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1.0 PERMIT MODIFICATION NARRATIVE

1.1 Background and Description of Proposed Change

The Fort Bliss Municipal Solid Waste Landfill is an approximately 106 acre facility consisting of
several cells as follows:

®  An active 10.5-acre Subtitle D Type I Cell;

®= A closed 3-acre Non-Subtitle D Type I Cell (TCEQ closure approval received
February 24, 1999);

®  An active 5-acre Non-Subtitle D Type IV C&D Cell;
®  Approximately 80 acres of 1970’s era previously filled and operationally closed areas;

= Approximately 7 acres designated for landfill roads, access areas, and guard
shack/scale house, etc.

1.1.1 Currently Permitted Final Cover Design

A March 2009 permit modification (MOD) for vertically extending the height of the Subtitle D
cell by 10 feet was approved and issued by the TCEQ effective on March 19, 2009. The permit
modification approval included final cover designs for all the landfill cells. For the Subtitle D
cell the approved cover design is as follows (from top to bottom):

®  Six inches of 1-inch to 4-inch diameter cobbles;
" A 12-inch drainage layer, k > 1 x 107 cm/sec;
= Geocomposite drainage net;

®  60-mil textured High Density Polyethylene (HDPE) or Linear Low Density
Polyethylene (LLDPE) geomembrane; and

* ]8-inch clayey material layer, k < 1 x 10” cm/sec.

For the previously filled and operationally closed areas and the Non-Subtitle D Type IV C&D
cell, the approved cover design included an 18-inch thick (minimum) compacted low
permeability soil layer (i.e., compacted clay) overlain by six inches of soil capable of sustaining
native plant growth.

The Non-Subtitle D Type I cell was closed in 1999 with a non-Subtitle D final cover that
complied with the closure plan for that cell and for which TCEQ closure approval was obtained
in 1999.

Permit Modification Application — Permit No. 1422
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1.1.2 Alternative ET Final Cover Design

Both the active Subtitle D and Non-Subtitle D Type IV C&D cell are nearing capacity and are
scheduled to close in 2012. In addition, the facility permit does not allow further placement of
waste within the 1970’s era inactive areas. According to the March 1995 Final Closure Plan and
Cost Estimate, these 80 acres are closed; however, formal TCEQ approval documentation has
not been located in the DOE or TCEQ files.

The low permeability soil material required for the approved final cover systems for these cells is
not readily available in the area and will need to be imported at considerable expense.
Accordingly, Fort Bliss is seeking a permit modification to provide an alternative
evapotranspiration (ET) final cover system to replace the final cover systems for those parts of
the landfill that have not already received a permitted final cover (i.e. all landfill cells except the
non-subtitle D cell that was capped/closed in 1999).

The proposed ET Final Cover System will consist of a 3.5-foot layered soil cap comprised of
(from top to bottom) the following:

® ]2-inch thick Vegetative Surface Layer consisting of stockpiled Silty Sand (United Soil
Classification System (USCS) SM) material compacted to 75% of the Modified Proctor
maximum dry density and seeded. The Vegetative Surface Layer serves as a medium
for seed germination and plant growth, and provides protection against erosion and
desiccation;

® ]2-inch thick Storage Layer consisting of stockpiled Silty Sand (SM) material
compacted to 75% of the Modified Proctor maximum dry density. The Storage Layer
will provide storage volume during wet weather periods to promote deep root growth
while limiting infiltration to the underlying Capillary Break and Intermediate Cover
materials;

®  6-inch thick Capillary Break Layer consisting of well-graded, fine to coarse grained
sand. The Capillary Break Layer will allow the fine-textured soil of the Storage Layer
to store more water than a comparable layer without the capillary break layer. The
additional water stored within the Storage Layer will help promote the establishment
and development of surface vegetation, contribute to greater evapotranspiration, and
reduce surface erosion; and,

® ]12-inch thick Intermediate Cover Layer consisting of existing cover material and/or
additional stockpiled Silty Sand (SM) material compacted to 75% of the Modified
Proctor maximum dry density to provide additional water retention storage volume.

The TCEQ Municipal Solid Waste (MSW) Permitting Program uses a 25-inch average annual
precipitation line as defined by Title 30 of the Texas Administrative Code (TAC) Rule
§330.5(b)(1)(D)) to delineate areas of the State defined as arid. El Paso lies to the west of the
25-inch average annual precipitation line and therefore has been deemed arid for the purposes of
considering an alternative landfill design and modeling without calibration.
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The alternative ET landfill cover final grading plan doesn’t significantly alter the final grades
presented in the March 2009 MOD; rather, the ET landfill cover final grading plan adjusts the
final grades to generally conform to the grades developed during filling operations to provide
more easily constructible ridges, swales, and slopes and a more uniform surface for installation
and maintenance of the ET cap. Specifically:

= The final closure grades of the northwest inactive cell were adjusted from
inconsistently directed and varying top and side slopes generally ranging between 2%
and 2.2% to a more uniform pyramidal shape with a 3.6% top slope facing to the west
and between 6% and 18% side slopes facing to the north, east, and south.

= The final closure grades of the northeast inactive cell were adjusted from
inconsistently directed 2% side slopes to a more uniform pyramidal shape with a 2.2%
top slope facing to the west and between 5% and 8.3% side slopes facing to the north,
east, and south.

» The final closure grades of the southeast inactive cell were adjusted from
inconsistently directed and varying top and side slopes generally ranging between 2%
and 3.3% to a more uniform plateau shape with a 2% top slope facing to the south and
between 8.3% and 25% slopes facing east and north respectively.

» The final closure grades of the Type IV C&D cell were adjusted from steep 25%
plateau side slopes to a more uniform pyramidal shape with 2% side slopes in all
directions.

= The final closure grades of the Subtitle D cell were generally kept consistent with the
2008 permit modification grades.

The final grading and drainage plan remains consistent with the previously approved March
2009 MOD. Final drainage patterns at the landfill will consist mostly of overland flow paths and
shallow concentrated flow leading off the ET cover landfill side slopes. Swales provide flow
paths for internal watersheds to the existing landfill perimeter swales. Surface water runoff
flows off the landfill into the existing shallow perimeter drainage swales that discharge to the
natural flow patterns of the surrounding area, generally towards the southwest and southeast
corners of the landfill.

Conventional landfill covers typically include a gas collection layer and passive gas vents to
relieve landfill gas pressures on the overlying impermeable geomembrane and minimize slope
stability concerns. The alternative ET landfill cover will only consist of course-grained
permeable soil; therefore, no passive gas venting system is proposed as part of the final ET
landfill cover design. Rather, the ET cover soils will naturally and effectively vent landfill gas,
similar to the existing conditions and the daily/intermediate cover soil at the site. Additionally,
the microbes in the ET cover soil will oxidize some of the methane as it vents, creating more
environmentally friendly emissions. While the venting of the landfill gas may affect vegetative
growth on the landfill cover, the ET cover system was designed to be effective with only 10%
vegetative coverage. Based on the operational and regulatory history of the landfill (83 acres of
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1970’s era waste), significant landfill gas generation is not expected. Should excessive methane
concentrations be detected in perimeter landfill gas monitoring probes or ambient landfill air
during routine landfill gas monitoring, corrective venting and reporting procedures are outlined
in the Fort Bliss Guidance Document titled Procedures Following a Methane Exceedance.

1.2 Purpose of Change and Provision Under Which Modification is
Sought

The purpose of the proposed ET Final Cover System is to provide a more cost effective closure
that offers equivalent environmental protections as those provided by the closure design
previously approved. Accordingly, per Title 30 TAC §305.70(k)(10), the purpose of this permit
modification application is to request approval of an ET Final Cover System as an alternative
final cover system for closure of the Fort Bliss Landfill.

1.3 Permit Modification Application Organization and Structure

In accordance with Title 30 TAC §305.70(e), this permit modification application consists of a
new TCEQ Core Data form and Part I form, a description of the proposed permit changes,
revisions to existing applicable permit documents (including strikeout and clean copies), and an
updated landowners map and landowners list as required under Title 30 TAC §330.59(c)(3).

This application is organized as follows:

= Appendix A — TCEQ Core Data form [for information only]
= Appendix B — TCEQ Part I form

=  Appendix C - Redline/Strikeout Copy Replacement Pages. This appendix includes
redline/strikeout replacement pages to the Permit Modification Application, Fort Bliss
Municipal Solid Waste Landfill, Permit 1422 (March 2008, Malcolm Pirnie, Inc.)
document which reflect the inclusion of the ET Final Cover System Design

=  Appendix D — Clean Copy Replacement Pages. This appendix includes clean copy
replacement pages of the changes reflected in Appendix C

= Appendix E — Adjacent Landowner Information. This appendix includes a list and map
of adjacent property owners for notice as required by Title 30 TAC §330.59(c)(3)

Permit Modification Application — Permit No. 1422
Fort Bliss Municipal Solid Waste Landfill 4
Revision 1 — December 21, 2011



_1 Za,
~<-gfigineering

[P AT RS
I't environmental §2 ARCADIS

APPENDIX A
TCEQ Core Data form
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A. General Information

Texas Commission on Environmental Quality

Permit or Registration Application for
Municipal Solid Waste Facility

Part |

Facility Name:

USAADACENFB Fort Bliss Municipal Solid Waste Landfill

Physical or Street Address (if available):

Building 367, Landfill Road

(City) (County)( State)( Zip Code): Fort Bliss | El Paso | TX | 79913-0058
(Area Code) Telephone Number: 915-568-5919
Charter Number: N/A

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 Name:

U.S. Army Garrison, Fort Bliss

IMWE-BLS-PW
Mailing Address: Building 777
(City) (County)( State)( Zip Code): Fort Bliss | El Paso | TX | 79916

(Area Code) Telephone Number:

915-568-5919

(Area Code) FAX Number:

915-568-3943

Charter Number:

N/A

If the permittee is the same as the operator, type “Same as Operator”.

