El Paso County: 

 Least Tern – Listed 08/28/1985 

 Northern Aplomado Falcon – Listed 02/25/1986 

 Mexican Spotted Owl – Listed 03/16/1993 
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 Southwestern Willow Flycatcher – Listed 02/27/1995 

The following are state-listed threatened species that could potentially occur in the 
area: 

 Texas Horned Lizard 

 Mountain Short-Horned Lizard 

The following are state-listed species of concern that could potentially occur in the 
area: 

 Western Burrowing Owl 

 Desert Night-Blooming Cereus 

Further information regarding these species, their suitable habitats, and avoidance 
procedures are included in Appendix 4B.  

4.9.15 Landfill Gas Control 
Landfill gases will be monitored in accordance with the approved Landfill Gas 
Management Plan (Section 3.7) in accordance with 30 TAC §330.371.  The results of 
any gas monitoring will be documented on the Quarterly Methane Monitoring Form 
included in Appendix 4A - Forms.  The required reports and other submittals will be 
included in the Site Operating Record of the facility and submitted to TCEQ.   

4.9.16 Oil, Gas and Water Wells 
There are no known crude oil or natural gas wells within the permitted site boundary.  
If any such wells are discovered during the development or facility operations, the 
TCEQ will be notified in writing within thirty days.  Wells that are not authorized in 
accordance with 30 TAC §330.161 will be capped, plugged and closed in accordance 
with all applicable rules. 

Water wells that are used for supply will comply with all applicable regulations and be 
approved by the TCEQ.  Water wells that are abandoned and any water wells 
discovered during development or facility operations will be capped, plugged and 
closed in accordance with all applicable rules.  If any such wells are discovered during 
the development or facility operations, the TCEQ will be notified in writing within 
thirty days.   

Wells of other types such as gas and groundwater monitoring wells that are under the 
jurisdiction of the TCEQ and are taken out of service will be capped, plugged and 
closed in accordance with all applicable rules. 

The TCEQ will be notified of any well discoveries within thirty days of discovery.  
Well plugging reports will be submitted to appropriate agencies and a copy of each 
well plugging report will be submitted to the TCEQ with thirty days of discovery and 
of capping, plugging and closing the well in accordance with all applicable rules and 
regulations of the commission or other state agency.  Any water well used for supply 
at the facility may remain in use as long as it is located outside the waste footprint, is 
not impacted by Landfill operations, and can be demonstrated that the well design and 
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installation will prevent any cross-contamination from the waste management unit to 
the water well production zone and between any water bearing zones, and an approved 
sampling plan (including frequency and parameters) is in place.  The executive 
director shall approve any well used to supply water at the facility that is located 
within the permit boundary. 

4.9.17 Compaction 
Solid waste brought into the active cell will be placed as follows: 
 Waste will be unloaded and placed at the top or toe of the working surface. 
 Waste will be spread into a thin layer, approximately three feet in depth. 
 Waste will be compacted by the Landfill equipment or by running a dozer over the 

waste layer three to five times until the anticipated density is achieved (no less than 
1,000 lb/cy).  The compaction rate takes into account the following: 
 Amount of solid waste entering the Landfill; 
 Space utilization; and 
 Daily cover. 

4.9.18 Landfill Cover 

4.9.18.1 Daily Cover 
The Landfill will apply six inches of well-compacted earthen material not previously 
mixed with garbage, rubbish, or other solid waste, or alternate daily cover, at the end 
of each operating day to control disease vectors, fires, odors, windblown litter or 
waste, and scavenging, unless TCEQ requires a more frequent interval to control 
disease vectors, fires, odors, windblown litter or waste, and scavenging.  Runoff from 
areas that have intact daily cover will not be considered as having come into contact 
with the working face or leachate. 

4.9.18.2 Intermediate Cover 
All areas that have received waste but will be inactive for longer than 180 days will 
require intermediate cover.  Intermediate cover will include six inches of well-
compacted earthen material not previously mixed with garbage, rubbish, or other solid 
waste for a total of not less than 12 inches of cover.   Due to the desert climate of the 
area, the intermediate cover will not be seeded or sodded following its application.  
Erosion control will be accomplished through structural controls, which may include 
silt fences, hay bales, earth diversion berms and dikes, drainage swales and channels, 
retention ponds, and riprap for gradients with excessive sloping in accordance with the 
Erosion and Sedimentation Control Plan included in Appendix 3B – Surface Water 
Drainage Analysis.  The intermediate cover will be graded to prevent ponding of 
water, and plant growth or other erosion control features will be maintained.  Runoff 
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from areas which have intact intermediate cover will not be considered as having 
come into contact with the working face or leachate.  

4.9.18.3 Alternative Material Daily Cover 
The Alternative Daily Cover (ADC) Plan for the Landfill is included in Appendix 4C 
– ADC Plan.  ADC was previously authorized for the Landfill.  Use of alternative 
daily cover is limited to a 24-hour period after which either waste or daily cover is 
placed.  ADC shall not be allowed when the Landfill is closed for a period greater than 
24 hours, unless the Executive Director approves an alternate length of time.  In 
accordance with 30 TAC §330.165(d)(5), ADC will not exceed constituent limitations 
imposed on waste authorized to be disposed at the facility. 

A status report on the ADC will be submitted on a two-month basis to the Executive 
Director and shall describe the following details: effectiveness of the alternative 
material, any problems that may have occurred, and corrective actions required as a 
result of such problems.  If no unresolved problems have occurred within four 
consecutive two-month periods of use, status reports may no longer be required. 

Other types of alternative daily cover may only be allowed by a temporary 
authorization under §305.70(m) followed by a major amendment or a modification in 
accordance with §305.70(k)(1) in accordance with §330.165(d). 

4.9.18.4 Final Cover 
The Landfill will install final cover for the Landfill in accordance with Section 3.8 – 
Final Closure Plan of the SDP and Subchapter K of 30 TAC Chapter §330 (relating to 
Closure and Post-Closure).  

4.9.18.5 Alternative Final Cover 
The Landfill may install an alternative final cover for the Landfill in accordance with 
Section 3.8 – Final Closure Plan and Appendix 3N – Use of Alternative Cap. 

4.9.18.6 Erosion Of Cover 
An Erosion and Sedimentation Control Plan, included in Appendix 3B – Surface 
Water Drainage Analysis, was developed to provide control measures for existing and 
future on-site gradient slopes and drainage.  Erosion of final or intermediate cover will 
be repaired within five days of detection by restoring the cover material, grading, 
compacting, and seeding unless the commission’s regional office approves otherwise, 
based on the extent of the damage requiring more time to repair or the repairs are 
delayed because of weather conditions.  The periodic inspections and restorations are 
required during the entire operational life and for the post-closure maintenance period 
and will be conducted in accordance with 30 TAC §330.463(a)(1). 

4.9.18.7 Cover Inspection Record 
The Landfill will keep a cover application record on-site readily available for 
inspection by TCEQ representatives and authorized agents or employees of local 
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governments having jurisdiction.  This record will specify the date cover (no exposed 
waste) was accomplished, how it was accomplished, and the last area covered.  This 
applies to daily, intermediate, and alternate daily cover.  For final cover, this record 
will specify the area covered, the date cover was applied, and the thickness applied 
that date.  Each entry will be certified by the signature of the Facility Supervisor that 
the work was accomplished as stated in the record. 

4.9.19 Ponded Water 
Ponding of water over waste on the Landfill unit shall be prevented by proper grading.  
In the event ponded water occurs in the active sector, it will be eliminated as quickly 
as practical and the area in which the ponding occurred shall be filled in and regraded 
within seven days of the occurrence.  Ponded water that occurs over waste filled areas 
will be removed quickly, and the affected area will be regraded within seven days of 
occurrence of ponding.   

Water that ponds in excavated areas that does not come into contact with waste, 
contaminated water or contaminated soil will be allowed to evaporate, be drained or 
pumped into drainage ditches or detention ponds, or be pumped out and used for dust 
suppression.  Water that has contacted waste, contaminated water or contaminated soil 
will be disposed of properly in accordance with the Leachate and Contaminated Water 
Plan located in Appendix 3I.  Contaminated water will not be discharged without 
specific written authorization from the TCEQ.   

The City will manage the working face to prevent water from collecting and ponding 
through the use of run-on berms and temporary toe berms as specified in Appendix 3I 
Leachate and Contaminated Water Plan of the Site Development Plan.  Water that 
may pond at the working face will be removed and disposed of properly.  Following 
major rain events, the City will assess the site to identify areas of potential or actual 
ponding.  Corrective work will be performed as required by this SOP.   

Within seven days of extended wet weather conditions, the City will assess the site to 
determine where ponding has occurred and take corrective action as required by this 
SOP. 

Site assessment events, discoveries of ponding, and corrective actions will be 
documented.  Documentation will be kept in the Site Operating Record. 

4.9.20 Disposal of Special Wastes 
The acceptance and/or disposal of a special waste as defined in §330.3 will be 
conducted in accordance with the Special Waste Acceptance Plan included in 
Appendix 4D – Special Waste Acceptance Plan.  The disposal of special waste 
covered by this plan was previously authorized by TCEQ.  The purpose of this plan is 
to set forth specific operational and technical procedures to be utilized at the Landfill 
for the acceptance and management of special wastes.  These procedures will be 
adhered to during the handling, treatment, and/or disposal of special wastes.   
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4.9.21 Disposal of Industrial Wastes 
The Landfill will not accept any Class I Industrial Solid Wastes.  Refer to Section 4.7 
for the handling of unauthorized waste.  Class II Industrial Solid Waste will be 
accepted in accordance with the facility’s Special Waste Acceptance Plan included in 
Appendix 4D. 

4.9.22 Disposal of Regulated Asbestos Containing Waste 
It is the intent of the Landfill to begin accepting RACM in accordance with §330.171.  
RACM will be placed within the existing lined Landfill Phases I and II as shown on 
Drawing P3-25.  This permit amendment serves as the written notification to the 
TCEQ of the intent to accept RACM.  The TCEQ Air General Operating Permit No. 
517 – Checklist for Asbestos Handling is included in Appendix 4E. 

In accordance with §330.171(c)(3)(B), the area to receive RACM was surveyed and 
the area to receive the RACM is identified on Drawing P3-25 (located in Appendix 
3G).  The operator will maintain a record of each load of RACM accepted and will 
document the location, depth, and volume of material received. 

In accordance with §330.171(c)(3)(C), upon closure of a unit that has received 
RACM, a notation that the facility received RACM will be placed in the deed records 
for the facility with a diagram depicting the disposal areas.  A copy of the 
documentation will be submitted to the executive director at this time. 

In accordance with §330.171(c)(3)(D) and (E), the delivery of RACM will be 
coordinated with the on-site supervisor.  Only RACM that is in tightly closed and 
unruptured containers or bags will be accepted.  RACM may also be accepted if it has 
been wrapped with at least six-mil polyethylene. 

In accordance with §330.171(c)(3)(F), RACM that is placed above natural grade will 
be located so that it is at least 20-feet from any final side slope of the unit and ten feet 
below the final surface of the unit at the time of closure. 

In accordance with §330.171(c)(3)(G), containers or bags containing RACM will be 
carefully unloaded and placed in the final disposal location upon receipt.  The RACM 
will be immediately covered with 12-inches of earthen material or three-feet of solid 
waste upon receipt.  Care will be taken to ensure that the bags or containers are not 
ruptured. 

In accordance with §330.171(c)(3)(H), the following contingency plan has been 
developed for the acceptance of RACM.  All personnel responsible for handling 
RACM will be trained in the acceptance of RACM including the procedures to be 
followed if an accidental spill (e.g., ruptured bags or containers).  The contingency 
action plan is as follows: 

1. An accidental spill (e.g., ruptured bag or container) at the working face will be 
immediately wetted to prevent air emissions.  After the asbestos has been wetted, 
the RACM will be immediately covered with non-asbestos containing material.  

2. If the spill occurs elsewhere than the working face, the Landfill supervisor will be 
notified for cleanup.  For the cleanup of RACM outside the working face, facility 
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personnel will don personal protective equipment (PPE) to protect themselves 
from exposure to the RACM prior to the start of cleanup.  PPE may include (but is 
not limited to) Tyvek suits, rubber gloves, and respirators.  Facility personnel will 
be trained in the cleanup of the RACM, PPE and will be fit tested for the 
respirators.  Any persons that are not trained and do not have the proper PPE will 
be removed from the area. The spilled asbestos will be wetted to prevent fugitive 
emissions from the RACM.  The asbestos will then be placed in a container of 
appropriate size and be immediately taken to the RACM working face.  The 
RACM will be immediately covered with non-asbestos containing material. 

In accordance with §330.171(c)(3)(I), RACM that has been designated as a Class 1 
industrial waste may be disposed of at the facility provided that the RACM is handled 
in accordance with §330.171(c) and §330.173(g)-(h).  Any Class 1 RACM must be 
accompanied by a manifest (waste-shipping control ticket) as required by the 
commission.  The Landfill operator shall sign the manifest and retain the disposal 
facility copy of the manifest for a period of three years.  After receipt of the Class 1 
RACM, the facility must submit to the executive director a written report of the Class 
1 RACM received.  The report must be submitted no later than the 25th day of the 
month following the month that the waste was received.  Reports must be submitted 
on commission provided forms and must include all information required. 

In accordance with §330.171(c)(4), non-regulated asbestos-containing materials (non-
RACM) may be accepted and disposed of provided that the wastes are placed on the 
active working face and covered immediately.  Non-RACM will not be disposed of by 
means which the materials could crumble into a friable state. 

4.9.23 Visual Screening of Deposited Waste 
The Landfill will visually screen any deposited waste materials where the Executive 
Director determines that screening is necessary or where permit or design 
requirements so dictate.  Berms located along the western and northern sides of the 
Landfill provide visual screening from motorists to the Landfill.   

4.9.24 Leachate and Gas Condensate Recirculation 
In accordance with Appendix 3I – Leachate and Contaminated Water Plan of the Site 
Development Plan for the Landfill, leachate may be recirculated over the daily or 
intermediate cover of the filled Landfill cells.  For Landfill cells consisting of daily 
cover, leachate levels will be observed daily through the LED monitor on the leachate 
sump control panel.  If the levels exceed the level of the invert of the collection line, 
the sumps will be pumped out and the leachate will be sprayed/recirculated over the 
active cell with daily cover.  If after three (3) successive days, the leachate has not 
exceeded this level, the frequency of inspecting the pumps will be reduced to weekly.  
If after three (3) successive weeks the leachate has not exceeded this level, the 
inspection frequency will be reduced to monthly.  During inactive periods at the 
facility or for filled Landfill cells consisting of intermediate cover, the leachate levels 
will be recirculated automatically when the leachate levels exceeds 12 inches on the 
liner.  The leachate will be recirculated by a pump operated by a pressure transducer 
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and will be distributed by a piping system on top of the filled cell with intermediate 
cover.  An electronic totalizer will track all leachate pumped out and will be checked 
quarterly.  Leachate levels will also be checked quarterly.  The Landfill operator shall 
keep all the leachate measurement records in the Site Operating Record and report the 
results to TCEQ.  