Permittee Name:

Headquarters, U.S. Army Garrison, Fort Bliss
IMWE-BLS-PW

Physical or Street Address (if available):

Same as Operator

(City) (County)( State)( Zip Code):

| [TX |

(Area Code) Telephone Number:

Charter Number:

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: N/A
Mailing Address:
(City) (County)( State)( Zip Code): | |
(Area Code) Telephone Number:
(Area Code) FAX Number:
Application Type:
Permit [ 1 | Major Amendment [ ] | Minor Amendment
[ ] | Registration D] | Modification [ ] | Temporary Authorization
[X] | w/Public Notice
[ ] | w/out Public Notice [] | Notice of Deficiency Response

! 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].

TCEQ-0650, Part | Application (rev. 12/12/08) Page 1 Revision 1 — December 21, 2011



Facility Classification:

X | Type | X | Type IV [ 1] Type V [ 1] Type IX

[ 1] Type | AE [ ]| Type IV AE [ 1] Type VI

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

| [ | Storage | [ | Processing | X | Disposal

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

L] | Containers [ ] | Tanks [ ] | Surface X | Landfills
Impoundments

L1 | Incinerators [ ] | Composting |[] | TypelV L1 | TypelX
Demonstration Energy/Material
Unit Recovery

X] | Other (Specify) C&D Debris [ ] | Other (Specify)

X] | Other (Specify) Mulching [ ] | Other (Specify)

Is this submittal part of a Consolidated Permit Processing request, in accordance with 30 TAC Chapter

33?
[ 1Yes [XINo

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.

Does the application contain confidential Material? | [] Yes [X] 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

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
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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? [X]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? X 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)?

[1YES [INO

(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 | El Paso Public Library
court house, city hall, etc.):

Mailing Address: 501 North Oregon Street
(City) (County)( State)( Zip Code): El Paso | El Paso | TX | 79901-0058
(Area Code) Telephone Number: 915-543-5433
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B. Facility Location

Except for Type | 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.

https://www.bliss.army.mil/DPW/Environmental/EISDocuments2.html

Local Government Jurisdiction: | N/A

Within City Limits of: | N/A

Within Extraterritorial Jurisdiction of City of: | N/A

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):

LJYES [XINO

Provide a description of the location of the facility with respect to known or easily identifiable
landmarks.

The landfill is located on Fort Bliss property near the Union Southern Pacific Railroad tracks along
Sanitary Rill Road, approximately 4 miles north of the intersection with Fred Wilson Road

Detail the access routes from the nearest United States or state highway to the facility.

The paved landfill access road, referred to as Sanitary Road, is located on Fort Bliss property running
south from the landfill site, parallel to the Union Southern Pacific Railroad tracks, to Fred Wilson
Road. Fred Wilson Road is located approximately 4 miles south of the landfill site. The Sanitary Fill
Road is a two-lane asphalt concrete paved road. The road is 30-ft wide with road shoulder on both
sides. The access road is owned and maintained by Fort Bliss.

Provide the latitudinal and longitudinal geographic coordinates of the facility.

Latitude N 31°52.70’

Longitude W 106° 22.60’

Elevation (above msl) | 3930

| Is the facility within the Coastal Management Program boundary? | [JYes [X]INo

Texas Department of Transportation District Location:

TXDOT District Name & Number: El Paso District #4
District Engineer's Name: Charles H. Berry, Jr., PE
Street or P. O. Box: 13301 Gateway East
(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 Fort Bliss
Contact Person’s Name: John Ghim
Street or P. O. Box: IMWE-BLS-PW, Building 777
(City) (County)( State)( Zip Code): Fort Bliss | El Paso | TX | 79916
(Area Code) Telephone Number: 915-568-5201
(Area Code) FAX Number: 915-568-3943
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State Representative:

District Number: 79
State Representative’s Name: Joe 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
State Senator:
District Number: 29
State Senator’'s Name: The Honorable Jose Rodriquez
District Office Address: 911 Dallas Street
(City) (County)( State)( Zip Code): El Paso | El Paso | TX | 79902
(Area Code) Telephone Number: 915-521-3500
(Area Code) FAX Number: No fax listed
Council of Government (COG) Information:
COG Name: Rio Grande Council of Governments
COG Representative’s Name: Michael Ada
COG Representative’s Title: Director, Environmental Services
Street or P. O. Box: 1100 N. Stanton St. Suite 610
(City) (County)( State)( Zip Code): El Paso | El Paso | TX | 79902

(Area Code) Telephone Number:

915-533-0998 x 121

(Area Code) FAX Number:

915-532-9382

River Basin Information:

River Authority:

International Boundary & Water Commission

Contact Person’s Name:

Gilbert Anaya

Watershed Sub-Basin Name:

Tularosa Closed Basin

Street or P. O. Box:

4171 N. Mesa, Suite C-100

(City) (County)( State)( Zip Code): El Paso | El Paso | TX | 79902
(Area Code) Telephone Number: 915-832-4702
(Area Code) FAX Number: 915-832-4190
This site is located in the following District of the U.S. Army Corps of Engineers:
[ ] Albuquerque, NM X Ft. Worth, TX [ ] Galveston, TX [ ] Tulsa, OK
C. Maps
General

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;
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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.

General location maps

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

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

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’ hames 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;

(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;

© 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
(3] drawings of the boundary metes and bounds description; and

(2) a property owner affidavit signed by the owner.
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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.

Indicate Ownership status of the facility:
[ ] |Private |[_] | Corporation |[ ] | Partnership [ | Proprietorship | [] | Non-Profit
Organization

[ | | Public | [X] | Federal [ | | Military [ ]| State [ ] | Regional
L | | County || | | Municipal L_| | Other
(Specify)

Does the operator own the facility units and the facility property? | [X] 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

N/A

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)

N/A

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

Manuel Talamantes N/A Moore Services, Inc.

TCEQ-0650, Part | Application (rev. 12/12/08) Page 13 Revision 1 — December 21, 2011



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.

Landfilling/Earthmoving Equipment Types Personnel Experience or Licenses

N/A

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 | Texas and federal final enforcement orders, court
units owned or operated within past 5 | judgments, consent decrees, and criminal convictions
years

N/A

G. Appointments

Provide documentation that the person signing the application meets the requirements of 30 TAC
8305.44, 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.

H. Application Fees

For a new permit, registration, amendment, modification, or temporary authorization, submit a $150
application fee.

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.tceqg.state.tx.us/e-services/

E-pay confirmation number | 582EA000112797

TCEQ-0650, Part | Application (rev. 12/12/08) Page 14 Revision 1 — December 21, 2011



PROPERTY OWNER AFFIDAVIT

" Alfredo J. Riera, P.E.

(property owner)

acknowledge that the State of Texas may hold me either jointly or severally responsible for the operation,
maintenance, and closure and post-closure care of the facility. For a facility where waste will remain after
closure, | acknowledge that | have a responsibility to file with the county deed records an affidavit to the
public advising that the land will be used for a solid waste facility prior to the time that the facility actually
begins operating as a municipal solid waste landfitl facility, and to file a final recording upon completion of
disposal operations and closure of the landfill units in accordance with Title 30 Texas Administrative Code
§330.19, Deed Recordation. | further acknowledge that | or the operator and the State of Texas shall
have access to the property during the active life and post-closure care period, if required, after closure
for the purpose of inspection and maintenance.”

’;—«— //%’//L

(Owner signature) / (Dgte)

TCEQ-0650, Part I Application (rev. 12/12/08) Page 15 Revision 1 = December 21, 2011



Signature Page
| Alfredo J. Riera, P.E. Director of Public Works

1 L]

(Operator) (Title)

“certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. | am aware there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.

TO BE COMPLETED BY THE OPERATOR IF THE APPLICATION IS SIGNED BY AN AUTHORIZED
REPRESENTATIVE FOR THE OPERATOR

I, , hereby designate
(Print or Type Operator Name) (Print or Type Representative Name)

as my representative and hereby authorize said representative to sign any application, submit additional
information as may be requested by the Commission; and/or appear for me at any hearing or before the
Texas Commission on Environmental Quality in conjunction with this request for a Texas Water Code or
Texas Solid Waste Disposal Act permit. | further understand that | am responsible for the contents of this
application, for oral statements given by my authorized representative in support of the application, and
for compliance with the terms and conditions of any permit which might be issued based upon this

application. /

Printed or Typed Name of Operator or Principal Executive Officer

Signature

SUBSCRIBED AND SWORN to before me by the said ﬂ//;’z:d’o J ?I‘GFCL
On this 20 day of Jdna@}:}f/ 2012

My commission expires on the 2/ day of /7747/ . 20(3
S,
SR
AR/ \ i £ £/ Pas? County, Texas
Z % 9, l ; =
ot ‘z.jﬁppl pa jon Mﬂst Bear Signature & Seal of Notary Public)

5 \
', \J"“
xf”’“‘”"\‘.\
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INTRODUCTION

The following table identifies the sections of the Evapotranspiration (ET) Final Cover Permit
Modification Application dated October 19, 2011 that were revised in order to address the TCEQ
Notice of Deficiency (NOD) dated November 22, 2011. The clean copy replacement pages
presented in Appendix D of this Permit Modification Application Revision 1 dated December 21,
2011 submittal are meant to be inserted into the Fort Bliss Municipal Solid Waste Landfill Permit
No. 1422 and entirely replace the previous documents included in the October 19, 2011
submittal.

The following redline copies of these sections highlight the revisions made to the October 19,
2011 submittal in order to address the TCEQ Notice of Deficiency (NOD) dated November 22,
2011. A response to comment letter titled “Response to Evapotranspiration (ET) Final Cover
Notice of Deficiency (NOD)" is also attached to this submittal that formally responds to how
each TCEQ comment was addressed in this Revision 1 submittal.

REPLACEMENT SECTIONS
Part | Form
Fort Bliss Municipal Solid Waste Landfill, Permit
No. 1422 - Appendices
= Appendix B — Landfill Modification and
Closure Design Drawings
= Appendix | - Slope Stability and
Settlement Analysis
=  Appendix L — Facility Surface Water
Drainage Report
= Appendix O - Closure Plan
= Appendix P — Post-Closure Plan
= Appendix Q — Evapotranspiration Cover
Design Report

Revision 1 December 21, 2011
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Engineering Certification

| attest that this Plan has been prepared in accordance with good engineering practices, including
consideration of applicable industry standards, and with the requirements of Title 30 of the Texas
Administrative Code (Title 30 TAC) Rule 8330. This certification in no way relieves Fort Bliss
of its duty to prepare and fully implement this Plan.

Certifying Engineer: Jeffrey Rusch, P.E.

State: Texas

Registration Number: 109130
Signature:

Certification Date:

Engineering Seal:
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1. Introduction

The final closure plan has been prepared to provide a general guidance for the Fort Bliss
Municipal Solid Waste Landfill (MSWLF) in meeting the Texas Commission on
Environmental Quality (TCEQ) rules listed in Title 30 of the Texas Administrative Code

| Chapter 330 Rule 336.457 (Title 30 TAC 8330.457) in reference to the closure
requirements for MSWLF units.

Revision 1 — December 21, 2011
6400003
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2. Final Cover Requirements

2.1. Final Cover Design

Title 30 TAC §330.457(a)

| The Fort Bliss MSWLF was permitted on November 1, 1982 for a total area of 106-83
acres. Currently, approximately 80% of the MSWLF has been operationally closed or is
inactive. Three acres of the MSWLF have been closed as a Type | landfill unit. Ten and
a half acres of the remaining portion of the landfill are designed to meet both USEPA
Subtitle D and the Texas Municipal Solid Waste regulations. The remaining landfill area
is classified as a Type IV construction and demolition debris cell.

The currently permitted final cover requirements for the MSWLF are summarized as
follows:

Fort Bliss MSWLF Final Cover Rzgﬁliiezr#ents (Title 30 TAC 8330.457(e)(2))

Area* Cover Requirements Current Status
| 8830- Acres 24" Clean Soil Operationally Closed/Inactive
| | 10.56 Acres (Type I) Subtitle D Cover Active

3 Acres (Type I) Non-Subtitle D Cover Closed 1999

5 Acres (Type IV) 24" Clean Soil Active

7 Acres ** N/A N/A

* Acreage is approximate and for estimation purposes only.

** Designed landfill access area.

| Pursuant to Title 30 TAC §30530.70(k)(10), an alternative final cover design may be
approved as long as the alternative design achieves an equivalent reduction in infiltration
| as the clay-rich soil specified in 30 TAC 8330.457(a)(21) and provides equivalent
protection from wind and water erosion as the erosion layer specified in Title 30 TAC
8330.457(a)(3). As summarized in Table 2-1, the 3-acre Non-Subtitle D Type I cell was
closed in 1999 with a final cover that complied with the closure plan for that cell and for
which TCEQ closure approval was obtained on February 24, 1999. However, the

Fort Bliss Department of Public Works - Environmental
NPLCOII-':M Fort Bliss MSWLF - Final Closure Plan
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Section 2
Final Cover Requirements

remainder of the facility will be closed with an alternative evapotranspiration (ET) final
cover designed to be equivalent with the currently permitted final cover systems. The ET
cover will be the only final cover design for those parts of the landfill that have not
received a permitted final cover (i.e. all landfill cells except the non-subtitle D cell that
was capped/closed in 1999). The ET final cover will also be installed over top of the
approved final cover of the Non-Subtitle D Type | cell for site grading and drainage

purposes.

The ET fFinal cSover sSystem will consist of a 3.5-foot layered soil cap comprised of
(from top to bottom) the following:

= 12-inch thick Vegetative Surface Layer consisting of stockpiled Silty Sand
(United Soil Classification System (USCS) SM) material compacted to 75% of
the Modified Proctor maximum dry density and seeded. The Vegetative Surface
Layer serves as a medium for seed germination and plant growth, and provides
protectlon against_erosion and deswcatlonthat—sewes—as—a—medmm—tepseed

= 12-inch thick Storage Layer consisting of stockpiled Silty Sand (SM) material
compacted to 75% of the Modified Proctor maximum dry density. The Storage
Layer will providineg storage volume during wet weather periods to promote
deep root growth while limiting infiltration to the underlying Capillary Break and
Intermediate Cover materials;

= 6-inch thick Capillary Break Layer consisting of well-graded, fine to coarse
grained sand. The Capillary Break Layer will which-wit-allow the fine-textured
soil of the Storage Layer to store more water than a comparable layer without the
capillary break layer. The additional water stored within the Storage Layer will
help promote the establishment and development of surface vegetation, contribute
to greater evapotranspiration, and reduce surface erosion; and,

= 12-inch thick Intermediate Cover Layer consisting of existing cover material
and/or additional stockpiled Silty Sand (SM) material compacted to 75% of the
Modified Proctor maximum dry density to provide additional water retention
storage volume.

2.2. Final Cover Area

As summarized in Table 2-1, the 3-acre Non-Subtitle D Type | cell was closed in 1999.
However, the remainder of the facility will be closed with an alternative
evapotranspiration (ET) landfill cover. The total area to be capped and closed with the
ET landfill cover includes the 1970’s era inactive cells, the 10.56-acre Type | cell, and
the 5-acre Type IV C&D cell, and encompasses approximately 98.56 acres.
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Section 2

Final Cover Requirements
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3. Maximum Inventory of Waste

Title 30 TAC §330.457(¢)(3)

Based on the approved 1995 final landfill contours, the total permitted waste capacity of
the Fort Bliss MSWLF is 5.9 million cubic yards. The 2008-permit-medificationMarch
2009 MOD for the 10-foot height increase in the Subtitle-D cell added an additional
180,000 cubic yards of landfill capacity. The alternative ET landfill cover final grading
plan doesn’t significantly alter the final grades presented in the 2008—permit
modificationMarch 2009 MOD; however, the ET landfill cover final grading plan
generally conforms to the grades developed during filling operations (based on the 2010
topographic survey) to provide more easily constructible ridges, swales, and slopes and a
more uniform surface for installation and maintenance of the ET final cover.

Specifically:

= The final closure grades of the northwest inactive cell were adjusted from
inconsistently directed and varying top and side slopes generally ranging
between 2% and 2.2% to a more uniform pyramidal shape with a 3.6% top
slope facing to the west and between 6% and 18% side slopes facing to the
north, east, and south.

= The final closure grades of the northeast inactive cell were adjusted from
inconsistently directed 2% side slopes to a more uniform pyramidal shape
with a 2.2% top slope facing to the west and between 5% and 8.3% side
slopes facing to the north, east, and south.

= The final closure grades of the southeast inactive cell were adjusted from
inconsistently directed and varying top and side slopes generally ranging
between 2% and 3.3% to a more uniform plateau shape with a 2% top slope
facing to the south and between 8.3% and 25% slopes facing east and north

respectively.
= The final closure grades of the Type IV C&D cell were adjusted from steep

25% plateau side slopes to a more uniform pyramidal shape with 2% side
slopes in all directions.

=  The final closure grades of the Subtitle D cell were generally kept consistent

with the March 2009 MOD grades.

reported in the March 2009 MOD the current volume of in- place waste at that trme was
about 5.1 million cubic yards. The Annual Solid Waste Reports from FY 2009 and FY
2010 and the most recent Daily Landfill Log from FY 2011 document an additional
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Section 3
Maximum Inventory of Waste

85,000 cubic yards of in-place waste. Based on the existing landfill grades and the ET
landfill cover final grading plan, the remaining capacity in the active Type | and Type IV
cells is 100,200 cubic yards. Therefore, at the time of closure the maximum in-place
waste volume is expected to be 5,285,200 cubic yards.