Gas condensate, if produced, will also be recirculated in accordance with the Leachate 
and Contaminated Water Plan (Appendix 3I). 
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DEPARTMENT OF SOLID WASTE MANAGEMENT CONTROL
McCOMBS LANDFILL QUARTELY METHANE MONITORING REPORT

REPORT COMPLETED BY:

WEATHER STATION DATA
TEMPERATURE: BAROMETRIC PRESSURE:
ATMOSPHERIC CONDITIONS:
CUMULATIVE RAINFALL SINCE LAST MONITORING EVENT:
AMBIENT CONDITIONS (WEATHER): Dew Point:
METHANE MONITOR CHARGE CHECK: METHANE MONITOR CALIBRATION CHECK:

PERMANENT ENCLOSED STRUCTURE MONITORING

STRUCTURE METHANE READINGS
(RANGE % LEL)

FEE COLLECTION BUILDING

MAINTENANCE BUILDING

WOODEN STORAGE BUILDING

METAL BUILDING

ADDITIONAL COMMENTS

CH4 (% VOLUME) COMMENTS
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GMP MONITORING - McCombs

GMP STEADY GMP STEADY
GAS STATE STATE

BAROMETRIC PROBE METHANE METHANE
GMP PRESSURE PRESSURE READING READING

NUMBER TIME (" Hg) (INCHES H20) (% LEL) (% VOLUME)
1A
1B
1C
2A
2B
2C
3A
3B
3C
4A Dismantled and capped since 11/24/03
4B Dismantled and capped since 11/24/03
4C Dismantled and capped since 11/24/03
5A Dismantled and capped since 11/24/03
6A Dismantled and capped since 11/24/03
7A
8A
8B
8C
9A
9B
9C

10A
10B
10C
11A
11B
11C
12A
12B
12C
13A
13B
13C
14A
14B
14C
15A
15B
15C
16A
16B
16C
17A
17B
17C
18A
18B
18C
19A
19B
19C
20A
20B
20C
21A
21B
21C
22A
22B
22C
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McCombs Landfill
Quarterly Landfill Gas Monitoring Probe

Visual Inspection Checklist

Inspected By: __________________

GMP
#
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Concrete
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Lock in
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Fitting in
Good

Condition
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8
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DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

50 CFR Part 17

RIN 1018–AF04

Endangered and Threatened Wildlife
and Plants; Final Rule To Remove the
American Peregrine Falcon From the
Federal List of Endangered and
Threatened Wildlife, and To Remove
the Similarity of Appearance Provision
for Free-Flying Peregrines in the
Conterminous United States

AGENCY: Fish and Wildlife Service,
Interior.
ACTION: Final rule.

SUMMARY: We, the U.S. Fish and
Wildlife Service (Service), have
determined that the American peregrine
falcon (Falco peregrinus anatum) is no
longer an endangered or threatened
species pursuant to the Endangered
Species Act of 1973, as amended (Act).
This determination is based on available
data indicating that this subspecies has
recovered following restrictions on
organochlorine pesticides in the United
States and Canada, and following the
implementation of successful
management activities. This action will
remove the American peregrine falcon
(Falco peregrinus anatum) throughout
its range as an endangered species from
the Federal List of Endangered and
Threatened Wildlife, thereby removing
all protections provided by the Act. It
also will remove the designation of
‘‘endangered due to similarity of
appearance’’ for any free-flying
peregrine falcons within the 48
conterminous United States. It will not
affect protection provided to this
species by the Migratory Bird Treaty Act
(MBTA), the Convention on
International Trade in Endangered
Species of Wild Fauna and Flora
(CITES), or state laws and regulations,
nor will it affect the endangered listing
status of the Eurasian peregrine falcon
(Falco peregrinus peregrinus) under the
Act.
EFFECTIVE DATE: August 25, 1999.
ADDRESSES: The administrative file for
this rule is available for inspection, by
appointment, during normal business
hours at the U.S. Fish and Wildlife
Service, Ventura Fish and Wildlife
Office, 2493 Portola Road, Suite B,
Ventura, California 93003 (telephone
(805) 644–1766/facsimile 805/644–
3958).
FOR FURTHER INFORMATION CONTACT:
Robert Mesta at the above address for
further information on the removal of

the peregrine falcon from the
endangered species list.
SUPPLEMENTARY INFORMATION:

Background
The peregrine falcon (Falco

peregrinus) is a medium-sized raptor
weighing approximately 1,000 grams (36
ounces) and having a wing span of 112
centimeters (44 inches). The adult
peregrine falcon has a dark gray back
and crown, dark bars or streaks on a
pale chest and abdomen, and heavy
malar (cheek) stripes on the face.
Immature falcons are buff-colored in
front and have dark brown backs; adults
are white or buff in front and bluish-
gray on their backs. Peregrines prey
almost entirely on other birds, and
occasionally on bats, caught in midair
(Hickey and Anderson 1969).

The peregrine falcon has an almost
worldwide distribution, with three
subspecies recognized in North America
(Brown and Amadon 1968). The Peale’s
falcon (F. p. pealei) is a year-round
resident of the northwest Pacific coast
from northern Washington through
British Columbia to the Aleutian
Islands. The Arctic peregrine falcon (F.
p. tundrius) nests in the tundra of
Alaska, Canada, and Greenland, and is
typically a long-distance migrant,
wintering as far south as South America.
The American peregrine falcon (F. p.
anatum) occurs throughout much of
North America from the subarctic boreal
forests of Alaska and Canada south to
Mexico. The American peregrine falcon
nests from central Alaska, central Yukon
Territory, and northern Alberta and
Saskatchewan, east to the Maritimes and
south (excluding coastal areas north of
the Columbia River in Washington and
British Columbia) throughout western
Canada and the United States to Baja
California, Sonora, and the highlands of
central Mexico (48 FR 8799). American
peregrine falcons that nest in subarctic
areas generally winter in South
America, while those that nest at lower
latitudes exhibit variable migratory
behavior; some are nonmigratory (Yates
et al. 1988).

Since the early 1970s, efforts to
reestablish peregrine falcons in the
eastern and midwestern United States
have successfully returned this species
to areas from which it was extirpated
(See ‘‘Eastern United States’’ under
‘‘Peregrine Falcon Recovery’’). Peregrine
falcons are now found nesting in all
States within their historical range east
of the 100th meridian, except for Rhode
Island, West Virginia, and Arkansas.

Peregrine falcons declined
precipitously in North America
following World War II (Kiff 1988).
Research implicated organochlorine

pesticides, mainly 1,1,1-trichloro-2,2-
bis(p-chlorophenyl)-ethane (DDT),
applied in the United States and Canada
during this same period, as causing the
decline (for a review, see Risebrough
and Peakall 1988). Use of these
chemicals peaked in the 1950s and early
1960s and continued through the early
1970s. Organochlorines and their
metabolites, including DDT and its
principal metabolite DDE (1,1-dichloro-
2,2-bis(p-chlorophenyl)-ethylene),
aldrin, dieldrin, and others, are stable,
persistent compounds that are stored in
the fatty tissues of animals ingesting
contaminated food (Fyfe et al. 1988).

Organochlorines can affect peregrine
falcons either by causing direct
mortality or by adversely affecting
reproduction. Because mortality in wild
birds is difficult to study, the effect of
organochlorines on mortality is not as
well known as the effects on
reproduction. Organochlorines can
adversely affect reproduction by causing
egg breakage, addling, hatching failure,
and abnormal reproductive behavior by
the parent birds (Risebrough and Peakall
1988). DDE prevents normal calcium
deposition during eggshell formation,
resulting in thin-shelled eggs that are
susceptible to breakage during
incubation. In general, populations
laying eggs with shells that averaged
more than 17 percent thinner than pre-
DDT eggs had such high rates of
reproductive failure that the number of
peregrine falcon pairs declined (Peakall
and Kiff 1988).

During the period of DDT use in
North America, eggshell thinning and
nesting failures were widespread in
peregrine falcons, and in some areas,
successful reproduction virtually ceased
(Hickey and Anderson 1969). As a
result, there was a slow but drastic
decline in the number of peregrine
falcons in many areas of North America.
The degree of exposure to these
pesticides varied among regions, and
peregrine falcon numbers in more
contaminated areas suffered greater
declines. Peregrine falcons that nested
outside of agricultural and forested
areas where DDT was heavily used were
affected less, although some of these
individuals were still exposed to DDT
when wintering in areas of pesticide
use. Presumably all peregrine falcon
individuals have eaten some migratory
prey containing organochlorines (for
reviews, see Hickey and Anderson 1969;
Kiff 1988; Peakall and Kiff 1988).

Peregrine falcons nesting in the
agricultural and forested areas east of
the Mississippi River in the United
States and in eastern Canada south of
the boreal forest were the most heavily
contaminated and were essentially
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extirpated by the mid-1960s (Berger et
al. 1969). Peregrine falcons in the Great
Plains states east of the Rocky
Mountains and south of the boreal forest
in Canada and the United States were
also extirpated in the DDT-era (Cade
1975; Enderson et al. 1995). No active
eyries (nests) were found in surveys of
133 formerly used peregrine falcon
eyries in the latter part of the 1964
nesting season in the eastern United
States and the Maritime Provinces in
Canada (Berger et al. 1969). By 1975,
there were only three peregrine falcon
pairs in Alberta, and no other peregrine
falcon pairs were found south of
latitude 60 degrees North and east of the
Rocky Mountains in Canada (Erickson et
al. 1988).

West of the 100th meridian, peregrine
falcons were significantly reduced; only
33 percent of historical nest sites in the
Rocky Mountains were still occupied by
1965 (Enderson 1969). The peregrine
falcon disappeared as a breeding species
from southern California, and major
declines also occurred in other parts of
the western United States and in much
of southern Canada and the Northwest
Territories (Kiff 1988). In contrast,
peregrine falcons in most areas of the
Pacific coast of Alaska remained fairly
stable during this period, due to their
lower exposure to organochlorine
pesticides. The exact degree of local
declines in much of western North
America remains somewhat speculative
due to a lack of accurate pre-pesticide
era census data. For example, in the
southwestern United States and
mainland Mexico, peregrine falcons
were not censused until after the
beginning of the use of organochlorines
(Kiff 1988).

Previous Federal Actions
Population declines due to negative

impacts of DDT and its metabolites on
peregrine falcon reproduction and
survival led us to list two of the three
North American subspecies, the Arctic
peregrine falcon and the American
peregrine falcon, as endangered in 1970
under the Endangered Species
Conservation Act of 1969 (Public Law
91–135, 83 Stat. 275). Arctic and
American peregrine falcons were
included in the United States’ list of
endangered foreign species on June 2,
1970 (35 FR 8491) under the
Endangered Species Conservation Act of
1969, and the native list of endangered
species on October 13, 1970 (35 FR
16047). Upon passage of the Endangered
Species Act of 1973, as amended (Act)
(16 U.S.C. 1531 et seq.), the native and
foreign species lists were combined into
a single list of endangered and
threatened species. Both the American

and Arctic peregrine falcon subspecies
were listed as endangered throughout
their respective ranges. The Peale’s
peregrine falcon was not listed because
it was reproducing at near normal levels
with only traces of DDT.

On March 1, 1983, we published a
proposed rule to (1) reclassify the Arctic
peregrine falcon from endangered to
threatened; (2) clarify the status of the
American peregrine falcon (Falco
peregrinus anatum) in some areas of its
range; and (3) designate all free-flying
peregrine falcons in the 48
conterminous United States as
endangered under the similarity of
appearance provisions of section 4(e) of
the Act (48 FR 8796). A final rule was
published on March 20, 1984 (49 FR
10520). Pursuant to the similarity of
appearance provisions, species that are
not considered to be endangered or
threatened are treated as such for the
purpose of providing protection to a
species that is biologically endangered
or threatened.

On June 12, 1991, we announced in
the Federal Register a Notice of Status
Review of American and Arctic
peregrines (56 FR 26969). The Arctic
peregrine was removed as a threatened
species from the Federal List of
Endangered and Threatened Wildlife on
October 5, 1994 (59 FR 50796) but was
still regulated under the Act in the
lower 48 United States due to the
similarity of appearance provision for
all Falco peregrinus peregrine falcons.
The similarity of appearance provision
was maintained because the American
peregrine falcon was still listed as
endangered.

We published an Advanced Notice of
a Proposal to Remove the American
Peregrine Falcon from the Federal List
of Endangered and Threatened Wildlife
on June 30, 1995 (60 FR 34406). This
was based on data indicating this
subspecies was recovered following
restrictions on the use of organochlorine
pesticides in the United States and
Canada and because of successful
management activities, including the
reintroduction of captive-bred and
relocated wild hatchling peregrine
falcons. Current data provides
additional support for recovery of all
North American peregrine falcons,
including the American peregrine falcon
subspecies. We published a proposed
rule to remove the peregrine falcon in
North America from the Federal List of
Endangered and Threatened Wildlife on
August 26, 1998, based on continuing
data indicating this species was
recovered (63 FR 45446).

The processing of this final rule
conforms with our listing priority
guidance published on May 8, 1998 (63

FR 25502). This guidance clarifies the
order in which we will process
rulemakings, giving highest priority to
handling emergency situations (Tier 1)
and second highest priority (Tier 2) to
resolving the listing status of
outstanding proposed listings, resolving
the conservation status of candidate
species, processing administrative
findings on petitions to add species to
the lists or reclassify species from
threatened to endangered status, and
delisting or reclassifying actions. The
lowest priority actions, processing
critical habitat designations, are in Tier
3. Processing of this final rule is a Tier
2 action.

Peregrine Falcon Recovery
Section 4(f) of the Act directs us to

develop and implement recovery plans
for listed species. In some cases, we
appoint experts to recovery teams to
assist in the writing of recovery plans.
Between 1974 and 1975 we formed
recovery teams consisting of Service,
State, and other experts. In cooperation
with us, these recovery teams produced
four regional recovery plans: three for
the American peregrine falcon (Alaska,
Rocky Mountains/Southwest United
States, and the Pacific Coast of the
United States), and one for the peregrine
falcon in the eastern United States.
Although no United States recovery
plans established recovery criteria for
peregrine falcons nesting outside of the
United States, the Canadian Wildlife
Service published an Anatum Peregrine
Falcon Recovery Plan (Erickson et al.
1988) establishing recovery criteria for
American peregrine falcons in Canada.
Recovery plans for peregrine falcons
called for captive rearing and release of
birds in several areas of North America.
In the eastern United States, where
peregrine falcons were extirpated, the
initial recovery objective was to
reestablish peregrine falcons through
the release of offspring from a variety of
wild stocks being held in captivity by
falconers. The first experimental
releases of captive-produced young
occurred in 1974 and 1975 in the United
States. Since then, approximately 6,000
falcons were released throughout its
historic range in North America. These
releases helped to re-establish breeding
pairs in areas where the species was
extirpated, and accelerated the recovery
of the species.

Later, reintroduction was also
pursued in eastern Canada using only F.
p. anatum breeding stock from the
boreal regions of the subspecies’ range.
All peregrine falcons released to
augment wild populations in western
North America west of the 100th
meridian, where small numbers of
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American peregrines survived the
pesticide era, were derived from
western anatum stock (Enderson et al.
1995).

The most significant factor in the
recovery of the peregrine falcon was the
restriction placed on the use of
organochlorine pesticides. Use of DDT
was banned in Canada in 1970 and in
the United States in 1972 (37 FR 13369).
Restrictions that controlled the use of
aldrin and dieldrin were imposed in the
United States in 1974 (39 FR 37246).
Since implementation of these
restrictions, residues of the pesticides
have significantly decreased in many
regions where they were formerly used.
Consequently, reproductive rates in
most surviving peregrine falcon
populations in North America
improved, and numbers began to
increase (Kiff 1988; Enderson et al.
1995).

In Alaska and northwest Canada,
American peregrine falcon populations
were locally depressed, but enough
individuals survived the pesticide era to
allow populations to expand without
the need for release of captive-bred
falcons. Likewise, in the southwestern
United States, very few captive-bred
birds were released, and populations
recovered naturally following
restrictions on the use of organochlorine
pesticides. In southwest Canada, the
northern Rocky Mountain States, and
the Pacific Coast States, however, local
populations were greatly depressed or
extirpated, and over 3,400 young
American peregrine falcons were
released to promote recovery in those
areas (Enderson et al. 1995).

American peregrine falcon population
growth was noted in Alaska in the late
1970s (Ambrose et al. 1988b), and, by
1980, population growth was found in
many other areas (Enderson et al. 1995).
The rate of increase varied among
regions of North America, undoubtedly
influenced by variation in patterns of
pesticide use, potential differences in
the rate of pesticide degradation, and
the degree to which local populations
had declined. Populations in some
portions of the range of American
peregrine falcons, such as Alaska,
northwest Canada, and southwestern
United States, reached densities several
years ago that suggested recovery was
approaching completion (Ambrose et al.
1988b; Mossop 1988; Geoff Holroyd,
Canadian Wildlife Service, in litt. 1993;
Enderson et al. 1995). Residual
organochlorine pesticide contamination
continues to affect eggshells in some
areas, such as portions of coastal
California (Jarman 1994) and western
Texas (Bonnie McKinney, Texas Parks
and Wildlife Department, pers. comm.

1997), but these effects are localized.
Despite these localized effects and the
variation in the rate of increase among
regions, local populations throughout
North America have increased in size,
and positive trends in nearly all areas
suggest that an extensive recovery of
American peregrine falcons has taken
place.

Recovery Status
To aid in assessing peregrine falcon

recovery, the current status was
compared to specific recovery plan
objectives for American peregrine
falcons in (1) Alaska, (2) Canada, (3) the
Pacific Coast, (4) the Rocky Mountains
and the Southwest, and for the
peregrine falcon in, and (5) the eastern
United States. The current status of the
subspecies in Mexico is discussed
below, although no recovery plan or
recovery objectives are established for
Mexico.

Alaska
The Peregrine Falcon Recovery Plan,

Alaska Population (Alaska Recovery
Plan) (U.S. Fish and Wildlife Service
1982a) includes both Arctic and
American peregrine falcons nesting in
Alaska. The following discussion relates
only to provisions regarding the
American peregrine falcon, as the Arctic
peregrine falcon was delisted on
October 5, 1994 (59 FR 50796).

The Alaska Recovery Plan established
recovery objectives based on four
measurements for assessing the status of
American peregrine falcons including
population size, reproductive
performance, pesticide residues in eggs,
and eggshell thickness. The recovery
objectives included:

(1) 28 nesting pairs in 2 specified
study areas (16 in upper Yukon and 12
in upper Tanana);

(2) An average of 1.8 young per
territorial pair;

(3) Average organochlorine
concentration in eggs of less than 5 parts
per million (ppm) (wet weight basis
DDE); and

(4) Eggshells no more than 10 percent
thinner than pre-DDT era eggshells.
The Alaska Recovery Plan suggested
that these objectives be maintained in
the specified study areas for 5 years
before reclassifying from endangered to
threatened status, and remain constant
or improve for an additional 5 years
before delisting.

Surveys were conducted in the upper
Yukon and Tanana Rivers, for which
historical population data were
available, using consistent methodology
from 1973 to the present so trends
would be discernable. Surveys
conducted between 1966 and 1998

along the upper Yukon River
demonstrated increases in the number
of occupied nesting territories from a
low of 11 known pairs in 1973 to 46
pairs in 1998 (Ambrose et al. 1988b;
Robert Ambrose, U.S. Fish and Wildlife
Service, in litt. 1997a, 1999). Similarly,
along the upper Tanana River, the
number of occupied nesting territories
increased from 2 in 1975 to 33 in 1998
(R. Ambrose, in litt. 1997a; 1999). The
recovery objective of 28 occupied
nesting territories in the two study areas
was first achieved (post-DDT) in 1988,
with 23 nesting territories on the Yukon
River and 12 on the Tanana River. The
number has increased steadily since that
time to the current level of 79 occupied
nesting territories in 1998, with 46 pairs
on the Yukon River and 33 pairs on the
Tanana River (R. Ambrose, in litt. 1999).
Thus, the recovery objective of 28
occupied nesting territories was
achieved and surpassed for 10 years. A
minimum of 301 breeding pairs of
American peregrine falcons currently
nest in Alaska.

Productivity measured along the
upper Yukon and Tanana Rivers fell to
a low of about 1.0 young per territorial
pair per year (yg/pr) in the late 1960s,
but began to increase in the mid-1970s.
By 1982, productivity exceeded the
objective of 1.8 yg/pr, and varied
between 1.6 and 3.0 yg/pr in the years
since. Between 1994 and 1998,
productivity averaged 2.0 yg/pr (sample
size (N) = 362 nests/pairs). Overall,
between 1982 and 1998, the Yukon
River study area averaged 1.79 yg/pr,
and the Tanana River study area
averaged 1.85 yg/pr (R. Ambrose, in litt.
1999). It is expected that there are yearly
variations in productivity, which most
wildlife species experience. However,
average productivity for the peregrine
falcon was constant or improving, thus
meeting the goal of at least 1.8 yg/pr
over the last 10 years as recommended
by the Alaska Recovery Plan.

Mean concentrations of DDE in
peregrine falcon eggs in excess of 15–20
ppm are associated with nesting failure,
whereas productivity is usually
sufficient to maintain population size if
residues average less than this
concentration (Peakall et al. 1975, as
cited in Peakall and Kiff 1988; Newton
et al. 1989). In Alaska, average DDE
residues in American peregrine falcons
averaged 12.2 ppm from 1979 through
1984, 5.8 ppm from 1988 through 1991,
and 3.5 ppm from 1993 through 1995 (R.
Ambrose, in litt. 1997b). Current data
suggest that the concentrations of less
than 5 ppm DDE residue levels in
peregrine falcon eggs have improved in
the last 10 years (R. Ambrose in litt.
1997b). As a result of lowered DDE
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concentrations, there was consistent
population growth during that time.

In Alaska, eggshells were as much as
20–22 percent thinner than pre-DDT era
shells in the mid-1960s (Cade et al.
1988). By the early 1980s, shells were
about 14 percent thinner than before the
DDT era (Ambrose et al. 1988a).
Eggshells averaged 13.0 percent thinner
from 1979 through 1984, 13.1 percent
thinner from 1988 through 1991, and
12.1 percent thinner from 1993 through
1995 (R. Ambrose, in litt. 1997b). The
average thickness of pre-DDT American
peregrine falcon eggs from Alaska is not
precisely known, so current estimates of
thinning could be inaccurate. While
average eggshell thinning has not yet
reached the level of 10 percent or less
of the pre-DDT era, it has improved over
the last 10 years. Also, reproduction was
sufficient to allow consistent population
growth since the late 1970s, and
productivity has, on average, exceeded
its stated recovery objective for 17 years.

In summary, based on the most
current information (1998 survey and
early 1990s contamination data), we
conclude that goals underlying all four
objectives were met or exceeded. On
average, the number of pairs occupying
nesting territories in the two study areas
and productivity exceeded the recovery
objectives for the past 17 years. Neither
DDE residues in eggs nor eggshell
thinning has prevented a dramatic
population growth since the late 1970s.

Canada
The 1988 Anatum Peregrine Falcon

Recovery Plan for Canada (Canadian
Recovery Plan) (Erickson et al. 1988)
categorized the historical range of the
American peregrine falcon throughout
Canada into three regions, which
include the Western Mountains, Interior
Plains, and the Eastern Seaboard and
Great Lakes. These regions were
subdivided into nine zones on the basis
of historical population levels, habitat,
political boundaries, and restoration
needs. The zones are (1) Maritime, (2)
Great Lakes, (3) Prairies, (4) Mackenzie
River Valley, (5) Northern Mountains,
(6) Southern Mountains, (7) Eastern
Mackenzie Watershed, (8) Western
Canadian Shield, and the (9) Eastern
Canadian Shield. Coastal British
Columbia was excluded from
consideration in the Canadian Recovery
Plan because that area is occupied by
F.p. pealei.

The goal of the Canadian Recovery
Plan was to increase the wild American
peregrine falcon population in Canada
so the subspecies is no longer
considered endangered or threatened by
the Committee on the Status of
Endangered Wildlife in Canada. The

proposed objectives were (1) to establish
by 1992 a minimum of 10 territorial
American peregrine falcon pairs in each
of Zones 1 to 6, and (2) to establish by
1997, in each of 5 of these 6 zones, a
minimum of 10 pairs naturally fledging
15 (1.5 yg/pr) or more young annually,
measured as a 5-year average beginning
in 1993. No recovery objectives were
established for Zones 7, 8, and 9. The
Canadian Recovery Plan did not contain
separate objectives for reclassification of
the subspecies in Canada from its
current endangered status to threatened.

Starting in 1990, the Canadian
Wildlife Service has coordinated and
published a national range-wide
peregrine falcon population survey once
every 5 years. The results of the 1995
national population survey were used in
the following status summary of the
American peregrine falcon in Canada
(Ursula Banasch, Canadian Wildlife
Service, in litt. 1997).

There were 98 known nest sites in
Zones 1 and 2 (southern Ontario and
Quebec, northern Great Lakes, Bay of
Fundy and Labrador), and surveys
located 64 pairs. There were 98 known
nest sites in Zone 3 (Manitoba,
Saskatchewan and Alberta), and surveys
located 41 pairs. There were 117 known
nest sites in Zone 4 (eastern N.W.
Territories), and surveys located 83
pairs. There were 125 known nest sites
in Zone 5 (Yukon), and surveys located
113 pairs. There were 50 known nest
sites in Zone 6 (Interior British
Columbia), and surveys located 18 pairs.
The total known number of pairs for all
six zones in 1995 was 319, with
minimum objectives achieved for every
recovery zone.

The only comprehensive range-wide
productivity surveys available to us
were the national population surveys
coordinated by the Canadian Wildlife
Service in 1990 and 1995 (U. Banasch,
in litt. 1997; Holroyd and Banasch
1996). Surveys conducted in the
intervening years were not nationally
coordinated, and therefore not
complete. Thus, we used the combined
average annual productivity data
collected in the 1990 and 1995 surveys
to address this recovery objective.

In Zones 1 and 2, average productivity
was 1.7 yg/pr (N=104 nests). In Zone 3,
average productivity was 1.5 yg/pr
(N=55). In Zone 4, average productivity
was 2.0 yg/pr (N=171). In Zone 5,
average productivity was 1.8 yg/pr
(N=626). No productivity data were
available for Zone 6. The 2-year average
annual productivity for the Canadian
population of American peregrine
falcons was 1.8 yg/pr.

Although the Canadian Recovery Plan
did not identify recovery objectives for

pesticide residue or eggshell thinning
levels, 205 eggs and 62 samples from 28
specimens of peregrine falcons were
collected in Canada between 1965 and
1987 to assess organochlorine residue
concentrations. In all three subspecies
(F.p. anatum, F.p. tundrius, F.p. pealei),
the proportion of specimens having
residue concentrations above
established critical values
(concentration at which egg failure
occurs, which varies among
organochlorine contaminants) had
decreased and was inversely correlated
with improvements in the reproductive
success of the population (Peakall et al.
1990).

In summary, the Canadian Recovery
Plan identified two objectives to
determine recovery for the American
peregrine falcon population in Canada.
Based on current available information,
both objectives were met. The total
number of pairs for all six zones in 1995
was 319, with minimum objectives
achieved for every recovery zone. This
count exceeds the total recovery
objective of 60 pairs by 259 pairs. The
average annual productivity data for
1990 and 1995 either met or exceeded
objectives in five of the six zones with
an average annual productivity of 1.8
yg/pr for the American peregrine falcon
population in Canada.

Pacific Coast

To reclassify the American peregrine
falcon from endangered to threatened,
the Pacific Coast Recovery Plan (Pacific
Population Plan) (U.S. Fish and Wildlife
Service 1982b) recommended that 122
pairs be established in a specified
distribution spanning California,
Washington, Oregon, and Nevada. The
distribution goals were based on 22
management units distributed
throughout the historic range of the
Pacific Coast peregrine falcon
population. For each management unit,
the population must achieve a specified
minimum number of active pairs before
downlisting can be considered. The
Pacific Population Plan also
recommended that with attainment of
185 wild, self-sustaining pairs
(California 120, Oregon 30, Washington
30, and Nevada 5 pairs) and an average
productivity of 1.5 yg/pr for a 5-year
period, the subspecies could be
considered for delisting. Since this final
rule addresses the delisting of the
peregrine falcon, only the latter two
objectives are discussed in this section.
The Pacific Population Plan defined a
‘‘self-sustaining’’ population as one
whose natural productivity without
human management is equal to or
greater than its mortality.
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By 1976, no American peregrine
falcons were found at 14 historical nest
sites in Washington, and Oregon had
also lost most of its peregrine falcons. In
addition, only 1 or 2 pairs remained on
the California coast, with no more than
10 nest sites known to be occupied in
the entire State (Cade 1994). A steadily
increasing number of American
peregrine falcon pairs breeding in
Washington, Oregon, and Nevada was
indicated by surveys from 1991 through
1998. Known pairs in Washington
increased from 17 to 45, in Oregon from
23 to 51, and in Nevada from 3 to 6
(Gary Herron, Nevada Division of
Wildlife, pers. comm. 1997; Martin
Nugent, Oregon Department of Fish and
Wildlife, in litt. 1999; David Anderson,
Washington Department of Fish and
Game, in litt. 1997). The number of
American peregrine falcons in
California increased from an estimated
low of 5 to 10 breeding pairs in the early
1970s (Herman 1971), to a minimum of
167 occupied sites in 1998 (Janet
Linthicum, Santa Cruz Predatory Bird
Research Group, in litt. 1999). The
increase in California was concurrent
with the restriction of DDT and
management that included the release of
over 750 American peregrine falcons,
including captive-reared and relocated
wild hatchlings, through 1997 (Walton
1997). Recovery of American peregrine
falcons in some areas of California,
however, was impeded by continuing
elevated DDT levels (Jarman 1994;
Walton 1997).

The recovery of the peregrine falcon
could be the result of a lower than
expected first-year mortality of released
birds from the augmentation program,
which accelerated the growth of the
Pacific population (Brian Walton, Santa
Cruz Predatory Bird Research Group,
pers. comm. 1997). As a result, intensive
human management has essentially
ended, and the release of captive-bred
American peregrine falcons was
suspended in Nevada in 1989, in
California in 1992 (although the
relocation of wild hatchlings continues),
and in Oregon and Washington in 1995.
Based on available information, the first
recovery objective was met; a minimum
known population of 270 pairs exceeds
the delisting goal of 185 by 85 pairs.
Also, the distribution goals for the
Pacific Coast population was met in all
four States. Surveys conducted from
1991 through 1998 demonstrate a
steadily increasing number of American
peregrine falcon pairs, indicating that
natural productivity is greater than
mortality in this recovery region.

Productivity measured in Washington
between 1993 and 1998 ranged from 1.3
to 1.8 yg/pr, with an average of 1.5 yg/

pr (N=204) (D. Anderson, in litt. 1999).
In Oregon, productivity between 1993
and 1998 ranged from 0.8 to 1.9 yg/pr,
with an average of 1.3 yg/pr (N=178) (M.
Nugent, in litt. 1997; David Peterson,
U.S. Fish and Wildlife Service, in litt.
1999). Between 1993 and 1998,
productivity in California ranged from
1.4 to 1.7 yg/pr (N=523), with an
average of 1.6 yg/pr (J. Linthicum in litt.
1999). No productivity data were
available for Nevada.

Productivity, an important measure of
population health, can be difficult to
determine in wide-ranging species
nesting in remote landscapes that are
often difficult to access. However,
available data indicate that the average
productivity from 1993 through 1998 in
Washington, Oregon and California was
1.5 yg/pr (D. Anderson, in litt. 1999; M.
Nugent, in litt. 1997; David Peterson,
U.S. Fish and Wildlife Service, in litt.
1999; J. Linthicum in litt. 1999).
Therefore, we consider this objective to
be met.

The Pacific Population Plan did not
identify recovery objectives for pesticide
residue or eggshell thinning levels.
However, organochlorine residues and
eggshell thinning were measured in
California starting in the early 1970s.
Jarman (1994) reported DDE
concentrations in 105 peregrine eggs
collected from California from 1987 to
1992, and 11 eggs from Oregon from
1990 through 1993. Data collected in
nine study regions in California (Jarman
1994) indicated the highest
concentrations of DDE were found in
California eggs from the Channel Islands
and mid-coast with 21 and 13 ppm,
respectively. The southern coast and
San Francisco regions had the lowest
concentrations of 5.5 and 4.3 ppm,
respectively. The DDE concentrations in
eggs collected along the coast of
California (between San Francisco Bay
and 34° N) did not decrease between
1969 and 1992 (Jarman 1994). Eggs from
Oregon contained DDE levels of 10 ppm.