It should be noted that the landfill will be closed prior to reaching its permitted waste
capacity of 5,893,932 CY. As reported in the 21 February 1996 Report on Volume
Calculations and Case Studies, exploratory trenches advanced through the 1970’s era
filled and operationally closed landfill cells discovered an in-place waste depth of 25-feet
corresponding to an in-place waste volume of 2,984,467 CY. The permitted waste
capacity over this same area, based on the design waste depth of 30-ft, is 3,676,542 CY.
Therefore, the disparity between the permitted capacity and the anticipated final volume
of in-place waste is primarily related to the shallower waste depth in the historic cells.

Fort Bliss Department of Public Works - Environmental [— |
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4. Final Cover Design

4.1. ET Cover System

As previously discussed in Section 2.1, the Fort Bliss MSWLF will be closed with an
alternative evapotranspiration (ET) final cover designed to be equivalent with the
currently permitted final cover systems. The ET cover will be the only final cover design
for those parts of the landfill that have not received a permitted final cover. The
alternative ET cover system was designed to meet the requirements listed in Title 30
TAC 8330.457 and will consist of a 3.5-foot layered soil cap comprised of (from top to
bottom) the following components:

= 12-inch thick Vegetative Surface Layer consisting of stockpiled Silty Sand
(United Soil Classification System (USCS) SM) material compacted to 75% of
the Modified Proctor maximum dry density and seeded. The Vegetative Surface
Layer serves as a medium for seed germination and plant growth, and provides
protection against erosion and desiccation;

= 12-inch thick Storage Layer consisting of stockpiled Silty Sand (SM) material
compacted to 75% of the Modified Proctor maximum dry density. The Storage
Layer will provide storage volume during wet weather periods to promote deep
root_growth while limiting infiltration to the underlying Capillary Break and
Intermediate Cover materials;

= 6-inch thick Capillary Break Layer consisting of well-graded, fine to coarse
grained sand. The Capillary Break Layer will allow the fine-textured soil of the
Storage Layer to store more water than a comparable layer without the capillary
break layer. The additional water stored within the Storage Layer will help
promote the establishment and development of surface vegetation, contribute to
greater evapotranspiration, and reduce surface erosion; and,

= 12-inch thick Intermediate Cover Layer consisting of existing cover material
and/or additional stockpiled Silty Sand (SM) material compacted to 75% of the
Modified Proctor maximum dry density to provide additional water retention
storage volume.

It should be noted that the TCEQ Municipal Solid Waste (MSW) Permitting Program
uses a 25-inch average annual precipitation line as defined by Title 30 TAC
8330.5(b)(1)(D) to delineate areas of the State defined as arid. El Paso lies to the west
of the 25-inch average annual precipitation line and therefore has been deemed arid
for the purposes of considering an alternative landfill design and modeling and
constructing without model calibration.

I Fort Bliss Department of Public Works - Environmental
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Section 4
Final Cover Design

4.2. Landfill Cells
Title 30 TAC §330.457(e)(1)

A alalaYa maga
v, v/ Y

requirements-listed-inTitle 30 FAC-8330-457—The Fort Bliss MSWLF is comprised of
five distinct areas:

1. 1970’s era inactive cells that consist of 30-foot deep trenches with two feet of
clean soil cover. These cells cover an 83-80 acre area and are unlined and without
leachate collection. The permit does not allow further placement of MSW on
these cells. According to the March 1995 Final Closure Plan and Cost Estimate
these 80 acres are closed; however, formal TCEQ approval documentation has not
been located in the DOE or TCEQ files.

2. A three-acre Type 1 cell with final cover in place (non-Subtitle D) that complies
with the closure plan and TCEQ closure requirements. TCEQ approval was

received on February 24, 1999-(see-Attachment1).

3. A 10.65-acre Type | active cell meeting Subtitle D requirements. This cell is
lined and has a leachate collection system. This cell is nearing permitted capacity
and is anticipated to be full by January 2012.

4. A 5-acre active Type IV construction debris cell. This cell is unlined and without
leachate collection. This cell is also anticipated to reach capacity by July 2012.

5. Seven acres designated for landfill roads, access areas, gatehouse, etc.

41.4.3. 1970's Inactive Cells

The 1970’s era inactive areas are covered with 24-inch thick clean soil, as indicated in the
March 1995 Final Closure Plan and Cost Estimate sealed by Mr. John Karlsruher of
Cardenas-Salcedo and Associates, Inc. These landfill areas are also indicated as closed in
the May 1999 Final Cover Quality Control Plan for the 3-acre Type 1 cell. However, this
area is described as in interim closure by Fort Bliss DPW-ENV and no TCEQ approval or
Texas P.E. certification of closure has been found in TCEQ or Fort Bliss DPW-ENV
records. Accordingly, an-the ET Ffinal cSover sSystem as described in Section 4.3-1 will
be installed _over these areas. The existing intermediate cover material will require
clearing/grubbing and/or tilling, watering and regrading, and compaction as defined in
Section 5 to meet the requirements of the intermediate cover component of the ET cover

system.-

The final grades of these Side-slopes-of-the-final-coverforthe-1970’s era cells will be
adjusted to create uniform pyrimdal shapes as summarized in Section 3. wary-between

—All cells will be crowned at
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Section 4
Final Cover Design

the top to promote positive drainage off the landfill and preclude ponding of surface
water when total fill height and expected subsidence are taken into consideration.

4.2.4.4. Non-Subtitle D Area (Type I)

The closure of the Non-Subtitle D Tvpe | cell was approved by TCEO on Februarv 24,
1999. - a 0 d 000 of the fin hi

aeFe—umi—ls—prewded—as—Attaehmem—l However the ET final cover svstem will be

installed over top of the approved final cover for site grading and drainage purposes.

4.3:4.5. Subtitle D Area (Type I)

The final cover for the Type | Subtitle D area will be the ET final cover system as
described in Section 4.1. Final closure grades will be generally consistent with the March
2009 MOD grades and will form a landfill plateau with 2% top slopes and 25% side

slopes.
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Section 4
Final Cover Design

4.4.4.6. Non-Subtitle D Area (Type V)

The final cover for the Type IV Non-Subtitle D area at-the-MSWLF-will be the ET fFinal
cCover sSystem as described in Section 4.3-1above. The final grading of the Non-

Subtitle D cell eensists—ofatandfilecrown—with-—2%sidestopes-will create a uniform

pyramidal shape with 2% side slopes in all directions.
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5. Construction Quality Assurance

5.1. Introduction

Title 30 TAC §330.457(¢)(1)

Construction of the Subtitle-B—eeH-ET final cover system will be performed by using
equipment that is suitable for completing the construction in-accerdance—with—eurrent

standards—mposed—by—FCEQand achieving the desired grading, compaction and

vegetative cover requirements.

5.2. Construction Quality Control Plan (CQCP)

This section addresses the construction of the soil components of the alternative ET final
cover system and outlines the Construction Quality Control Plan (CQCP) to be
implemented with regard to material selection and evaluation, laboratory test
requirements, and field test requirements.

The primary soil parameters and construction specifications that will impact the
performance of the ET final cover system are soil gradation, saturated hydraulic
properties, and degree of compaction. The modeling and design of the ET cover system
was based on these material and construction specification requirements. Therefore, the
QA testing procedures presented herein will be required during the final closure
construction to ensure that the ET final cover is constructed in accordance with the design
intent and to maximize ET performance.

5.2.1. Source Material Evaluation

Material evaluations shall be performed on stockpiled or delivered material to ascertain
its acceptability for the intended purpose. All material shall be sampled and tested by the
Contractor in accordance with the requirements summarized in the following subsections.
Stockpile materials shall not be altered in any manner, including adding or taking
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material, until the results from the material testing laboratory have been received and
reviewed. Copies of the laboratory inspection testing results will be submitted to the
Engineer of Record and will also be included in the Final Cover System Evaluation
Report (FCSER).

Standards referenced in this Section are:

= ASTM D422, Test Method for Particle Size Analysis of Soils

= ASTM D1557, Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/ft®)

= ASTM D2216, Test Methods for Laboratory Determination of Water (Moisture)

Content of Soil and Rock by Mass

=  ASTM D4318, Standard Test Methods for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

= ASTM D5084 — Standard Test Methods for Measurement of Hydraulic
Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter

= ASTM D6836 - Standard Test Methods for Determination of the Soil Water
Characteristic Curve for Desorption Using a Hanging Column, Pressure Extractor,
Chilled Mirror Hygrometer, and/or Centrifuge

= ASTM D6938, Test Method for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth)

5.2.2. Intermediate Cover Layer

5.2.2.1. Material Specification

The Intermediate Cover Layer will consist of twelve-inches of existing placed cover
material or stock-piled cover material (SM) placed over the waste and compacted to
approximately within +2% of 75% of the Modified Proctor maximum dry density.
Sensitivity simulations confirmed that compaction within £2% of the desired compaction
specification achieves sufficient performance of the ET final cover system.

5.2.2.2. Existing Intermediate Cover Material Construction Requirements

—Across the 1970’s era inactive cells, tn-mestinstances;-thisthe Intermediate Cover Layer
material-will likely consist of the existing intermediate cover soil placed in accordance
with the Site Operating Plan. In general, over 24-inches of compacted intermediate cover
material has been placed over these inactive cells. Over time, isolated patches of native
vegetation have taken root across these calls. Therefore, Fthe Contractor will be required
to clear and grub all existing intermediate cover material of all vegetation, roots, and
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other deleterious materials using bulldozers, graders, tillers, or other suitable equipment
to provide a smooth uniformly graded bare surface.

All existing intermediate cover material will require watering, re-working, and
compaction as necessary to create an intermediate cover material subgrade consistent
with the final cover requirements. Prior to final grading and compaction, the existing
intermediate cover material will be probed at 100-foot intervals to verify that a minimum
of 12-inches of cover soil is in place and verify the existing in-place density. Where
existing suitable intermediate cover material does not meet or cannot be re-worked to
meet the final cover material or compaction requirements or does not measure the
minimum_of 12-inches in depth, additional stockpiled SM cover material shall be
backfilled, graded, and compacted to create a uniform bare surface of suitable
intermediate cover material. Intermediate cover material may exceed the minimum 12-
inches in thickness, where necessary.

5.2.2.3. Other Construction Requirements

Where existing intermediate _cover material has not been installed, stockpiled
intermediate cover SM material will be placed as a single lift to achieve a minimum
compacted thickness of 12-inches. All intermediate cover material (existing re-worked
material and stockpiled backfill) will require static and/or vibratory compaction to meet
the project compaction requirements of 75% of the Modified Proctor maximum dry
density +2% through the full 12-inch soil layer. Should in-place density exceed project
requirements, intermediate cover material will be tilled to a minimum depth of 12-inchs,
watered, and re-compacted with appropriate energy to meet the project requirements.
Surveying and grade stakes will be used to verify the final grades of the intermediate
cover material

5.2.2.4. Field OA Testing

During construction, the intermediate cover material will be sampled and tested at the
minimum frequencies presented below:

| ] 4 a aVaTalllaala Urelden i omba -en a) A N-—D ana—o
j } moisture/density testing (ASTM D1557) -
Minimum frequency of 1 test per 10 acres of existing intermediate cover material

installed
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= Sjeve analysis testing (ASTM D422) - Minimum frequency of 1 test per 10 acres
of existing intermediate cover material installed

= Atterberg limits testing (ASTM D4318) - Minimum frequency of 1 test per 10
acres of existing intermediate cover material installed

=  Modified Proctor moisture/density testing (ASTM D1557) - Minimum frequency
of 1 test per 10,000 CY stockpiled intermediate cover material

= Sjeve analysis testing (ASTM D422) - Minimum frequency of 1 test per 10,000
CY stockpiled intermediate cover material

= Atterberg limits testing (ASTM D4318) - Minimum frequency of 1 test per
10,000 CY stockpiled intermediate cover material

= Mositure content testing (ASTM D2216) - Minimum frequency of 1 test per
10,000 CY stockpiled intermediate cover material

N
>,

N \VilaYalda
w 7 A"

mintmum—frequency—offField density _and moisture content testing (ASTM
D6938) — Minimum frequency of 2 tests per acre for the—existing and/or re-
workedbackfilled intermediate cover material-shat-be2-tests-peracre:

5.2.3. Capillary Break Layer

52215.2.3.1. Material Specification

The Capillary Break Layer will be installed over the Intermediate Cover Layer as
approved by the Engineer of Record and will consist of 6-inches of well-graded, fine to
coarse grained sand (SW). Sand shal-will be a fine granular material produced by the
crushing of rock, gravel, or naturally produced by disintegration of rock and shaH-will be
free of organic material, mica, loam, clay and other deleterious substances.

5.2.3.2. Construction Requirements

Capillary break layer material will be placed as one lift to achieve a minimum compacted
thickness of six_inches and compacted to within +5% of 90% of the Modified Proctor
maximum dry density. Sensitivity simulations confirmed that compaction within 2% of
the desired compaction specification achieves sufficient performance of the ET final
cover system. Over-compacted material will be tilled and re-compacted. Material
installed as part of the capillary break layer will be placed at +2% of the optimum
moisture content at the time of placement and will be covered with the overlying storage
layer as soon as practical. Placement of capillary break layer material will not occur
during rainfall events to prevent saturation and over-compaction. Surveying will be
performed to verify the thickness of the capillary break layer.
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522252.33. Field QA Testing

During construction, the capillary break layer material will be sampled and tested at the
minimum frequencies presented below:

=  Modified Proctor moisture/density testing (ASTM D1557) — Minimum frequency
of 1 test per 10,000 CY of imported capillary break material

= Sijeve analysis testing (ASTM D422) - Minimum frequency of 1 test per 10,000
CY _ of imported capillary break material

=  Soil water characteristic curve (ASTM D6836) and saturated hydraulic
permeameter testing (ASTMD5084) - Minimum frequency of 1 test per 20,000
CY of imported capillary break material

= Field density and moisture content testing (ASTM D6938) — Minimum frequency
of 2 tests per acre

5.2.3.5.2.4. Storage Layer

5.2.4.1. Material Specification

The Storage Layer will be installed over the capillary break layer as approved by the
Engineer of Record and will consist of a minimum of 12-inches of stockpiled SM
material compacted to within +2% of 75% of the Modified Proctor maximum dry density.
Sensitivity simulations confirmed that compaction within +2% of the desired compaction
specification achieves sufficient performance of the ET final cover system. The soil will
be inspected as placed to be free ef-of vegetation, roots, debris, and rocks greater than 2-
inches in diameter.
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5.24.2.

Construction Requirements

The Storage Layer will be placed as a-single—tifta single lift to —achieve a minimum
compacted thickness of 12-inches and compacted to within +2% of 75% of the Modified

Proctor maximum dry densityte-the-specified-density. Over-compacted material will be

tilled and recompacted. Surveying will be performed to verify the thickness of the

storage layer.

5.2.4.3.

Field QA Testing

During construction, the storage layer material will be sampled and tested at the

minimum frequencies presented below:

Modified Proctor moisture/density testing (ASTM D1557) — Minimum frequency

of 1 test per 10,000 CY of stockpiled storage layer material

Sieve analysis testing (ASTM D422) - Minimum frequency of 1 test per 10,000

CY of stockpiled storage layer material

Atterberg limits testing (ASTM D4318) - Minimum frequency of 1 test per

10,000 CY of stockpiled storage layer material

Soil water characteristic curve (ASTM D6836) and saturated hydraulic

permeameter testing (ASTMD5084) - Minimum frequency of 1 test per 20,000
CY of stockpiled storage layer material

Field density and moisture content testing (ASTM D6938) — Minimum frequency

of 2 tests per acre
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52.4.5.2.5. Vegetative Surface Layer

5.2.5.1. Material Specification

The vegetative Surface layer will be installed over the storage layer as approved by the
Engineer of Record and will consist of a minimum of 12-inches of stockpiled SM
material compacted to within £2% of 75% of the Modified Proctor maximum dry density.
F_Sensitivity simulations confirmed that compaction within +2% of the desired
compaction specification achieves sufficient performance of the ET final cover system.
The soil will be inspected as placed to be free of vegetation, roots, debris, and rocks
greater than 2-inches in diameter. Where possible, stockpiled SM material visually
observed to contaln a hlqher organic _content will be reserved for use in the vegetative

surface layer.he A
2-inches-in-diameter

5.2.5.2. Construction Requirements

The SteragetayerSurface Layer will be placed as a single lift to achieve a minimum
compacted thickness of 12-inches single-lift-and compacted to within +2% of 75% of the
Modified Proctor maximum dry densitythe-specified-density.  Over-compacted material
will be tilled and recompacted. Material installed as part of the vegetative surface layer
will be placed at +2% of the optimum moisture content at the time of placement.
Placement of vegetative surface layer material will not occur during rainfall events to
prevent saturation and overcompaction. Surveying will be performed to verify the
thickness and final grades of the vegetative surface layer.

The top 4-inches of the vegetative surface layer will be tilled perpendicular to the slope
of the surface in preparation for seeding in accordance with Section 5.3.

5.2.5.3. Field QA Testing

During construction, the vegetative surface layer material will be sampled and tested at
the minimum frequencies presented below:

=  Modified Proctor moisture/density testing (ASTM D1557) — Minimum frequency
of 1 test per 10,000 CY of stockpiled surface layer material

= Sjeve analysis testing (ASTM D422) - Minimum frequency of 1 test per 10,000
CY of stockpiled surface layer material

= Atterberg limits testing (ASTM D4318) - Minimum frequency of 1 test per
10,000 CY of stockpiled surface layer material

=  Soil water characteristic curve (ASTM D6836) and saturated hydraulic
permeameter testing (ASTMD5084) - Minimum frequency of 1 test per 20,000
CY of stockpiled surface layer material
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= Field density and moisture content testing (ASTM D6938) — Minimum frequency
of 2 tests per acre

5.3. Vegetation Planting Plan

The purpose of this plan is to detail the procedures to be used for soil preparation and
initial planting on the ET Cover. This plan sets forth use a specified native seed mix for
permanent cover which includes the two target grass species from the generaus Aristida
and Sporobolus for permanent establishment, but also allows for use of non-native and
cultivated seed mixes per TXDOT specifications which are designed for temporary cover
to achieve soil stabilization in the event final grading is completed outside of the
germination period for target species (May 15 — November).