Eggshells from coastal California
continued to show thinning. In northern
and central coastal California, eggshells
collected between 1975 and 1995
averaged 17.7 and 19.1 percent thinner
than pre-DDT era, respectively (J.
Linthicum, in litt. 1996). In northern
interior California, where 104 of the 186
sites were active at least once from
1975–1993, eggshells averaged 15.6
percent thinner than pre-DDT era shells
(J. Linthicum, in litt. 1996). Eggshells
collected on the Channel Islands off the
southern coast of California in 1992–
1995 averaged 19.4 percent thinner than
those collected in California prior to
1947 (J. Linthicum, in litt. 1996). In
montane California, the average was 15

percent thinner than normal, and in the
southern interior (coastal mountains)
the average was 17.9 percent thinner
than normal (J. Linthicum, in litt. 1996).
Urban pairs experienced eggshell
thinning averaging 8.7 percent in the
San Francisco area and 10.9 percent in
the Los Angeles/Orange County area. A
summary of 633 clutch mean
measurements representing 1,237
samples of one or more eggshells
collected between 1975 and 1995 from
the historical range of the American
peregrine falcon in California averaged
16.1 percent thinner (J. Linthicum, in
litt. 1996). However, current
reproduction indicates an expanding
population in most areas despite high
organochlorine residue concentrations
and associated eggshell thinning in
some areas of the Pacific population.

Rocky Mountain/Southwest
The American Peregrine Falcon Rocky

Mountain/Southwest Population
Recovery Plan (U.S. Fish and Wildlife
Service 1984) established three
objectives for delisting, including (1)
increasing the Falco peregrinus anatum
population in the Rocky Mountain/
Southwest region to a minimum of 183
breeding pairs and the following
distribution: Arizona (46), Colorado
(31), Idaho (17), Montana (20), Nebraska
(1), New Mexico (23), North Dakota (1),
South Dakota (1), Texas (8), Utah (21),
and Wyoming (14); (2) sustaining a long-
term average production of 1.25 yg/pr
without manipulation by 1995; and (3)
observing eggshell thinning of no more
than 10 percent from the pre-DDT era
for a 5-year span.

The prairie States of North Dakota,
South Dakota, Nebraska, Kansas, and
Oklahoma contain little peregrine falcon
habitat, and historical data are
incomplete. No recovery goals for a
specific number of peregrine falcon
pairs were set for Kansas or Oklahoma;
nesting peregrine falcons are not known
from Oklahoma. Currently, South
Dakota, Nebraska and Kansas each have
one peregrine falcon pair (Mark Martell,
The Raptor Center, pers. comm. 1998;
Tordoff et al. 1997); no peregrine falcon
pairs are currently known to occur in
North Dakota or Oklahoma.

The Rocky Mountain/Southwest
population of the American peregrine
falcon has made a profound comeback
since the late 1970s when surveys
showed no occupied nest sites in Idaho,
Montana, or Wyoming and few pairs in
Colorado, New Mexico, and the
Colorado Plateau, including parts of
southern Utah and Arizona (Cade 1994).
Surveys conducted from 1991 through
1998 indicated that the number of
American peregrine falcon pairs in the
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Rocky Mountain/Southwest population
is steadily increasing. In 1991, this
population supported 367 known pairs;
in 1998 the number of pairs increased
to 535 (Robert Mesta, U.S. Fish and
Wildlife Service, in litt. 1999). Surveys
conducted from 1992 through 1998
showed that, with the exception of
North Dakota, all States within the
Rocky Mountain/Southwest population
have met or exceeded their specific
delisting goals for breeding pairs.

The current minimum known number
of peregrine falcon pairs for each State
include Arizona 159, Colorado 89, Idaho
17, Montana 18, Nebraska 1, New
Mexico 32, North Dakota 0, South
Dakota 1, Texas 11, Utah 164, Wyoming
42, and Kansas 1 (Greg Beatty, Arizona
Game and Fish Department, in litt. 1997;
James Enderson, Western Peregrine
Falcon Recovery Team, pers. comm.
1999; Dennis Flath, Montana
Department of Fish and Parks, in litt.
1999; Frank Howe, Utah Division of
Wildlife Resources, in litt. 1999; Levine
et al. 1998; McKinney 1994; B.
McKinney, pers. comm. 1999; Robert
Oakleaf, Wyoming Game and Fish
Department, in litt. 1999; Sator O.
Williams III, New Mexico Department of
Game and Fish, in litt. 1999). The
current Rocky Mountain/Southwest
population is 535, which surpasses the
objective of 183 by 352 pairs.

In Arizona , productivity from 1989
through 1997 ranged from 0.9 to 1.8
yg/yr, with an average productivity of
1.1 yg/pr (N=294). Recent average
productivity (1994–1997) is 0.9 yg/pr
(N=194) (Ward and Siemens 1995; G.
Beatty, in litt. 1997).

In 1973, 1974, and 1975, productivity
in Colorado was 0.2 (N=11), 1.9 (N=8),
and 0.7 yg/pr (N=8), respectively,
reflecting the irregular and generally
poor productivity typical of the 1970s
(Platt and Enderson 1988). Long term
productivity measured in Colorado from
1985 through 1998 ranged from 1.2 to
1.9 yg/pr, with an average of 1.6 yg/pr
(N=753) (Gerry Craig, Colorado Division
of Wildlife, in litt. 1999; J.H. Enderson,
pers. comm. 1999). Recent productivity
from 1994 through 1998, averaged 1.6
yg/pr (N=395) (G. Craig, in litt. 1999).

In Idaho, productivity recorded from
1989 through 1998 ranged from 0 to 2.5
yg/pr, with an average of 1.6 yg/pr for
this 10-year period (N=120). Recent
productivity from 1994 through 1998
averaged 1.4 yg/pr (N=75) (Levine et al.
1998). In Montana, productivity
between 1984 and 1998 ranged from 0.3
to 3.0 yg/pr, with an average of 1.7
yg/pr for the 15-year period (N=137).
Recent productivity from 1994 through
1998 averaged 1.5 yg/pr (N=91) (D.
Flath, in litt. 1999). In Nebraska,

productivity between 1992 and 1998 for
a single pair ranged from 0 to 5.0 yg/pr,
with an average of 1.7 yg/pr for the 7-
year period (N=7) (Lloyd Kiff, The
Peregrine Fund, in litt. 1997; Tordoff et
al. 1998).

For the period 1986 through 1998,
New Mexico experienced a 12-year
average productivity of 1.6 yg/pr
(N=278). Recent productivity from 1995
through 1998 averaged 1.4 yg/pr
(N=131) (S. Williams, in litt. 1997,
1999). In Texas, long term productivity
recorded from 1975 through 1998
ranged from 0 to 2.3 yg/pr, with an
average of 0.9 yg/pr (N=185) for the 23-
year period. Recent productivity from
1994 through 1998 averaged 0.5 yg/pr
(N=69) (McKinney 1994; B. McKinney,
pers. comm. 1999).

In Utah, between 1985 and 1987,
productivity averaged 0.8 yg/pr
(N=117). From 1991 through 1996,
productivity ranged from 0.9 to 2.0
yg/pr, with an average of 1.3 yg/pr
(N=629) for the 6-year period (Bunnell
1994; F. Howe, in litt. 1997). In
Wyoming, productivity between 1984
and 1998 ranged from 0.9 to 3.0 yg/pr,
with an average of 1.7 yg/pr (N=282) for
the 15-year period. Recent productivity
between 1994 and 1998 averaged 1.8
yg/pr (N=179) (Joe White, Wyoming
Game and Fish Department, in litt. 1995;
R. Oakleaf, in litt. 1999).

In Kansas, productivity between 1993
and 1998 ranged from 0 to 3.0 yg/pr,
with an average of 1.0 yg/pr (N=6) for
the 4-year period (L. Kiff, in litt. 1997;
Tordoff et al. 1998). In 1998, the first
pair of peregrine falcons were located in
South Dakota; they produced no young.

Although Texas and Arizona have
exceeded their goals for number of
pairs, current productivity is below the
goal of 1.25 yg/pr and below their long
term productivity averages by 44 and 18
percent respectively. Heavy metal
contamination, particularly mercury, in
adults and nestlings may be depressing
productivity in Texas (Andrew Sansom,
Texas Parks and Wildlife Department, in
litt. 1995). Residual mercury
contamination from mines operated
along the Rio Grande River in the early
1900s is the suspected cause (B.
McKinney, pers. comm. 1997). The
current productivity level in Arizona is
not fully understood, but may be a
continuation of the variability exhibited
in productivity between 1989 and 1995
(Garrison and Spencer 1996; Bruce
Taubert, Arizona Game and Fish
Department, pers. comm. 1999).

Kansas and South Dakota are two
more States that currently have not met
the productivity goal of 1.25 yg/pr.
Kansas has had only one peregrine

falcon pair since 1992, and breeding is
sporadic each year.

Average productivity for the 11 States
supporting breeding populations is 1.3
yg/pr, exceeding the goal of 1.25 yg/pr
goal. Even though Texas, Kansas, South
Dakota and Arizona currently have not
met the productivity goal, productivity
throughout the Rocky Mountain/
Southwest region is more than sufficient
for recruitment to exceed mortality, so
dramatic population growth has
resulted.

In Arizona, eggshells collected
between 1978 and 1983 averaged 14.2
percent thinner, and 20 eggshell
replicates collected from 1989 through
1994 averaged 13 percent thinner, than
pre-DDT era eggshells (Ellis et al. 1989,
Ward and Siemens 1995). In Colorado
and New Mexico, shells from 260 eggs
laid between 1977 and 1985 averaged 12
percent thinner than pre-DDT eggshells
(Enderson et al. 1988). In another
analysis of eggs from New Mexico,
eggshells collected in 1977 averaged 20
percent thinner than pre-DDT eggshells,
but in 1985 averaged only 14 percent
thinner (Ponton et al. 1988). Eggshells
collected in Colorado from 1973 through
1997 were as much as 25.1 percent
thinner and at least 6.0 percent thinner
than pre-DDT eggshells, with an average
thinning of 13.5 percent. Only Colorado
has achieved the objective for eggshell
thickness. Sampling in Colorado in
1990, 1991, 1992, 1993, and 1994
produced measurements of 10.6, 11.7,
8.6, 8.1, and 6.0 percent thinning
respectively, with an average annual
mean of 9.0 percent thinning for this
period (G. Craig, in litt. 1995). Although
the recovery objective was not met in
other States in the region, there is a
general trend toward thicker eggshells
in measurements taken since the mid-
1970s (L. Kiff, pers. comm. 1995).

The Rocky Mountain/Southwest
Recovery Plan did not identify a
recovery objective for pesticide residue
levels. However, organochlorine
pesticide residues in American
peregrine falcon eggs measured in
Colorado and New Mexico between
1973 and 1979 averaged 26 ppm DDE,
but the average declined to 15 ppm by
1980–1983 (Enderson et al. 1988). The
average DDE concentration in 5 eggs
collected in Colorado from 1986 through
1989 was 11 ppm (Jarman et al. 1993).

In summary, the first recovery
objective in the Rocky Mountain/
Southwest Recovery Plan was met; the
current population of 535 pairs exceeds
the goal of 183 pairs by 352 pairs. These
pairs are distributed throughout the
Rocky Mountain/Southwest States,
meeting or exceeding the population
goals in 10 of the 13 States in this
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region. The second objective of
sustaining a long-term average
production of 1.25 yg/pr without
manipulation by 1995 was met by all
Rocky Mountain/Southwest States that
have breeding American peregrine
falcons except Texas, Kansas, South
Dakota, and Arizona. By the mid-1980s
the practice of fostering young into
active nests was terminated, therefore,
the long-term average productivity this
recovery region has experienced was
accomplished without nest
manipulation. The current reproductive
level in the 11 States with breeding
populations is 1.3 yg/pr, exceeding the
second objective of 1.25 yg/pr.
Therefore, we consider the intent of this
objective met. Based on the degree of
recovery achieved, the third objective,
that average eggshell thinning be no
more than 10 percent from the pre-DDT
era average for 5 years, appears to be
conservative. The increase in numbers
of American peregrine falcons indicates
the subspecies has recovered without
the necessity of reaching this specific
recovery objective.

Eastern United States

The eastern peregrine population has
a unique history and complex status
under the Act. As stated previously,
peregrine falcons were extirpated in the
eastern United States and southeastern
Canada by the mid-1960s. In 1974,
shortly after the passage of the Act, the
National Audubon Society sponsored a
meeting of experts in peregrine biology,
including representatives from the
Service, to address the conservation of
the species in North America (U.S. Fish
and Wildlife Service 1991). This
sparked the beginning of an effort to
reestablish the peregrine in the eastern
United States through the introduction
of offspring from parents of multiple
subspecies. Peregrine falcons were
raised in captivity from parent
subspecies then listed as endangered
(Falco peregrinus anatum, F. p.
tundrius, F. p. peregrinus), unlisted
subspecies (F. p. pealei, F. p. brookei,
etc.), and combinations of these
subspecies. The first experimental
releases of captive-produced young in
the eastern States occurred in 1974 and
1975 (Cade 1994). These and future
releases, coordinated by the Service,
State fish and wildlife agencies, and
representatives of The Peregrine Fund,
demonstrated that hacking, the practice
of retaining and feeding young captive-
bred birds in partial captivity until they
learn to fly and hunt on their own, was
an effective method of introducing
captive-bred peregrines to the wild (U.S.
Fish and Wildlife Service 1991).

In 1978, we issued a policy statement
confirming support for the use of North
American peregrines to establish an
eastern peregrine falcon population,
supported with endangered species
funds, and the use of peregrines from
other geographic areas for specific
research purposes. The policy applied
only to peregrine falcons in the east
(Keith M. Schreiner, U.S. Fish and
Wildlife Service, in litt. 1978).

Thus, notwithstanding the similarity
of appearance designation, we have
continued to fully support the
restoration of the eastern peregrine
falcon under the 1991 revised Peregrine
Falcon Eastern Population Recovery
Plan. We have given the eastern
peregrine falcon equal consideration
with the American peregrine falcon
with respect to recovery.

The Peregrine Falcon Eastern
Population Recovery Plan (Eastern
Plan), first published in 1979, and
revised in 1985 and 1991 (U.S. Fish and
Wildlife Service 1991), addressed the
recovery of the peregrine falcon in the
Eastern United States, a population re-
established beginning in 1974 and 1975
by releasing captive-bred peregrine
falcons of mixed genetic heritage. The
recovery plan established two recovery
objectives (1) establish a minimum of
20–25 nesting pairs in each of 5
recovery units and sustained them for a
minimum of 3 years; and (2) an overall
minimum of 175’200 pairs
demonstrating successful, sustained
nesting. The five recovery units are (1)
Mid-Atlantic Coast, (2) Northern New
York and New England, (3) Southern
Appalachians, (4) Great Lakes, and (5)
Southern New England/Central
Appalachians.

The first recovery objective is nearly
achieved, with three of the five recovery
units (Mid-Atlantic Coast, Northern
New York and New England, and Great
Lakes) surpassing 20 to 25 nesting pairs
of peregrine falcons for 3 years. The
Mid-Atlantic Coast unit had 65 pairs
fledging 110 young in 1998 and
averaged 62 pairs and 90 fledglings
annually from 1996 through 1998. The
Northern New York and New England
unit had 50 pairs fledging 70 young in
1998 and averaged 47 pairs and 61
fledglings annually from 1996 through
1998. The Great Lakes unit had 44 pairs
fledging 95 young in 1998 and averaged
40 pairs and 74 fledglings from 1996
through 1998. The Southern
Appalachians unit had 14 pairs fledging
seven young in 1998, and averaged 11
pairs fledging 14 young from 1996
through 1998. The Southern New
England and Central Appalachians unit
had 20 pairs fledging 26 young in 1998
and averaged 15 pairs fledging 22 young

from 1996 through 1998 (L. Kiff, in litt.
1997; David Flemming, U.S. Fish and
Wildlife Service, in litt. 1997; Mike
Amaral, U.S. Fish and Wildlife Service,
in litt. 1999). In 1998, there was a total
of 193 pairs counted in the five eastern
State recovery units, which was the
upper minimum recovery level of the
Eastern Plan. The recovery goal,
however, was probably met in 1997,
because up to 10 percent of territorial
pairs in any given year are believed to
escape detection and are not counted
(Cade et al. 1988). Importantly, the
number of territorial pairs recorded in
the eastern peregrine falcon recovery
area has increased an average of 10 per
cent annually for the past 7 years (1992–
1998). Equally important is that the
productivity of these pairs during the
same 7-year period has averaged 1.5
yg/pr, thus demonstrating sustained
successful nesting.