5.3.1. Soil Preparation and Seeding

All seeds must conform to the requirements of the USDA rules and regulations set forth
in the Federal Seed Act and Texas seed law. Utilization of local soils stockpiled on-site
will constitute the 12-inch thick Vegetative Surface Layer. These soils consist of silty
sand (SM) and will be compacted to 75% of the Modified Proctor maximum dry density
prior to seedbed preparation as discussed in Section 5.2.5.

Seedbed preparation will start as soon as possible after completion of the Vegetative
Surface Layer to the lines and grades specified in the construction plans. The vegetated
area will be cultivated to a typical depth of 4-inches before placement of seed or seed
mix. If temporary seeding is utilized, the area covered with temporary grass will be
cultivated to a typical depth of 4 inches before application of permanent seeds.
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Table 5-1 includes the schedule and species for seeding as well as the seed application
rate of pure live seed (PLS) per acre. The schedule is subject to potentially change
depending on the availability of grass species specified as well as due to unexpected
climatic conditions during and immediately after final cover construction are
encountered.
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Table 5-1
Fort Bliss MSWLF ET Cover Seeding Schedule
Seed Type to SERE SPEEIES 1D Seed Species to REWES .(Ib
Dates Use Use (Common Use (Latin Name) Pure Live
Name) Seed/ac)
Green Sprangletop Leptochloa dubia 0.3
Red eryptandrusAristida 0.4
threeawn - '
—_— purpurea Nutt.
Perennial Alkali-SacatonMesa | . . >
February 1 — May (Native dropseed airoidessporobolus 0.9
15 Species Seed flexuosus
Mix)
Blue Grama Boutel_qua 1.0
gracilis
Indian Ricegrass Oryzopgs 1.6
hymenoides
Purple Prairieclover Dalea purpurea 0.5
Temporary
Warm
(Summer)
Buchloe
May 16 — August 31 Seasc_)n (A Buffalo Grass dactyloides 50
Native
Species and A
Cultivated
Species)
Temporary
Cool (Winter)
September 1 — Season Plains Bristlegrass Setaria vulpiseta 4.0
November 30
(Introduced
Species)

Plant seeding may utilize one or a combination of the following methods, as suggested by
the Texas Department of Transportation Specifications Book.

1. Broadcast Seeding.

Distribute seed/mixture uniformly over the areas shown on

the plans using hand or mechanical distribution or hydro-seeding on top of the
soil. When seed and water are to be distributed as a slurry during hydroseeding,
apply the mixture to the area to be seeded within 30 minutes of placement of
components in the equipment. Roll the planted area with a light roller or other
suitable equipment. Roll sloped areas along the contour of the slope.
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2. Straw or Hay Mulch Seeding. Use Broadcast Seeding method to plant seed.
Immediately after planting the seed/mixture, apply straw or hay mulch uniformly
over the seeded area. Apply straw mulch at 2 to 2.5 tons per acre. Apply hay
mulch at 1.5 to 2 tons per acre. Use a tacking method over the mulched area.

3. Cellulose Fiber Mulch Seeding. Plant seed using broadcast seeding. Immediately
after planting seed/mixture, apply cellulose fiber mulch uniformly over the seeded
area at the following rates:

= Clay soils with slopes of 3:1 or less — 2,000 Ibs per acre
= Clay soils with slopes greater than 3:1 — 2,300 Ibs per acre
= Sandy soils with slopes of 3:1 or less — 2,500 Ibs per acre

= Sandy soils with slopes greater than 3:1 — 3,000 Ibs per acre

4. Drill Seeding. Using a pasture or rangeland type drill, plant seed/mixture
uniformly over the area at a depth of 1/4 inch to 1/3 inch. Plant seed along the
contour of the slopes.

5. Straw or Hay Mulching. Apply straw or hay mulch uniformly over the area as
indicated on the plans. Apply hay mulch at 1.5 to 2 tons per acre. Apply straw at
2 to 2.5 tons per acre. Use a tacking method over the mulched area.

5.3.2. Fertilizer Recommendations

The installed vegetation layer will be tested for fertilizer need prior to seeding. Except
for broadcast seeding, initial fertilization will occur prior to seeding. Fertilizer needs for
the installed vegetation layer will be determined by collecting one soil sample per every
10 acres of installed vegetation layer, (for the purpose of this plan only one vegetation
layer is proposed). Soil nutrient needs will be tested by a qualified agronomic testing
laboratory (e.g. Texas A&M University Soil, Water and Forage Testing Laboratory). The
laboratory testing report will determine macro and micro nutrient needs and may also
contain suggestions for soil inoculants, organic matter, etc. for the installed vegetation
layer. The nitrogen, phosphoric acid and potash ratio is 2:1:1, and will be applied at a
rate of 100 pounds of nitrogen, 50 pounds of phosphoric acid and 50 pounds of potash
per acre, unless laboratory testing results mandate higher rates. At a minimum,
micronutrients will be applied at a minimum rate of 1 pound per acre of boron, calcium
and magnesium.

Seed and fertilizer may be distributed simultaneously during Broadcast Seeding
operations, provided each component is applied at the specified rate. When temporary
and permanent seeding are both specified for the same area, apply half of the amount of
fertilizer during temporary seeding operation and the other half during the permanent

Fort Bliss Department of Public Works - Environmental

hﬁl]'{chlé“ Fort Bliss MSWLF - Final Closure Plan
6400003Revision 1 — December 21, 2011

RANNNNY

5-11




Section 5
Quality Control Testing

seeding operation. Fertilization will occur at intervals of no more than six week after
initial seeding and until vegetation is established. To prevent damage to established
vegetation, turf type line equipment will be used to apply fertilizer.

Unless otherwise specified on the plans, use a fertilizer containing nitrogen, phosphoric
acid and potash nutrients. Similar to urea-based and plastic resin-coated fertilizers, at
least 50 percent of the nitrogen component must be of a slow release formulation unless
otherwise dictated by the soils laboratory. The vegetation establishment contractor will
ensure that fertilizer is in an acceptable condition for distribution in containers labeled
with the analysis. Fertilizer is subject to testing by the Texas A&M Feed and Fertilizer
Control Service in accordance with the Texas Fertilizer Law.

5.4. Vegetation Establishment Verification Plan

5.4.1. Introduction

The Vegetation Establishment Verification Plan will ensure that the vegetation is
established consistent with the parameters used in the ET Alternative Final Cover
Demonstration and includes the following subsections:

= Vegetation Establishment Period

= Maintenance Activities to be Completed During the Vegetation Establishment
Period

= Vegetation Performance Specification

5.4.2. Vegetation Establishment Period

The maintenance period will start immediately after seeding is conducted and will
continue until TCEQ approves the vegetation establishment verification. Vegetation will
be considered established when a satisfactory population of mature plants belonging to
the Aristida and/or Sporobolus genera is verified to cover no less than 10% of the ET
final ground cover area with no more than 50% bare areas. A bare area is defined as zero

plants Wlthln a square meter quadrant (~10.76 square feet) The specified vegetative

as#elt is assumed that re-use of local stockplled 50|Is contamlng natlve plant seed stock
will S|gn|f|cantly aide in faC|I|tat|ng vegetatlve grovvth —A—bar&&rea—&eleﬁqed—as—zere

The vegetation establishment period begins after the Final Cover System Evaluation
Report (see Section 5.5.1) is approved by TCEQ and ends when the Vegetation

Establishment Report (see Section 5.5.2) is approved by TCEQ. The standard timeframe
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is 2 to 3 years. The facility will establish the vegetation consistent with the parameters
specified in the Vegetation Planting Plan.

5.4.3. Maintenance Activities to be Completed during the Vegetation
Establishment Period

The following maintenance activities ensure that the planted vegetation will meet the
vegetation performance specification:

= Following application of perennial seed mix, if less than 10% vegetative ground
coverage or greater than 50%-ef bare areas are determined to exist, re-seeding of
the-percentage-of-areas that will amount to achieving the 10% ground coverage
with no more than 50% bare areas eeverage-will need to be completed prior to
May 15.

= Following application of a temporary seed mix, if less than 10% vegetative
ground coverage or greater than 50%-of bare areas are determined to exist, re-
seeding of-the-percentage-of areas that will amount to achieving_the 10% ground
coverage with no more than 50% bare areas eoverage-will need to be completed
prior to November 30 to avoid over-winter exposure of said bare areas.

=  Temporary erosion protection measures will be installed, as necessary, if greater
than 50% bare areas are determined to exist.

Additional landfill gas extraction wells will be installed in any specific vegetative
area where landfill gas poses a detrimental threat.

Avreas of significant differential settlement will be re-graded and re-seeded.

Depending on the season, vegetation will be maintained and mowed as
appropriate. No mowing will be allowed until grasses establish mature seeds.

The facility will irrigate and fertilize the ET final cover area to stimulate and
promote vegetative.

Erosion and sediment controls will be added to areas that experience erosion.

5.4.4. Vegetation Performance Specification

The vegetation layer will be evaluated at the end of the vegetation establishment period
by a Texas Licensed Professional Engineer to determine if the vegetation is established in
accordance with the Evapotranspiration Cover Design Report. The performance
specification for the vegetation layer is summarized herein:

=  Vegetative Coverage — The vegetative coverage specification is based upon a
demonstration of a satisfactory population of mature plants belonging to the
Aristida and/or Sporobolus genera covering no less than 10% of the ET final
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ground cover area with no more than 50% bare areas larger than one square meter
without a matured vegetative species.

= Root Penetration — The minimum root depth required of 12” is based on achieving
10% vegetative cover entirely comprised of Aristida and/or twe—Sporobolus

species as an input parameter for completing the UNSAT-H model demonstration.
This root depth will ensure that these two grass species are established and will
survive drought conditions.

5.5. Documentation

5.5.1. Final Cover System Evaluation Report (FCSER)

Following the installation of the ET cover system, a Final Cover System Evaluation
Report will be submitted certifying that the ET soils were constructed in accordance with
the construction methods and test procedures in the Final Cover Quality Control
Program. The FCSER will be signed and sealed by a Professional Engineer in the State
of Texas and include, at a minimum:

= Completed report forms required by TCEQ

= Summary of construction activities

= Summary of the initial installation of vegetation
= Summary of all laboratory and field test results
= Drawings showing sample and test locations

= Field and laboratory test results

= As-built drawings

= A description of significant construction problems and the resolution of these
problems

= A statement of compliance with the Final Cover Quality Control Program

The Final Cover Evaluation Report will be signed and sealed by the Resident
Professional Engineer, signed by the site operator, and submitted to the MSW Permits
Section of Waste Permits Division of the TCEQ for acceptance. Upon acceptance of the
Final Cover Evaluation Report, the vegetation establishment period will begin as noted in
the Vegetation Establishment Verification Plan. After the acceptance of the Final Cover
Evaluation Report and during the vegetation establishment period, the applicant will
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request closure of the site in accordance with this Report. Since the vegetation
establishment period timeframe is 2 to 3 years, closure of the site will occur prior to the
completion of the vegetation establishment period.

5.5.2. Vegetation Establishment Verification Report

At the end of the vegetation establishment period, a Vegetation Establishment
Verification Report will be completed as described in the Vegetation Establishment
Verification Plan. A quarterly report will be submitted to TCEQ during the vegetation
establishment period. The quarterly report will include the status of vegetation
establishment activities (fertilizer application, watering, reseeding, etc.) and any other
activities that are related to installed final cover or vegetation

The Vegetation Establishment Verification Report will be prepared and submitted to
TCEQ for approval at the end of the vegetation establishment period. The report will be
prepared by a Texas Licensed Professional Engineer and include the following:

= Documentation of the root penetration performance. A hand auger or drive
cylinder will be driven at a frequency of every acre within vegetative cover areas
consisting of etther-Aristida and/or Sporobolus species to a depth of 12 inches to
determine and verify the rooting depth. In addition, each core obtained will be
examined by the certifying engineer to observe that the Aristida and/or
Sporobolus roots are denser in the upper portion of the soul profile and extend to
12 inches in depth. Each sample location will be shown on design drawings.

= Documentation that the percent vegetative cover is in accordance with the ground
cover and bare area determination procedures included in this plan. This
documentation will include the engineers’ assessment of the vegetation cover and
photographs that document compliance with the performance specification.

= The certifying engineer will also provide a statement indicating that the
vegetation layer of the ET final cover system has been maintained consistent with
the parameters used in the UNSAT-H analysis.
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6. Schedule for Closure Activities

The landfill closure schedule and other closure related activities shall follow the
requirements of Title 30 TAC 8330.457(f) and (q).

6.1. Closure Schedule
Title 30 TAC §330.457(e)(4)

An overall timetable for the closure of the Fort Bliss MSWLF is presented following this
section. This schedule is based on the current BRAC realignment process at Fort Bliss
and the regulatory closure requirements described in subsequent sections.

6.2. Final Contour Map
Title 30 TAC §330.457(e)(5)

A final contour map depicting the proposed final contours, top slopes, and side slopes,
and proposed surface drainage features is provided as Sheet 3 in Appendix B of the
permit modification application. The MSWLF is not within a 100-year flood plain.

6.3. Location of Plan
Title 30 TAC §330.457(f)(1)

Fort Bliss DPW-ENV shall maintain a copy of the closure plan in the operating record.

6.4. Written Notification
Title 30 TAC §330.457(f)(2)

No later than 45 days prior to the initiation of closure activities for any area or final
closure of the facility, Fort Bliss shall provide written notification to the Executive
Director of the intent to close the unit or facility and place this notice of intent in the
operating record.

No later than 90 days prior to the initiation of a final facility closure, Fort Bliss shall,
through a public notice in the newspaper(s) of largest circulation in the vicinity of the
facility, provide public notice for final facility closure. This notice shall provide the
following information:
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= Facility Name

= Facility Address

= Physical Location of the Facility

= The Permit Number

= Last Date of Intended Receipt of Waste.

6.5. Start of Final Closure Activities
Title 30 TAC §330.457(f)(3)

Fort Bliss shall begin final closure activities for each unit or facility no later than 30 days
after the date on which the unit or facility receives the known final receipt of wastes or, if
the unit or facility has remaining capacity and there is a reasonable likelihood that the
unit or facility will receive additional wastes, no later than one year after the most recent
receipt of wastes. A request for an extension beyond the one-year deadline for the
initiation of closure may be submitted to the executive director for review and approval
and shall include all applicable documentation necessary to demonstrate that the unit has
the capacity to receive additional waste and that Fort Bliss has taken and will continue to
take all steps necessary to prevent threats to human health and the environment from the
MSWLF.

6.6. Completion of Final Closure Activities
Title 30 TAC §330.457(f)(4)

Fort Bliss shall complete final closure activities for the unit or facility in accordance with
the approved final closure plan within 180 days following the initiation or final closure
activities. A request for an extension for the completion of final closure activities may be
submitted to the Executive Director for review and approval and shall include all
applicable documentation necessary to demonstrate that closure will, of necessity, take
longer than 180 days and all steps have been taken and will continue to be taken to
prevent threats to human health and the environment from the unclosed MSWLF unit.

6.7. Certification
Title 30 TAC §330.457(f)(5)

Following final closure of the MSWLF unit or facility, the owner or operator shall submit
to the Executive Director for review and approval a Final Cover System Evaluation
Report (FCSER), a Vegetation Establishment Report, signed by an independent licensed
professional engineer, verifying that final closure has been completed in accordance with
the approved final closure plan. The submittal to the Executive Director shall include all
applicable documentation necessary for certification of closure. Once approved, this
certification shall be placed in the operating record.

Fort Bliss Department of Public Works - Environmental
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Section 6
Schedule for Closure Activities

6.8. Inspection Report
Title 30 TAC §330.457(f)(6)

Following receipt of the required final closure documents, as applicable, and an
inspection report from the commission’s district office verifying proper closure of the
MSWLF unit or facility according to the approved final closure plan, the executive
director may acknowledge the termination of operation and closure of the unit or facility
and deem it properly closed.

6.9. Affidavit to the Public
Title 30 TAC §330.457(g)

Upon notification to the executive director, Fort Bliss shall post a minimum of one sign at
the main entrance and all other frequently used points of access for the facility notifying
all persons who may utilize the facility of the date on closing for specific unit(s) or the
entire facility and the prohibition against further receipt of waste materials after the stated
date.

Within 10 days after completion of final closure of the MSWLF unit or facility, Fort Bliss
shall submit to the executive director a certified copy of an “Affidavit to the Public” in
accordance with the requirements of Title 30 TAC §330.19 and place a copy of the
affidavit in the operating record. In addition, a certified notation of the deed to the facility
property, or on some other instrument that is normally examined during title search,
needs to be recorded. This is intended so that in perpetuity any potential purchaser of the
property is notified that the land has been used as a landfill facility and use of the land is
restricted.

Post-closure care maintenance specified in Title 30 TAC 8330.463(b) (relating to Post-
Closure Care Requirements) shall begin immediately upon the date of final closure as
approved by the executive director.

6.10. Post-Closure Care

Following the professional engineer certification of the completion of closure as accepted
by the Executive Director of the TCEQ Waste Permits Division, Fort Bliss DPW-ENV
shall commence the 30-year post-closure care period. A Vegetation Establishment Report
shall be submitted semi-annually during the cover vegetation start-up period indicating
the type and quantity of vegetation established, the percent vegetative cover, and the
vegetative root structure. If the type or quantity of vegetation or root structure does not
meet specifications, then corrective action shall be taken to improve the vegetation
consistent with the ET final cover design. Post-closure care requirements are discussed
in the Post Closure Plan.
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7. Closure Cost Estimate

Title 30 TAC 8330.63(j)

As an agency of the Federal Government, Fort Bliss is not required to complete financial
assurance mechanism requirements. Therefore, a closure cost estimate is not required per
Title 30 TAC §-37.8001336:5.
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Engineering Certification

| attest that this Plan has been prepared in accordance with good engineering practices, including
consideration of applicable industry standards, and with the requirements of Title 30 of the Texas
Administrative Code (Title 30 TAC) Chapter §330. This certification in no way relieves Fort
Bliss of its duty to prepare and fully implement this Plan.