As of 1998, there were at least 32
nesting peregrine pairs in six
midwestern States, which is outside the
recovery area delineated in the 1991
Eastern Plan. The birds are nesting
successfully in a larger area than was
believed likely in 1991. Peregrine
falcons now found in midwestern States
are the result of captive-reared and
released birds, and others that probably
came from the peregrine falcons
released in the eastern States. However,
there appears to be a zone of no nesting
in the northeastern Great Plains that
separates the western American
peregrine falcons from the introduced
eastern peregrine falcons (Chuck Kjos,
U.S. Fish and Wildlife Service, pers.
comm. 1997). There are now more than
225 pairs of peregrine falcons in the
midwestern and eastern States where
peregrine falcons were extirpated.

Mexico

None of the existing recovery plans
written for peregrine falcons in North
America established recovery criteria for
birds that nest in Mexico. There is very
little historical or recent information on
peregrine falcons in Mexico to
accurately assess their current status in
Mexico.

Porter et al. (1988) reported 42 known
nesting territories on the western side of
the Baja California Peninsula. From
1966 through 1971, only three pairs
occurred in this region and none were
found in 1976 (Porter et al. 1988),
indicating a substantial decline had
occurred by the mid-1970s. Most of
these territories apparently were
checked since that time, but seven pairs
were located between 1985 and 1992 in
areas not occupied in previous years
(Massey and Palacios 1994).
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In 1993, three active American
peregrine falcon nests were discovered
in Ojo de Liebre (Scammon’s Lagoon) on
the western side of the Baja California
Peninsula in an area without historical
nesting records (Castellanos et al. 1994).
The central west coast of the Baja
California Peninsula was an important
breeding area with a historical
population of about 13 pairs (Banks
1969). Between 1980 and 1994,
Castellanos et al. (1997) conducted
breeding surveys of American peregrine
falcons in this area of the coast and
found 10 nesting pairs. Castellanos et al.
(1997) studied the reproductive success
of three pairs in 1993 and five pairs in
1994 located at Ojo de Liebre and San
Ignacio Lagoons. An average of three
eggs, 1.8 nestlings, and 1.6 fledglings
were produced per nest. This
productivity appears to be within the
range of normal productivity for healthy
populations (Cade et al. 1988). These
observations suggest some recent
recovery on the west coast of the Baja
California Peninsula.

On the western (Gulf of California)
side of mainland Mexico, Porter et al.
(1988) reported 23 historical nest sites.
A number of new nest sites were found
in this area between 1966 and 1984,
increasing the number of known nest
sites to 51. Territory occupancy
averaged about 82 percent between 1967
and 1971 and 77 percent between 1971
through 1975, indicating that territory
occupancy in that area never declined
as significantly as on the west side of
the Baja California Peninsula. Porter and
Jenkins (1988) believed that the number
of occupied territories in the Gulf area
increased after 1967 following a
reduction in DDE residues in prey.

Between 1989 and 1997, Robert
Mesta, (in litt. 1997) found three pairs
of American peregrine falcons, one pair
on the Rio Aros and two on the Rio
Yaqui, Sonora. Hunt et al. (1988) found
14 occupied nesting territories in the
highlands of northeast Mexico in 1982.
In this area and adjacent west Texas,
territory occupancy averaged about 70
percent during 1973–1985.

Most of what is known about
productivity and pesticide residues in
Mexico comes from the western
mainland near the Gulf of California.
Porter et al. (1988) found that
productivity along the Gulf of California
between 1965 and 1984 was ‘‘somewhat
less than normal,’’ and five addled eggs
collected between 1976 and 1984
averaged 12.8 ppm DDE with a range of
2.4 to 25.0 ppm (Porter and Jenkins
1988). DDE residues in prey in the Gulf
area declined from the 1960s to the
1980s, and this decline correlated with
increases in productivity and the

number of breeding pairs (Porter and
Jenkins 1988). Some prey, however, still
contained high pesticide residues, and
reproduction appeared to be affected by
organochlorine at three of 15 nests
examined (Porter and Jenkins 1988).

Hunt et al. (1988) found that only five
of 14 pairs produced young in northeast
Mexico in 1982. Hunt et al. (1988)
reported significant DDE residues in
peregrine falcon prey species in western
Texas in the mid 1980s, but prey species
in Mexico were not sampled.

In summary, there was little research
on the distribution, numbers, and status
of American peregrine falcons in
Mexico, and most research took place in
the Baja California Peninsula and the
Gulf of California regions. Numbers on
the west coast of the Baja California
Peninsula declined significantly (Porter
et al. 1988), but observations suggest
that numbers may have increased in
recent years (Massey and Palacios 1994;
Castellanos et al. 1994; and Castellanos
et al. 1997). In the Gulf of California
area, territory occupancy never was
known to drop below 77 percent (Porter
et al. 1988), and it increased in the
1970s and 1980s (Porter and Jenkins
1988).

No information on population trends
for American peregrine falcons in
Mexico is available. However, the status
of the Mexican population may be
similar to that of the population
occupying similar habitat in nearby
Arizona (G. Hunt, pers. comm. 1997).
Exposure to organochlorine-based
pesticides by Mexico nesting
populations continues to be a concern.
In 1997, as part of the North American
Agreement for Environmental
Cooperation, a parallel agreement to the
North American Free Trade Agreement
between the United States, Canada, and
Mexico, the Commission for
Environmental Cooperation (CEC)
established a North American Regional
Action Plan (NARA) on DDT. Mexico, a
member nation of the CEC, proposes a
phased reduction of DDT (Philip
Johnson, U.S. Fish and Wildlife Service,
pers. comm. 1999). Specific goals of this
reduction are: (1) Reduce the use of DDT
for malaria control in Mexico by 80
percent in 5 years (beginning in 1997);
(2) eliminate the illegal use of DDT in
agriculture in Mexico; (3) develop a
cooperative approach to minimize
movement of malaria-infected
mosquitos across borders and reduce the
illegal importation of DDT; and (4)
advance global controls on DDT
production, export and use.

Adverse effects of organochlorine
pesticides in the environment remains
an international concern for peregrine
falcons nesting in Mexico, and for

peregrine falcons wintering in or
migrating through Latin America. By
undertaking the steps proposed in the
NARA, the United States, Canada, and
Mexico are committing to ongoing
cooperative activities and yearly
reporting on progress made on these
initiatives and objectives. Annual
reports will be submitted to the North
American Working Group for the Sound
Management of Chemicals and
subsequently disseminated to the
Council of the Commission for
Environmental Cooperation and the
public.

Summary of Peregrine Falcon Recovery
Five regional peregrine falcon

recovery plans, four for American
peregrine falcons in Canada and the
western United States, and one for the
eastern United States introduced
peregrine falcon population, were
written to guide recovery efforts and
establish criteria to be used in
measuring recovery. These recovery
plans included objectives for population
size and reproductive performance.
Only two of the recovery plans included
specific objectives that applied to
pesticide residues in eggs and eggshell
thinning. The combined breeding
population size goal for the four
American peregrine falcon recovery
plans is 456 pairs. Currently, a
minimum of 1,425 pairs occupy the
range of the American peregrine falcon
in Alaska, Canada, and the western
United States. There are 193 peregrine
falcon pairs in the five recovery units
included in the Eastern Plan, and an
additional 32 peregrine falcon pairs
occur in midwestern States in areas not
included in the Eastern Plan recovery
units. In 1998, the total known breeding
population of peregrine falcons was
1,650 pairs in the United States and
Canada.

Productivity is an important measure
of population health, and each of the
four American peregrine falcon recovery
regions met or exceeded their respective
productivity goals, as did the eastern
peregrine population.

Other objectives, including those for
pesticide residues in eggs and the
degree to which eggshells are thinner
than pre-pesticide era eggshells, vary
among the plans. In the case of eggshell
thinning, current measurements
obtained in some areas fall short of
recovery objectives. Eggshell thinning
was originally suggested by recovery
teams as an indicator of whether
organochlorine contamination was
preventing species recovery. Despite the
failure of populations in localized areas
to meet recovery objectives, overall,
populations of American peregrine
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falcons have increased considerably.
This increase continues to occur even
after reintroduction efforts were
curtailed. The consistent and
geographically widespread trends in
increasing population size demonstrate

that current levels of reproductive
failure, pesticide residues, and eggshell
thinning still affecting American
peregrine falcons in some areas have not
prevented recovery of the subspecies in
North America.

Table 1 summarizes the recovery plan
goals for each of the regions and
Canada, as well as the current recovery
status.

TABLE 1.—AMERICAN PEREGRINE FALCON RECOVERY PLAN GOALS AND CURRENT (1998) RECOVERY STATUS.

Recovery plan Delisting goal Current status Comments/degree to which delisting goals are met

Alaska:
Pairs ......................................... 28 pairs in study

areas.
79 pairs in study

areas.
Exceeded goal by 51 pairs in study areas. Approximately 301 pairs

known State-wide.
Productivity (young/pair) .......... 1.8 yg/pr ............ 1.9 yg/pr ............ Exceeded goal.
DDT (parts per million) ............ less than 5 ppm 3.5 ppm ............. Exceeded goal.
Eggshell thinning ...................... less than 10 per-

cent.
12.1 percent ...... Goal not met, but has not prevented recovery; goal probably too

conservative.
Canada:

Pairs ......................................... 60 pairs (10
each in 6
zones).

319 pairs ........... Exceeded goal by 259 pairs.

Productivity ............................... 1.5 yg/pr ............ 1.8 yg/pr ............ Exceeded goal.
Pacific Coast:

Pairs ......................................... 185 pairs ........... 270 pairs ........... Exceeded goal by 85 pairs.
Productivity ............................... 1.5 yg/pr ............ 1.5 yg/pr ............ Goal met.

Rocky Mountain/Southwest:
Pairs ......................................... 183 pairs ........... 535 pairs ........... Exceeded goal by 352 pairs.
Productivity ............................... 1.25 yg/pr .......... 1.3 yg/pr ............ Exceeded goal.
Eggshell thinning ...................... less than 10 per-

cent.
........................... Goal measured by only a few States; cannot be assessed.

Eastern/Great Lakes:
Pairs ......................................... 175–200 pairs

(with no fewer
than 20–25 in
each of 5 re-
covery zones).

193 pairs ........... Exceeded goal in 3 zones; goals in other 2 zones probably were
met; an additional 32 peregrine falcon pairs occur in several Mid-
western States not included under the Eastern Plan.

Summary of Issues and
Recommendations

In the August 26, 1998, proposed rule
(63 FR 45446), we requested that all
interested parties provide information
and comments on the status of and
proposal to delist the American
peregrine falcon. Announcements of the
proposed rule were sent to Federal,
State, county, and city-elected officials,
Federal and State agencies, interested
private citizens, and local area
newspapers and radio stations. We
provided the governments of Canada
and Mexico with the proposed rule, and
both countries responded with
comments. We held public hearings on
December 3, 1998, in Wisconsin and
December 8, 1998, in New Hampshire.
In addition, we solicited formal
scientific peer review of the proposal in
accordance with our July 1, 1994,
Interagency Cooperative Policy for Peer
Review in Endangered Species Act
Activities (59 FR 34270). We requested
three individuals, who possess expertise
in peregrine falcon biology, to review
the proposed rule by the close of the
comment period. All three individuals
responded to our request and their

comments were incorporated into this
final rule.

We considered all comments,
including oral testimony at the public
hearings. We received a total of 29 oral
comments and 893 comment letters
from 49 States, and the District of
Columbia, Canada, Mexico, Germany,
Bali, four Federal agencies, 27 State
resource agencies, 305 falconry
associations or individual falconers, and
40 conservation organizations. Of the
comments received, 633 supported the
proposal to delist, 266 opposed the
proposal, 11 supported downlisting, and
12 letters duplicated comments from
individuals who previously provided
oral comments.

Because many respondents offered
similar comments, those comments of a
similar nature are grouped. These
comments, and our responses, are
presented below.

Issue 1: In the Midwest, delisting will
result in less cooperation by building
owners and managers to protect
peregrine falcons nesting on their
buildings.

Our Response: Currently, 28 States in
the midwestern and eastern United
States support nesting peregrine falcons.
Approximately 87 percent of the

midwestern pairs and 33 percent of the
eastern pairs are nesting on manmade
structures: bridges, buildings and
smokestacks (Martell and McNicoll
1999). Currently, there are 117 nests on
nest boxes or trays in 19 States and the
District of Columbia. Should delisting
the peregrine falcon act as a
disincentive for owners and managers to
protect nesting peregrine falcons on
their buildings, the long-term security of
this urban population could be
threatened (Martell and McNicoll 1999).

Between January and March of 1999,
75 people with information on 95 of the
117 nest sites were asked if delisting
would affect their current management
strategies. Responses were
overwhelmingly in favor of continuing
to manage for the presence of nesting
pairs for some of the following reasons:
pigeon control, good public relations,
positive effect on building employees,
and good environmental stewardship
(Martell and McNicoll 1999). Survey
results do not suggest that delisting of
the peregrine falcon would result in
widespread removal of nest boxes and
trays or discouragement of nesting on
manmade structures. Furthermore, the
survey found the public widely
appreciated and accommodated
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peregrines at the manmade structures on
which they nest (Martell and McNicoll
1999).

Issue 2: Disturbance due to
recreational rock climbing poses a threat
to nesting peregrine falcons.

Our Response: The increasing
popularity of rock climbing throughout
North America, particularly in the
northeast, is becoming a serious
problem for land managers trying to
protect nesting peregrine falcons. Unlike
the western landscape that provides
rock climbers with more and larger cliffs
and thus some alternatives to conflicts
with nesting peregrine falcons, the
smaller and limited cliffs of the
northeast present fewer alternatives to
peregrine/climber conflicts.

The peregrine falcon will still be
protected by the MBTA. Additional
protection is provided by other laws
such as the National Forest Management
Act (16 U.S.C. 1600) and the Federal
Land Management and Policy Act (43
U.S.C. 1701). These continued
protections are adequate to address this
threat. See Factor D under Summary of
Factors Affecting the Species.

In addition, we are aware of several
very effective raptor management plans
that were cooperatively developed by
land managers, representatives of the
climbing community, and other
interested parties (plans that contain
effective public education components).
Some examples include plans
developed by the Prescott National
Forest in Arizona, Yosemite National
Park in California, Adirondack State
Park in New York, Zion National Park
in Utah, Smith Rock State Park in
Oregon, the Nantahala National Forest
in North Carolina, and the Colorado
National Monument in Colorado. All of
these plans include seasonal rock
climbing restrictions to prevent
disturbance of raptor nests from rock
climbing activities. The development of
more of these partnerships is essential
to the preservation of the peregrine
falcon and the sport of rock climbing.
Organizations like the Access Fund
which represent the climbing
community have continued to express a
strong desire to work with both private
and public land managers to resolve any
conflicts originating from the use of
cliffs by climbers.

Issue 3: The Act’s section 6 funds
currently being used by States to
support peregrine falcon monitoring
programs will not be available once the
peregrine is delisted.

Our Response: We are authorized
through the Secretary of the Interior to
provide grants to States to assist in
monitoring the status of recovered
species pursuant to section 4(g) under

section 6 of the Act. Existing and future
Federal assistance in the form of section
6 funding to States for conservation
work will not be affected by the
delisting, as long as States continue to
identify monitoring peregrine falcons as
a high priority.

Issue 4: The data do not support
delisting the American peregrine falcon
throughout its range in the United
States. The Service should consider
downlisting the American peregrine
falcon to threatened rather than
delisting.

Our Response: Recent data show
improvements in numbers of breeding
pairs of peregrine falcons and
productivity (Refer to Table 1,
‘‘Recovery Status,’’ and ‘‘Summary of
Peregrine Falcon Recovery’’), and
demonstrate that goals set for numbers
and productivity for the American
peregrine falcon recovery plans were
met or exceeded. The combined
population size goal for the four
American peregrine falcon recovery
plans is 456 pairs. Currently, a
minimum of 1,425 known pairs occupy
sites in Alaska, Canada, and the western
United States, and a number of
additional pairs have probably gone
undetected. Overall average
productivity goals in all four American
peregrine falcon recovery plans, using
productivity as a recovery criterion,
were met or exceeded.

Only the Alaska recovery plan set a
goal for DDT levels, and only two
recovery plans (Alaska and Rocky
Mountain/Southwest) specified
objectives for eggshell thinning. The
Alaska Recovery Plan set a delisting
goal of less than 5 ppm DDT and less
than 10 percent eggshell thinning.
Recent data for American peregrine
falcon eggs in Alaska indicate DDT
levels at less than 3.5 ppm, exceeding
that goal, and eggshell thinning is at
12.1 percent. Measurements for eggshell
thinning were not consistently taken in
the Rocky Mountain/Southwest States.
Colorado has met the recovery plan
eggshell thinning goal of less than 10
percent; the average of the annual
means for 1990–1994 was 9.0 percent.
Data for other States show a general
trend toward thicker eggshells since the
mid-1970s (refer to Rocky Mountain/
Southwest section under Recovery
Status).

Three of 5 peregrine falcon recovery
units in the eastern United States have
met recovery goals, and 193 pairs
documented in 1998 indicate the overall
recovery goal of 175–200 pairs was met.
In addition, another 32 pairs are nesting
in areas of the Midwest outside the
recovery units specified in the Eastern

Plan but nevertheless contribute to
overall restoration goals.

We believe that the species has
essentially achieved the goals
established for recovery and, in many
areas, has exceeded the goals. We
believe the available information
supports full delisting of the species
throughout its range, and the species
clearly is not in danger of extinction, is
not likely to become endangered within
the foreseeable future throughout a
significant portion of its range, and
warrants full delisting.

Issue 5: American peregrine falcons
should not be delisted because they are
not restored throughout the historical
range.

Our Response: We have determined
the American peregrine falcon has
recovered throughout its historical
range. Restoration of the American
peregrine falcon within every area
throughout its historical range is not
required by the Act, is not required for
recovery, nor was it a goal of any of the
recovery plans. Generally, the goal of a
recovery program is to restore the
species to a point at which protection
under the Act is no longer required. To
be recovered, a species must not be
endangered with extinction, or be likely
to become endangered within the
foreseeable future. Although a few,
localized areas have not quite met their
numerical recovery goals, the overall
status of the American peregrine falcon
has improved significantly such that it
is considered recovered and warrants
delisting. As a species recovers in
numbers and populations expand, more
of the historical range can be re-
occupied where appropriate habitat
remains.

Issue 6: There are gaps in the
scientific knowledge about American
peregrine falcon biology. A population
viability analysis was not done, and
genetic diversity, viable population size,
population dynamics, and long-term
stability of populations have not been
determined.

Our Response: A complete
understanding of the biology of a
species is not required to determine a
species’ conservation status under the
Act. Population viability analyses are
important tools for attempting to
quantify threats to a species,
particularly those facing loss and
fragmentation of habitat, and the
consequences of conservation actions,
as well as aiding in identifying critical
factors for study, management, and
monitoring. These analyses are not
always essential, however, to determine
when a species has achieved recovery,
particularly in the case of the American
peregrine falcon. It is evident that
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recovery of this subspecies was largely
achieved by eliminating the use of DDT
and by successful management
activities, including the reintroduction
of captive-bred American peregrine
falcons. Recovery goals established for
the species were met or exceeded, with
few exceptions.

Issue 7: Organochlorine pesticides
still persist within the breeding range of
the American peregrine falcon and
continue to depress natural
productivity.

Our Response: We recognize that
although the peregrine falcon has made
a dramatic recovery throughout its
historical range in the United States, the
presence of environmental
contaminants is still affecting the
productivity of certain regional
populations. Eggs collected on the
eastern shore of Virginia and Maryland
had slightly elevated levels of DDE,
dieldrin, and mercury, which was
associated with reproductive problems
(U.S. Fish and Wildlife Service 1994).
On the Channel Islands in California,
particularly Catalina, populations are
still affected by organochlorine residues
and eggshell thinning (Jarman 1994). In
west Texas, heavy metal contamination,
particularly mercury may be depressing
productivity (A. Sansom, in litt.1995).
Residual mercury from mines operated
along the Rio Grande River in the early
1900s is the suspected source of this
contamination (B. McKinney, pers.
comm. 1997). We recognize the possible
threat that environmental contaminants
pose to the sustained recovery of this
species and therefore, will include a
contaminant monitoring component in
the post-delisting monitoring plan. Refer
to Factor E under Summary of Factors
Affecting the Species, for an in-depth
discussion of contaminants. See also our
response to issue 8.

Issue 8: The continued unrestricted
use of organochlorine pesticides in
Latin America places the American
peregrine falcon at risk of contamination
while on migration and on its wintering
grounds.

Our Response: Comparisons of blood
samples collected during fall and spring
migration indicate that, although
migrant peregrine falcons are known to
accumulate pesticides while wintering
in Latin America, DDE residues in the
blood taken from female peregrine
falcons captured during spring
migration at Padre Island, Texas
decreased between 1978 and 1994
below levels that would affect
reproduction (Henny et al. 1996).
Despite the use of organochlorines in
Latin America, the American peregrine
falcon has recovered over its historical
range, and Arctic peregrine falcons,

which also winter in Latin America,
were delisted due to their recovery.
Refer to Factor E under Summary of
Factors Affecting the Species for an in-
depth discussion. The North American
Working Group for the Sound
Management of Chemicals promotes a
regional perspective that encourages the
active involvement of Central and South
American countries in the
implementation of the North American
Regional Action Plan on DDT, and is
facilitating international cooperation on
combating malaria in these regions
without the continued use of
organochlorine pesticides. This effort
could eventually eliminate or reduce
one source of DDT in Central and South
American countries.

Issue 9: The take of American
peregrine falcons for falconry after its
delisting will create an additional threat
to the subspecies.

Our Response: Delisting the American
peregrine falcon will not affect the
protection given to all migratory bird
species, including the peregrine falcon,
under the MBTA. The regulations
issued pursuant to the MBTA allow for
issuance of permits to take raptors for
falconry and other purposes provided
the taking will not threaten wildlife
populations (50 CFR 21.28 and
13.21(b)). Currently we are working
with State wildlife agencies to develop
biological criteria and two management
plans to govern the issuance of permits
for take of peregrine falcons to ensure
the taking does not negatively impact
wild populations, particularly those in
need of further restoration. The first
management plan will deal with the
take of eyas (nestling) peregrines. A
second management plan will deal with
the take of passage (migrating first-year)
peregrines. The management plans will
include criteria for harvest,
implementation criteria, and procedures
for evaluating effects of the harvest.
They will pertain to the take of all wild
peregrine falcons in the U.S., including
the American peregrine falcon, and will
apply to all falconry, raptor propagation,
and scientific collecting permits. Take
will not be permitted under the MBTA
until the draft management plans
undergo public review, are approved,
finalized, and published in the Federal
Register. Some exceptions may be made
on a case-by-case basis for scientific
purposes. The effects of take for all
purposes will be assessed during the
monitoring period following delisting.
Refer to Factor D under the Summary of
Factors Affecting the Species section
and the Effects of This Rule section for
further information.

Issue 10: The Canadian Wildlife
Service has expressed concern that

American peregrine falcons breeding in
Canada but migrating to or through the
United States will be taken for falconry
purposes.

Our Response: Canada’s recovery
program for American peregrine falcons
is still in progress and the Canadian
government is concerned that any take
of American peregrines migrating from
Canada could impact recovery. We are
working with the governments of
Canada and Greenland in considering
the appropriateness of harvest of
peregrines migrating through the United
States. If take of these passage birds is
approved, it would be designed to avoid
take of American peregrines originating
in Canada and instead target the more
abundant Arctic peregrines from
northern Alaska, Canada, and
Greenland.

Issue 11: The Service cannot consider
delisting the American peregrine falcon
until all recovery goals in the four
existing recovery plans for this
subspecies are met or exceeded.

Our Response: Section 4(f) of the Act
directs us to develop and implement
recovery plans for species of animals or
plants listed as endangered or
threatened. Recovery is the process by
which the decline of an endangered or
threatened species is arrested or
reversed and threats to its survival are
neutralized so that long-term survival in
nature can be ensured. The goal of this
process is the maintenance of secure,
self-sustaining wild populations of
species with the minimum investment
of resources. One of the main purposes
of the recovery plan is to enumerate
goals (guidelines) that will help us to
determine when recovery for a
particular species is achieved. Meeting
or exceeding all of the specific recovery
goals for a listed species is not required
by the Act before delisting can occur.

We determine whether recovery is
achieved based on a species’
performance relative to the goals set in
its recovery plan and the best available
scientific information. A species is
considered recovered when it is no
longer in danger of extinction (i.e.,
endangered), or likely to become
endangered within the foreseeable
future throughout all or a significant
portion of its range (i.e., threatened).
The American peregrine falcon has
either met, exceeded, or is very close to
meeting the recovery goals set for this
subspecies throughout its range. We
believe that the intent of all the
objectives are met and that the recovery
of the subspecies justifies delisting.

Issue 12: The eastern peregrine falcon
population has not met the recovery
goals set forth in the Eastern Recovery
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Plan and, therefore, should remain on
the endangered species list.

Our Response: The eastern peregrine
falcon population is protected only due
to the similarity of appearance to F. p.
anatum, which has protected individual
eastern peregrine falcons from direct
take. Thus, their status with respect to
recovery has no direct impact on the
decision to delist the American
peregrine falcon. Nevertheless, we have
supported and still fully support the
restoration of this population.

Data through 1998 on the status of the
eastern peregrine falcon population
indicate that the intent of the recovery
goals set for this population are met.
The recovery plan established 2
recovery objectives including (1) a
minimum of 20–25 nesting pairs in each
of 5 recovery units which are
established and sustained for a
minimum of 3 years, and (2) an overall
minimum of 175–200 pairs
demonstrating successful, sustained
nesting. Three of the five recovery units
(Mid-Atlantic Coast, Northern New York
and New England, and Great Lakes)
have surpassed the nesting pair goal for
3 years. The Southern Appalachians and
Southern New England/Central
Appalachians units may not yet have
achieved the goals established for the
number of breeding pairs for those
areas. However, the overall minimum of
175–200 successful pairs in the eastern
region was achieved, and over the past
6 years (1992–1998), the number of
territorial pairs has increased an average
of 10 percent annually. There are now
at least 193 pairs of peregrine falcons in
the eastern States where falcons were
extirpated, and pairs are successfully
nesting throughout a greater range than
was anticipated. We believe the intent
of the recovery objectives are satisfied
and that recovery of the peregrine in the
eastern United States is sufficiently
established. Refer to the Recovery Status
section for additional discussion on this
subject.

Issue 13: The status of the American
peregrine falcon in Mexico was not
adequately addressed.

Our Response: While population
status and trends for falcons nesting in
Mexico are not well known, American
peregrine falcon populations in the
United States and Canada, including
those migrating to and from Latin
America, have met or exceeded their
criteria for delisting. Restoration of the
American peregrine falcon within every
area throughout its historical range is
not required by the Act, nor is it
required for recovery. Mexico’s
proposed phased reduction of DDT
under the North American Regional
Action Plan will make a significant

contribution toward increasing
peregrine falcon populations in Mexico.
Refer to the Mexico section under
Recovery Status for additional
discussion on this subject.

Issue 14: The Service’s delisting
proposal is not supported by an
adequate scientific review.

Our Response: The proposed rule to
remove the peregrine falcon in North
America from the Federal List of
Endangered and Threatened Wildlife
received reviews from a variety of
scientific institutions and individual
scientists. Two examples are the
Ornithological Council and the Raptor
Research Foundation. The
Ornithological Council consists of nine
leading scientific ornithological
societies: the American Ornithologists’
Union, Association of Field
Ornithologists, Consejo Internacional
para la Preservaciòn de las Aves, Cooper
Ornithological Society, Colonial
Waterbird Society, Pacific Seabird
Group, Raptor Research Foundation,
Society of Caribbean Ornithology, and
Wilson Ornithological Society. Together
it has a membership of approximately
6,500 ornithologists. One of its primary
missions is to provide scientific
information about birds to legislators,
regulatory agencies, industry decision
makers, conservation organizations and
others, and to promote the use of
scientific information in the making of
policies that affect birds.

The task of evaluating the proposed
rule on behalf of the Ornithological
Council was accepted by a committee of
Raptor Research Foundation scientists.
The Raptor Research Foundation is a
scientific society that represents
professional raptor scientists and
managers throughout North America
and around the world. This committee
of raptor scientists reviewed the
available data and submitted a report
that was endorsed by both the
Ornithological Council and the Raptor
Research Foundation as their position
on the proposed rule. This report
underwent peer review and was
published in the Wildlife Society
Bulletin (Millsap et al., 1998, WSB
26(3); 522–538). While expressing some
concern about the status of the eastern
peregrine population, the authors
concurred with our position that the
peregrine falcon warranted delisting
range-wide.

Issue 15: Recovery plans used to
evaluate the recovery of the peregrine
falcon are out of date and need to be
revised to reflect more accurate
contemporary goals and the Service
should not misrepresent the goals in the
current plans.

Our Response: As addressed in our
response to Issue 11, section 4(f) of the
Act directs us to develop and
implement recovery plans for species of
animals or plants listed as endangered
or threatened. Recovery is the process
by which the decline of an endangered
or threatened species is arrested or
reversed and threats to its survival are
neutralized so that long-term survival in
nature can be ensured. One of the main
purposes of the recovery plan is to
enumerate goals (guidelines) that will
help us to determine when recovery of
a particular species is achieved. Meeting
or exceeding all of the specific recovery
goals for a listed species before it can be
delisted is not required by the Act.
Section 4 of the Act and regulations (50
CFR Part 424) promulgated to
implement the listing provisions of the
Act, establish the procedures for listing,
reclassifying, and delisting species. We
may list a species if one or more of the
five factors described in section 4(a)(1)
of the Act threatens the continued
existence of the species. A species may
be delisted, according to 50 CFR
424.11(d), if the best scientific and
commercial data available substantiate
that the species is neither endangered or
threatened because of (1) extinction, (2)
recovery, or (3) the original data for
classification of the species were in
error. We have determined that
substantial peregrine falcon recovery
has taken place, and none of the five
factors addressed in section 4(a)(1) of
the Act is currently negatively affecting
the peregrine falcon to the degree that
the species is endangered or threatened.

Issue 16: Post-delisting monitoring for
at least 5 years is essential.

Our Response: We agree. Section
4(g)(1) of the Act requires the Secretary
to implement a system, in cooperation
with the States, to monitor for not less
than 5 years the status of all species
which have recovered to the point that
protection of the Act is no longer
required (section 4(g)). If it becomes
evident during the course of the post-
delisting monitoring that the species
again requires the protection of the Act,
it would be relisted.

Summary of Factors Affecting the
Species

Section 4 of the Act and regulations
(50 CFR Part 424) promulgated to
implement the listing provisions of the
Act, set forth the procedures for listing,
reclassifying, and delisting species on
the Federal lists. We may list a species
if one or more of the five factors
described in section 4(a)(1) of the Act
threatens the continued existence of the
species. A species may be delisted,
according to 50 CFR 424.11(d), if the
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best scientific and commercial data
available substantiate that the species is
neither endangered or threatened
because of (1) extinction, (2) recovery,
or (3) the original data for classification
of the species were in error.

After a thorough review of all
available information, we have
determined that substantial peregrine
falcon recovery has taken place since
the early 1980s. We determined that
none of the five factors addressed in
section 4(a)(1) of the Act, and discussed
below, is currently affecting the species,
including the American peregrine falcon
subspecies and introduced peregrine
falcon populations, such that the
species is no longer endangered (in
danger of extinction throughout all or a
significant portion of its range) or
threatened (likely to become endangered
in the foreseeable future throughout all
or a significant portion of its range).
These factors and their application to
the peregrine falcon in North America
are as follows:

A. The Present or Threatened
Destruction, Modification, or
Curtailment of Its Habitat or Range

Peregrine falcons occupy a variety of
habitat types and nest from the boreal
forest region of Alaska and Canada,
through much of Canada and the
western United States, south to parts of
central and western Mexico. Nesting
habitat includes cliffs and bluffs in
boreal forests, coastal cliffs and islands,
urban skyscrapers and other structures,
and cliffs and buttes in southwestern
deserts. In some breeding areas, such as
the southern United States, some or all
of the birds remain year-round on their
nesting territories. In other breeding
areas, particularly in high latitudes,
many or all of the individuals are highly
migratory; these individuals occupy a
number of regions and habitat types
throughout the year as they nest,
migrate to and from wintering areas, and
occupy their wintering ranges. Due to
the extensive geographic distribution of
the peregrine falcon, the wide variety of
habitat types in which the species nests,
and the immense area that some of the
more migratory individuals occupy
during a year, the peregrine falcon
occupies an extremely broad array of
areas and habitats throughout its range.
As a result, the degree to which
peregrine falcons were affected by
human-caused habitat modification
varies widely by region, habitat type,
and individual falcons within the
population.

As the human population has grown
in North America, the rate of habitat
alteration has unquestionably increased.
Certainly some peregrine falcon habitat

was destroyed, such as the many
wetlands drained in recent years that
were previously used by peregrine
falcons for foraging or as migratory
staging areas during spring and fall. But
peregrine falcons have colonized many
cities in North America due to the
abundance of nest sites on buildings
and the abundance of prey, such as rock
doves (Columba livia), that thrive in
urban areas. Therefore, some forms of
habitat modification have negatively
affected peregrine falcons while other
forms have benefited them. It would be
burdensome to estimate the net, overall
effect of habitat modification on the
species throughout North America.

Although the rate of habitat
modification in North America has
increased in recent decades, the number
of American peregrine falcons
occupying the region has increased
substantially since the late 1970s or
early 1980s. In several parts of their
range, including parts of Alaska, the
Yukon and Northwest Territories,
California, and the southwestern United
States, the number of breeding pairs has
increased rapidly in recent years, and
some local populations now occur at
very high densities (R. Ambrose, pers.
comm. 1997; G. Holroyd, pers. comm.
1997; Enderson et al. 1995). Because
these rapid population growth rates and
high densities were achieved despite
habitat modification in North America,
we conclude that habitat modification
or destruction was not a limiting factor
in peregrine recovery. It does not
currently threaten the existence of the
American peregrine falcon nor is it
likely to in the foreseeable future.

B. Overutilization for Commercial,
Recreational, Scientific, or Educational
Purposes

Delisting the peregrine falcon will not
result in overutilization because the
delisting will not affect protection
provided the peregrine falcon by the
MBTA. The take of all migratory birds,
including peregrine falcons, is governed
by the MBTA’s regulations on the taking
of migratory birds for educational,
scientific, and recreational purposes and
requiring harvest be limited to levels
that prevent overutilization (See Factor
D).

C. Disease or Predation
Peregrine falcons are susceptible to a

number of diseases and parasites such
as tapeworms, mites, ticks, botulism,
fowl pox, and viral encephalitis (U.S.
Fish and Wildlife Service 1982b;
Trainer (1969) as cited in U.S. Fish and
Wildlife Service 1984). However, these
organisms are not known to affect the
peregrine falcon at the population level.

Mammals and other raptors are
known to prey on peregrine falcons,
including such species as the great
horned owl (Bubo virginianus), red-
tailed hawk (Buteo jamaicensis),
raccoon (Procyon lotor), and coyote
(Canis latrans) (U.S. Fish and Wildlife
Service 1982b, 1984). For example, great
horned owls are natural predators of
peregrine falcons (U.S. Fish and
Wildlife Service 1991) and are possibly
responsible for the slow recovery of
peregrine falcons in the two northern
recovery areas in the reestablished
eastern population (M. Amaral in litt.
1995). Great horned owl predation was
not documented as a significant cause of
the decline in peregrine falcons and has
not affected the species’ overall
recovery.

Golden eagles (Aquila chrysaetos) are
also known to prey on young peregrine
falcons. Barbara Behan (U.S. Fish and
Wildlife Service, pers. comm. 1999)
witnessed a golden eagle prey on young
peregrine falcons at a hack site in
Colorado, stooping and footing one of
the falcons, and leaving the area with it
in its talons. The same eagle, or another,
returned numerous times over the next
several days, and the other four falcons
disappeared in that time, despite efforts
by the hack site attendants to scare the
eagles away from the site.

Though the peregrine falcon is
occasionally preyed upon, this factor is
not known to affect the peregrine falcon
at the population level.

D. The Inadequacy of Existing
Regulatory Mechanisms

Protection from take and commerce
for the peregrine falcons under the
Endangered Species Act will be
removed upon delisting. However,
peregrine falcons are still protected by
the MBTA. Section 704 of the MBTA
states that the Secretary of the Interior
is authorized and directed to determine
if, and by what means, the take of
migratory birds is allowed and to adopt
suitable regulations permitting and
governing the take. In adopting
regulations, the Secretary is to consider
such factors as distribution and
abundance to ensure that take is
compatible with the protection of the
species.

The MBTA and its implementing
regulations (50 CFR Parts 20 and 21)
prohibit take, possession, import,
export, transport, selling, purchase,
barter, or offering for sale, purchase or
barter, any migratory bird, their eggs,
parts, and nests, except as authorized
under a valid permit (50 CFR 21.11).
Regulations at 50 CFR 21.28 and 21.30
authorize the issuance of permits to
take, possess, transport and engage in
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commerce with raptors for falconry and
for propagation. Other regulations
authorize the issuance of permits for
scientific collecting (50 CFR 21.23),
special purposes such as rehabilitation
or education (50 CFR 21.27), and
depredation (50 CFR 21.41). Prior to
issuance of these permits, meeting
certain criteria is required, including a
requirement that the issuance will not
threaten a wildlife population (50 CFR
13.21(b)(4)). In cooperation with State
wildlife agencies we will develop draft
biological criteria for management of
take of wild peregrines under the
MBTA. The resulting management plans
will include biological criteria for take,
implementation criteria, and procedures
for evaluating the effects of the taking.
It will pertain to the take of peregrines
in the United States for falconry and
other purposes. With limited
exceptions, take will not be permitted
under MBTA until the draft
management plans undergo public
review, are approved, finalized, and
published in the Federal Register. In
addition to considering the effect on
wild populations, issuance of raptor
propagation permits requires that we
consider whether suitable captive stock
is available and whether wild stock is
needed to enhance the genetic
variability of captive stock (50 CFR
21.30(c)(4)).

These existing regulatory provisions
will adequately protect against
excessive take of peregrine falcons. If
necessary, protective measures could be
expanded by promulgation of a
regulation under the MBTA. We have
both the legal authority and the
obligation to regulate take of peregrines
under the MBTA (see additional
discussion of the MBTA in the Effects
of this Rule section below).

In the absence of habitat protection
under the Act, there are no other
existing Federal laws that specifically
protect the habitat of this species (see
‘‘Critical Habitat’’). However, loss of
habitat was not identified as a threat to
the species and was not a factor
identified as contributing to the species’
listing.

An important regulatory mechanism
affecting peregrine falcons is the
requirement that pesticides be registered
with the Environmental Protection
Agency (EPA). Under the authority of
the Federal Insecticide, Fungicide, and
Rodenticide Act (7 U.S.C. 136), the EPA
requires environmental testing of all
new pesticides. Testing the effects of
pesticides on representative wildlife
species prior to pesticide registration is
specifically required. This protection
from effects of pesticides are not altered
by delisting the peregrine falcon.

On July 1, 1975, peregrine falcons
were included in Appendix I of the
Convention on International Trade in
Endangered Species of Wild Fauna and
Flora. This treaty was established to
prevent international trade that may be
detrimental to the survival of plants and
animals. Generally, both import and
export permits are required by the
importing and exporting countries
before an Appendix I species may be
shipped, and Appendix I species may
not be imported for primarily
commercial purposes. Although CITES
does not itself regulate take or domestic
trade, CITES permits may not be issued
if the export will be detrimental to the
survival of the species or if the
specimens were not legally acquired.
This protection is not be altered by
delisting the peregrine falcon under the
Act.

Peregrine falcons are still afforded
some protection by land management
agencies under laws such as the
National Forest Management Act (16
U.S.C. 1600) and the Federal Land
Management and Policy Act (43 U.S.C.
1701). National Forest Management Act
regulations specify that ‘‘fish and
wildlife habitat shall be managed to
maintain viable populations of existing
native and desired non-native vertebrate
species in the planning area.’’ (36 CFR
219.19). Guidelines for each planning
area must provide for a diversity of
plant and animal communities based on
the suitability of a specific land area.
United States Forest Service regional
foresters are responsible for identifying
sensitive species occurring within their
Region. Sensitive species are those that
may require special management
emphasis to ensure their viability and to
preclude trends toward endangerment
that would result in the need for Federal
listing. The delisting of the peregrine
falcon will require Federal land
managers to consider the need for
designating the peregrine falcon as a
sensitive species to ensure that forest
management activities do not contribute
to a need for relisting. The Federal Land
Policy and Management Act requires
that public lands be managed to protect
the quality of scientific, ecological, and
environmental qualities, among others,
and to preserve and protect certain
lands in their natural condition to
provide food and habitat for fish and
wildlife.

Federal delisting of the peregrine
falcon will not remove the peregrine
falcon from State threatened and
endangered species lists, or suspend any
other legal protections provided by State
law. States may have more restrictive
laws protecting wildlife, including
restrictions on use for falconry, and may

retain State threatened or endangered
status for the peregrine falcon (see 50
CFR 21.28). Depending on the biological
status, States generally list peregrine
falcons as endangered, threatened,
critically imperiled or as a species of
concern. Currently, the peregrine falcon
is State-listed in 38 of the 40 States that
have nesting pairs. The two States that
do not have the species listed—
Colorado and Arizona—removed the
peregrine falcon from their lists due to
its recovery in those States. However,
both will continue to regulate take for
falconry and other purposes. In many
States, falconry is administered
cooperatively by the Service and the
States.

E. Other Natural or Manmade Factors
Affecting Its Continued Existence

Egg collecting, shooting, harvest for
falconry, habitat destruction, climate
change, and the extinction of passenger
pigeons were all considered as possible
factors causing or contributing to the
decline in peregrine falcon populations
in North America; however, no evidence
supports any of these factors as causing
the widespread reproductive failure and
population decline that occurred. In
contrast, an overwhelming body of
evidence has accumulated showing that
organochlorine pesticides affected
survival and reproductive performance
sufficiently to cause the decline. There
currently is no question within the
scientific community that
contamination with organochlorines
was the principal cause for the drastic
declines and extirpations in peregrine
falcon populations that took place in
most parts of North America (Kiff 1988).

Although the use of all
organochlorine pesticides causing
reproductive failure in peregrine falcons
was restricted in the United States and
Canada in the early 1970s, their use
continues in some areas of Latin
America. It was shown, by comparing
blood samples collected during fall and
spring migration, that migrant peregrine
falcons accumulate organochlorines
while wintering in Latin America
(Henny et al. 1982). Henny et al. (1996)
demonstrated that DDE residues in the
blood taken from female peregrine
falcons captured during spring
migration at Padre Island, Texas
decreased between 1978 and 1994. In
second-year peregrines, residues
dropped from 1.43 ppm between 1978
and 1979 to only 0.25 ppm in 1994 and
from 0.88 to 0.41 ppm for older
peregrines; these levels are well below
those that would affect reproduction
(Henny et al. 1996).

The widespread reproductive failure
and population decline of peregrine
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falcons in North America coincided
with the period of heavy organochlorine
use in the United States. Although there
was not an immediate lowering of
pesticide residues in eggs following
restrictions on the use of
organochlorines north of Mexico
(Enderson et al. 1995), residues
gradually declined following the
restrictions (Ambrose et al. 1988b;
Enderson et al. 1988; Peakall et al.
1990), and most surviving populations
began to increase in size thereafter.
Despite the continued use of
organochlorines in Latin America,
populations of American peregrine
falcons in North America have
recovered substantially in recent years.
In fact, Arctic peregrine falcons that
winter predominantly in Latin America
recovered to the point that the
subspecies was removed from the
Federal List of Threatened and
Endangered Wildlife on October 4, 1994
(59 FR 50796).

Additionally, some of the avian prey
used during the nesting season by
peregrine falcons throughout North
America also winter in Latin America.
Many of these prey return to their
nesting areas with pesticide residues
accumulated during the winter (Fyfe et
al. 1990). Peregrine falcons preying
upon these birds during the summer are
further exposed to Latin American
pesticides. Overall, pesticide use in
Latin America does not appear to have
adversely affected reproductive success
in American peregrine falcon
populations in North America.

We recognize that certain populations
of American peregrine falcons have
recovered to a lesser degree, and that in
some of these populations
organochlorine residues are still high
and reproductive rates remain lower
than normal. Populations on the
Channel Islands off southern California
are still affected by high organochlorine
residues and eggshell thinning (Jarman
1994). This is a localized threat, and the
result of using offshore islands as DDT
disposal areas during the 1940s. Despite
the residual effects of organochlorines
on the Channel Islands, this population
is continuing to increase, although some
of the increase could be the result of the
release of a significant number of
captive-bred young or dispersal from
other areas where recovery is greater (B.
Walton, pers. comm. 1997). Based on
published values in the literature,
detected concentrations of DDT in
peregrine falcon eggs collected in New
Jersey were sufficient to impact
reproduction. Productivity and eggshell
thinning data, however, did not support
a conclusion of reproductive
impairment due to DDT contamination

(U.S. Fish and Wildlife Service and New
Jersey Department of Environmental
Protection 1997). Jarman (1994)
suggested that these locally higher egg
residues result from a local source of
DDT or DDE. As a result, the effects are
localized, and the observations do not
reflect the current status of peregrine
falcons as a whole. In recent years,
numbers of peregrine falcons have
increased significantly throughout their
historical range despite the effects of
localized organochlorine residues.

Similarly, American peregrine falcons
in southwest Canada have not recovered
as well as in most other regions of North
America. Despite the release of several
hundred captive-bred young in the
prairie Provinces and western Canada
(Holroyd and Banasch 1990), the
number of pairs occupying territories is
still well below the number of known
historical nest sites (G. Holroyd, in litt.
1993). In southern Canada, including
the prairie region, the proportion of
reintroduced young that entered the
breeding population was considerably
lower than in the United States (Peakall
1990; Enderson et al. 1995). The factor
or factors causing this lower recruitment
rate remain unknown, but survivorship
of peregrine falcons released into this
area may be lower than in adjacent
portions of the subspecies’ range.
Pesticide residues in American
peregrine falcon eggs do not appear to
be higher in southwest Canada than in
the United States (Peakall et al. 1990).
Therefore, higher residual
organochlorine contamination is
apparently not responsible, and the
number of pairs occupying this region
continues to increase.

Exposure to organochlorine pesticides
caused drastic population declines in
peregrine falcons. Following restrictions
on the use of organochlorines in the
United States and Canada, residues in
eggs declined and reproduction rates
improved. Improved reproduction,
combined with the release of thousands
of captive-reared young and relocated
wild hatchlings, allowed the American
peregrine falcon to recover and
peregrine falcons to be successfully
reestablished in those areas of the
historical range from which the species
was extirpated. Pesticide residues,
reproductive rates, and the rate of
recovery have varied among regions
within the vast range of this species. In
some areas, such as the Channel Islands
off the southern coast of California, the
lingering effects of DDT have caused
reproductive rates to remain low. Local
source contamination may even cause
continued reproductive problems in the
Channel Islands. In southwest Canada,
the rate of recovery, or onset of

recovery, apparently lagged behind most
other areas, but recent trends suggest
that historical nest sites will continue to
be gradually re-colonized.

The peregrine falcon has recovered
throughout its historical range.
Although the recovery is slow in a few
parts of the historical range, these areas
represent a small portion of the species’
overall range. Furthermore, evidence
collected in recent years shows that a
combination of lingering residues of
organochlorines in North America and
contamination resulting from the
continued use of organochlorines in
Latin America has not prevented a
widespread and substantial recovery of
peregrine falcons, as numbers of
peregrine falcons continue to increase.
We conclude, therefore, that the
continued existence of the American
peregrine falcon is no longer threatened
by exposure to organochlorine
pesticides.

In summary, due to the reduction in
the effects of pesticides and widespread
positive trends in population size, we
have determined that the American
peregrine falcon has recovered and is no
longer endangered with extinction, or
likely to become endangered within the
foreseeable future throughout all or a
significant portion of its range. We
considered the alternative of
downlisting the species, but recent data
show improvements in breeding pair
numbers and productivity,
demonstrating that the delisting goals
set for the American peregrine falcon in
recovery plans were met or exceeded.
We believe this available information
supports the full delisting of the species
throughout its range. Therefore, we are
removing the peregrine falcon from the
Federal List of Endangered and
Threatened Wildlife, thus, removing
endangered status for the American
peregrine falcon throughout its range,
and the similarity of appearance
provision for all free-flying peregrine
falcons within the 48 conterminous
United States.

In accordance with 5 U.S.C. 553(d),
we have determined that this rule
relieves an existing restriction and good
cause exists to make the effective date
of this rule immediate. Delay in
implementation of this delisting would
cost government agencies staff time and
monies conducting formal section 7
consultation on actions which may
affect species no longer in need of the
protections under the Act. Relieving the
existing restriction associated with this
listed species will enable Federal
agencies to minimize any further delays
in project planning and implementation
for actions that may affect peregrine
falcons.
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Effects of This Rule

This final rule will affect the
protection afforded to North American
peregrine falcons under the Act. It will
not affect the status of the Eurasian
peregrine falcon (F. p. peregrinus),
currently listed under the Act as
endangered wherever it occurs. The
endangered designation under the Act
for the American peregrine falcon will
be removed and the designation of
endangered due to similarity of
appearance for all free-flying peregrine
falcons found within the 48
conterminous United States, including
the Arctic and Peale’s peregrine falcons,
and the reestablished eastern and
midwestern populations, will be
removed. Therefore, taking, interstate
commerce, import, and export of North
American peregrine falcons will no
longer be prohibited under the Act. In
addition, Federal agencies will no
longer be required to consult with the
Service under section 7 of the Act in the
event activities they authorize, fund or
carry out adversely affect peregrine
falcons. However, as previously
discussed, removal of the protection of
the Act will not affect the protection
afforded all peregrine falcons under the
MBTA.

The take and use of peregrine falcons
must comply with appropriate State
regulations. State regulations applying
to falconry vary among States and are
subject to change over time. The
applicable State regulations may be
more but not less restrictive than
Federal regulations.

This rule will not affect the peregrine
falcon’s Appendix I status under CITES,
and CITES permits will still be required
to import and export peregrine falcons
to and from the United States. CITES
permits will not be granted if the export
will be detrimental to the survival of the
species or if the falcon was not legally
acquired.

Critical Habitat

Critical habitat for the American
peregrine falcon includes five areas in
northern California (50 CFR 17.95). The
Act defines critical habitat as ‘‘specific
areas within the geographical area
occupied by the species, at the time it
is listed on which are found those
physical or biological features essential
to the conservation of the species and
which may require special management
considerations or protection.’’ Since
critical habitat can be designated only
for species listed as endangered or
threatened under the Act, all currently
designated American peregrine falcon
critical habitat will be removed upon
publication of this final rule.

Monitoring

Section 4(g)(1) of the Act requires us
to monitor a species for at least 5 years
after delisting. A monitoring plan was
provided in the proposed delisting rule
on August 26, 1998 (63 FR 45446). We
are currently developing a revised
monitoring plan which will be made
available for public review in the
Federal Register in the near future.

Take for Falconry and Other Purposes

Wild American and Arctic peregrine
falcons were unavailable for falconry
and raptor propagation in the
contiguous United States since these
two subspecies of peregrine falcons
were listed under the Act in 1970. In
Alaska, the Arctic peregrine became
available for take in 1994 when it was
delisted, but take of this subspecies was
still restricted in the contiguous United
States pursuant to the similarity of
appearance provision of the Act. Take of
Peale’s peregrines also was restricted in
the contiguous United States since 1984
pursuant to the similarity of appearance
provisions of the Act.

With this delisting, which removes
protection of the Act, regulation and
management of peregrine falcons in the
United States will fall primarily under
the MBTA and State regulations. In
anticipation of delisting, we are working
with the State wildlife agencies to
develop draft biological criteria for
management of take of peregrines. These
criteria will serve as the basis for
discussions with authorities in Canada
and Greenland to identify appropriate
limits for take of passage birds. We will
then prepare environmental assessments
on the management of nestlings and
passage birds and solicit public
comment. The resulting management
plans will include biological criteria for
harvest, implementation criteria, and
procedures for evaluating the harvest.
One objective of the plans is to allow a
level of take that does not compromise
continuing restoration of peregrine
falcons in North America. We expect to
complete the management plan for
nestlings by the Spring of 2000, and the
management plan for passage birds by
the Fall of 2000. Take of peregrine
falcons in the conterminous United
States is not permitted under the MBTA
until the management plans undergo
public review and are finalized,
approved, and published in the Federal
Register. Some permit exceptions may
be made for scientific research. In
Alaska, take of American peregrine
falcons is not permitted but take of
Peale’s and Arctic peregrines may be
authorized.

Executive Order 12866
This rule was not reviewed by the

Office of Management and Budget under
Executive Order 12866.

Paperwork Reduction Act
Office of Management and Budget

(OMB) regulations at 5 CFR 1320, which
implement provisions of the Paperwork
Reduction Act, require that interested
members of the public and affected
agencies have an opportunity to
comment on agency information
collection and recordkeeping activities
(see 5 CFR 1320.8(d)). We cannot
conduct or sponsor, and a person is not
required to respond to a collection of
information, unless we are in possession
of a current OMB Control Number. We
intend to collect information from the
public during the post-delisting
monitoring period. A description of the
information that will be collected was
provided in the proposed delisting rule.
We are revising the monitoring plan that
was described in the proposed delisting
rule, and will obtain a revised OMB
Control Number for, and request public
comment on, the revised monitoring
plan in the Federal Register in the near
future.

National Environmental Policy Act
We have determined that an

environmental assessment or
environmental impact statement, as
defined under the authority of the
National Environmental Policy Act of
1969, need not be prepared in
connection with regulations adopted
pursuant to section 4(a) of the
Endangered Species Act of 1973, as
amended. We published a notice
outlining our reasons for this
determination in the Federal Register
on October 25, 1983 (48 FR 49244).

References Cited
A list of all references cited herein is

available upon request from the Ventura
Fish and Wildlife Office (see ADDRESSES
section).

Author
The primary author of this proposed

rule is Robert Mesta, U.S. Fish and
Wildlife Service, Ventura Fish and
Wildlife Office (see ADDRESSES section).

List of Subjects in 50 CFR Part 17
Endangered and threatened species,

Exports, Imports, Reporting and
recordkeeping requirements,
Transportation.

Regulation Promulgation
For the reasons set out in the

preamble, we hereby amend part 17,
subchapter B of chapter I, Title 50 of the
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Code of Federal Regulations, as set forth
below:

PART 17—[AMENDED]

1. The authority citation for part 17
continues to read as follows:

Authority: 16 U.S.C. 1361–1407; 16 U.S.C.
1531–1544; 16 U.S.C. 4201–4245; Pub. L. 99–
625, 100 Stat. 3500; unless otherwise noted.

§ 17.11 [Amended]

2. Section 17.11(h) is amended by
removing the entries for ‘‘Falcon,
American peregrine, Falco peregrinus
anatum’’ and ‘‘Falcon, peregrine, Falco
peregrinus’’ under ‘‘BIRDS’’ from the
List of Endangered and Threatened
Wildlife.

§ 17.95 [Amended]

3. Section 17.95(b) is amended by
removing the critical habitat entry for
‘‘American Peregrine Falcon.’’

Dated: August 17, 1999.
Jamie Rappaport Clark,
Director, U. S. Fish and Wildlife Service.
[FR Doc. 99–21959 Filed 8–20–99; 8:45 am]
BILLING CODE 4310–55–P
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Appendix 4C 
ADC Plan 
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Site Operating Plan – Alternate Daily Cover Plan 
 

City of El Paso Environmental Services Attachment A, Page - 1 
 

REQUIREMENTS FOR ACCEPTANCE OF PETROLEUM CONTAMINATED SOILS 

The McCombs Landfill will accept petroleum contaminated soils without specific approval from 
TCEQ as follows: 

 Automotive gasoline contaminated soils 
Soils which have a total petroleum hydrocarbon (TPH) concentration of less than 1,500 
ppm; and a TCLP benzene concentration of less than 0.5 mg/l, and if leaded gasoline, a 
TCLP lead concentration of less than 1.5 mg/l. 

 Diesel fuel contaminated soils 
Soils which have a TPH concentration of less than 1,500 ppm; and a TCLP benzene 
concentration of less than 0.5 mg/l. 

 Used motor oil contaminated soils 
Soils which have a TCLP lead concentration of less than 1.5 mg/l; a TPH concentration 
of less than 1,500 ppm, total organic halogen (TOX) concentration of less than 50 ppm 
and a TCLP benzene concentration of less than 0.5 mg/l. 

 Soil contaminated with hydrocarbon fuels (fuel oil, crude oil, etc.) 
Soils which have a TPH concentration of less than 1,500 ppm; a TCLP benzene 
concentration of less than 0.5 mg/l, and if applicable, a TCLP lead concentration of less 
than 1.5 mg/l. 

 Soil contaminated with any other petroleum products 
Soils contaminated with any other petroleum based product other than hydrocarbon fuels 
or used motor oil must have written approval from TCEQ before acceptance at the 
McCombs Landfill. 

 Petroleum contaminated soil to be used as Alternate Daily Cover 
Petroleum contaminated soil to be used as Alternative Daily Cover (ADC) must first 
meet the acceptance criteria specified here, and will then be evaluated for acceptability 
under this Plan. 

NOTES: 

1. If total lead concentration is less than or equal to 30 ppm, TCLP lead will not be required. 
2. If total benzene concentration is less than or equal to 10 ppm, TCLP benzene will not be 

required. 
3. Should the TCEQ revise acceptable concentration of contaminants, the revised limits will 

replace the above stated concentrations acceptable for disposal. 
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Appendix 4D 
Special Waste Acceptance Plan 
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Appendix 4E 
Checklist for Asbestos Handling 



TCEQ - 20316 (Revised 11/08) MSWLF GOP 517 Asbestos Checklist 
This form is for use by sources subject to air quality permit requirements 
and may be revised periodically.  (APDG 5719v2) Page 1 of 2 

Municipal Solid Waste Landfill (MSWLF) and Transfer Stations 
Air General Operating Permit (GOP) No. 517 

Checklist for Asbestos Handling 
 
 
 

 
EPN(s): NA Unit Name(s): Phase I and Phase II of Existing Lined Landfill 

RN No.: RN10021599 Site Name: McCombs Municipal Landfill Date Completed: 8-19-11 
 
This checklist will ONLY apply to your MSWLF site if asbestos (in any form or state) is handled or stored at your site.  Only parts of 
this checklist will apply to your MSWLF. Asbestos requirements at a MSWLF can be found in 40 Code of Federal Regulations 61, 
Subpart M-National Emission Standards for Asbestos.  
 
This checklist replaces the need for a submittal of any Unit Attribute (UA) forms.  This checklist is based on the official version of the 
new GOP 517 dated April 7, 2006, effective November 1, 2006.  The statements or questions in the second column correspond to rules 
listed in the last column “Citations” and the “GOP Index” Number listed in the first column. 
 

GOP Index Applicable Requirements Response Citations 

Question 1 Is the MSWLF using the daily cover requirements of 
40 CFR § 61.154 (c) (1or 2) 
If YES go to question number 2 below. 
If NO comply with GOP Index 517-19-002. 

 YES  NO Section 4.9.22 

Question 2 Is the MSWLF complying with the requirements of 30 
TAC Chapter 330, subchapter D (§330.171) for asbestos? 
IF YES comply with GOP Index 517-19-001. 
If NO comply with GOP Index 517-19-002. 

 YES  NO  

517-19-001 At the end of each operating day, or, if asbestos-containing 
material has been deposited within previous 24-hour 
period, is any asbestos-containing material at this MSWLF 
covered by at least 6 inches of compacted, 
non-asbestos-containing material? 

 YES  NO 

§ 61.154 

Is there a natural barrier which adequately deters access to 
this MSWLF by the general public?  (Note: Not required 
if, at the end of each operating day, or at least once every 
24-hour period while the site is in continuous operation, 
the asbestos-containing waste material that has been 
deposited at the site during the operating day or previous 
24-hour period is covered with at least 6 inches of 
compacted non-asbestos-containing material.) 

 YES  NO 

Is there a fence around this MSWLF with prominent, 
easily read warning signs, at all entrances and at intervals 
not greater than 330 feet? (Note: Not required if, at the end 
of each operating day, or at least once every 24-hour 
period while the site is in continuous operation, the 
asbestos-containing waste material that has been 
deposited at the site during the operating day or previous 
24-hour period is covered with at least 6 inches of 
compacted non-asbestos-containing material.) 

 YES  NO 



TCEQ - 20316 (Revised 11/08) MSWLF GOP Checklist for Asbestos Handling 
This checklist is for use by sources subject to air quality permit requirements 
and may be revised periodically.  (APDG 5719 v2) Page 2 of 2 

 
Municipal Solid Waste Landfill (MSWLF) and Transfer Stations 

Air General Operating Permit (GOP) No. 517 
Checklist for Asbestos Handling 

 
 

 
GOP Index Applicable Requirements Response Citations 

 The facility identified is subject to, and it is complying 
with, Recordkeeping and Reporting requirements listed 
under “Citations” 

 YES  NO § 61.153 

 Is the MSWLF complying with the requirements of 
Questions 1 and 2, above? 
 
If the answer is NO, then the facility is required to select 
one of the periodic monitoring requirements listed under 
“Citations” 

 YES  NO Periodic Monitoring – pick which one 
of the following options used: 
PMG-LF-P-001 
PMG-LF-P-004 

The facility identified is subject to, and it is complying 
with, Recordkeeping and Reporting requirements listed 
under “Citations” 

 YES  NO § 61.153 

Discrepancies:  Discovery and Resolution 

517-19-002 Upon discovering a discrepancy between the quantity of 
waste designated on the waste shipment records and the 
quantity your MSWLF actually receives, will you attempt 
to reconcile the discrepancy with the waste generator? 

 YES  NO § 61.154 

GOP Index Applicable Requirements Response Citations 

517-19-002 If the discrepancy is not resolved within 15 days after 
receiving the waste, will you immediately report, in 
writing, to the local, State, or EPA Regional Office with 
jurisdiction over both, the waste generator (identified in 
the waste shipment record), and, if different, the disposal 
site? 

 YES  NO § 61.154 

517-19-002 The discrepancy report will include (a) a description of the 
discrepancy, (b) the attempts to reconcile it, and (c) a copy 
of the waste shipment record. 

 YES  NO § 61.154 

517-19-002 The facility identified is subject to, and it is complying 
with, Recordkeeping and Reporting requirements listed 
under “Citations.” 

 YES  NO Periodic Monitoring - any one of the 
following options may be used: 
PMG-LF-P-001 
PMG-LF-P-004 
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