Certifying Engineer: Jeffrey Rusch, P.E.
State: Texas
Registration Number: 109130
Signature:

Certification Date:

Engineering Seal:
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1. Introduction

This Post—Closure Care Plan has been prepared to provide general guidance for Fort Bliss
in meeting the Texas Commission on Environmental Quality (TCEQ) rules listed in Title
reference to the post-closure care maintenance requireméﬁté for Municipal Solid Waste
Landfill (MSWLF) units. A copy of this Post-Closure Care Plan will be maintained in the
operating record.
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The DPW-ENV may be contacted at the
following address:{

Department of Public Works —
Environmental (DPW-ENV)Y

Fort BlissY

IMWE-BLS-PW{

Fort Bliss, TX 799161

Tel. (915) 568-57241

1

The TCEQ Municipal Solid Waste
Division is located at the following
address:{

Texas Commission on Environmental
Qualityf

Municipal Solid Waste Division{

MC 124

P.O. Box 130871

Austin, Texas 78711-30871

Tel. (512) 239-67841

1

Additionally, the Region 6 TCEQ staff at
El Paso can be reached at the following
address:{

Texas Commission on Environmental
Quality]

Region 61

401 E. Franklin Ave., Ste. 5601

El Paso, Texas 79901-1212

Tel. (915) 834-49491
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2. Maintenance and Monitoring

_ | Deleted: <#>Maintenance and
Title 30 TAC §330.463(b)(1)

Requirements

<#>Rights of Entry{
) ) o ) ) Title 30 TAC §330.463(a)(L)1
After professional engineer certification of the completion of closure requirements for the Fort Bliss shall retain the right of entry to
. . . . . . and maintain all rights-of-way of the

MSWLEF is accepted by the executive director, Fort Bliss shall begin conducting post- closed municipal solid waste
closure care maintenance for 30 years unless the executive director specifies otherwise. management unit in order to conduct

i - X periodic inspections of the closed unit.
Post closure care shall consist, at a minimum, of the following:

Fort Bliss shall correct, as needed, the
erosion of cover material, lack of
. vegetative growth, leachate or methane
2.1.1. General Maintenance, migration, and subsidence or ponding of
Title 30 TAC §330 463(b)(l)(A) j\ water on the unit. If any of these
Ite . \ problems occur after the end of the five
. . . . | year post—closure_ peri_od or persist for
JFort Bliss (the owner) or operator shall retain the right of entry to the closed unit or . longer than the first five years of post-
T T T T e I T il closure care, Fort Bliss shall be
facility and shall maintain all rights-of-way and conduct maintenance and/or remediation " responsible for their correction until the
Fpe H H : H H H H executive director determines that all
actlvme_s as needed, in order to maintain the integrity and effectiveness of_ all final cover ! oroblems have been adequately resolved.
and drainage control system(s); to correct any effects of settlement, subsidence, ponded || Thet eTecutived!rzctfor may re_fq;:eltlhe
. . . N N . 0St-closure period tor the unit It al
water, erosion, or other events or failures detrimental to the integrity of the closed unit or ‘.\\\ evastes and Wzste residues have been
facility; and to prevent surface run-on and run-off from eroding or otherwise damaging 1 removed during closure.q
the final cover system.

<#>Monitoring Programsf

|| Title 30 TAC §330.463(2)(2)1
\1 \ Any monitoring programs (groundwater
) . . i monitoring, resistivity surveys, methane
2.1.2. Leachate Collection System Monitoring '\ | monitoring, etc.) in effect during the life
Title 30 TAC §330.463(b)(1)(B)

N of the unit shall be continued during the

post-closure care period.{
. o ] ] |\ | <#>Evidence of Releasef
Fort Bliss shall maintain and operate the leachate collection system (LCS) in accordance

11| Title 30 TAC §330.463(3)(3)1
. . . . . . . 1 If there is any evidence of release from a
with the requirements listed in Title 30 TAC §330.331 and 8330.333 (relating to Design ' | municipal Soﬁdwaste unit, the executive
itari P P director may require an investigation into
Criteria and Leachate Collection System, respectively). 11| the nature and extent of the release and an

11| assessment of the measures necessary to
Leachate shall be measured at least once a year by a scaled dip stick into the on-site

. correct an impact to groundwater.{
vertical leachate monitoring pipe. The watermark on the stick measures the depth of
leachate that collected on the liner.

.| Deleted: 1
\ P Break
If the leachate is more than 12 inches (30 | General Maintenance
centimeters) deep in the landfill, it will be pumped out through the leachate transfer pipe ( Deleted: Title 30 TAC ]
and spread on the Subtitle D cell for evaporation.

The leachate measurement shall be kept in the site operating record. These
measurements shall also be reported to the TCEQ. The executive director may allow Fort
Bliss to stop managing leachate if Fort Bliss demonstrates to the approval of the

executive director that leachate no longer poses a threat to human health and the /
environment.

!
!
/
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Section 2
Maintenance and Monitoring

2.1.3. Groundwater Monitoring
Title 30 TAC §330.463(b)(1)(C)

Ground-water monitoring requirements under Title 30 TAC §330.403 (relating to
Ground-Water Monitoring Systems), §330.405 (relating to Groundwater Sampling and
Analysis Requirements), §330.407 (relating to Detection Monitoring Program for Type |
Landfills), and 8330.409 (relating to Assessment Monitoring Program) were suspended
by the executive director on May 22, 1996, since Fort Bliss demonstrated that there is no
potential for migration of hazardous constituents from the MSWLF unit to the uppermost
aquifer as defined in Title 30 TAC 8330.3 (relating to Definitions) during the active life
and the closure and post-closure care period of the unit. A copy of the May 22, 1996
letter is provided in Appendix F of the permit modification application.

2.1.4. Gas Monitoring
Title 30 TAC §330.463(b)(1)(D)

Fort Bliss shall maintain and operate the gas monitoring system in accordance with the
requirements listed in 30 TAC 8330 Subchapter I and the current approved Landfill Gas
Management Plan.

2.1.5. Electrical Resistivity Surveys
Title 30 TAC 8330.463(b)(1)(E)

Fort Bliss is not subject to electrical resistivity surveys.

2.1.6. Vegetation Establishment Monitoring

A Vegetation Establishment Report shall be submitted semi-annually during the cover
vegetation start-up period indicating the type and quantity of vegetation established, the
percent vegetative cover, and the vegetative root structure. If the type or quantity of
vegetation or root structure does not meet specifications, then corrective action shall be
taken to improve the vegetation consistent with the ET final cover design in accordance
with the Fort Bliss MSWLF Closure Plan.

, Deleted: U.S. Army Corp of
;| Engineers, Fort Worth District]
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Section 2
Maintenance and Monitoring

2.1.7. Schedule
Title 30 TAC 8330.463(b)(3)(A)

Post-closure activities required for the MSWLF are described below:

Table 2-1.
Post-Closure Monitoring and Inspection Activities
ltems Inspection period Action Remark
Erosion Quarterly and after Correct | -
any major storm
Methane Quarterly Report to TCEQ Monitoring
Leachate Annually Report to TCEQ Measuring
Vegetation Quarterly during . .
Establishment establishment period Report to TCEQ Monitoring/Measuring

2.1.8. Post Closure Care Period
Title 30 TAC 8330.463(b)(2)

Following the professional engineer certification of the completion of closure as accepted
by the executive director of the TCEQ Waste Permits Division, Fort Bliss DPW-ENV
shall commence the 30-year post-closure care period. The length of the Post-Closure
Care maintenance period of the MSWLF may be decreased by the executive director if
Fort Bliss submits to the executive director for review and approval a documented
certification, signed by an independent registered professional engineer and including all
applicable documentation necessary to support the certification that demonstrates that the
reduced period is sufficient to protect human health and the environment. The post-
closure maintenance period may be increased by the executive director if it is determined
that the lengthened period is necessary to protect human health and the environment. If
there is evidence of a release from the MSWLF, the executive director may require an
investigation into the nature and extent to the release and an assessment of measures
necessary to correct an impact to groundwater.

, Deleted: U.S. Army Corp of
;| Engineers, Fort Worth District]
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3. Post - Closure Cost Estimate

Title 30 TAC §330.463(b)(3)(D)

As an agency of the Federal Government, Fort Bliss is not required to complete financial

assurance mechanism requirements. Therefore, a post-closure cost estimate is not _{ Deleted: 305

required per Title 30 TAC §37.8001, .

i
/

// Deleted: ;

Engineers, Fort Worth District{
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! /{ Deleted: U.S. Army Corp of
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4. Completion of Post - Closure Care

Title 30 TAC §330.465

Following completion of the post-closure care maintenance period for the MSWLF, Fort
Bliss will submit to the executive director for review and approval a documented
certification, signed by an independent registered professional engineer verifying that
post-closure care maintenance has been completed in accordance with the approved post-
closure care plan. The submittal to the executive director shall include all applicable and
supporting documentation necessary for the certification of completion of post-closure
care maintenance.

Upon completion of the post-closure care period for the MSWLF Fort Bliss shall also
submit to the executive director a request for voluntary revocation of the facility permit.

Title 30 TAC §330.463(b)(3)(C)

Fort Bliss has no foreseeable future land use plan for the landfill property at this time. Jf - - { Deleted: However, i

requirements set forth in Title 30 TAC Chapter 330, Subchapter T: Use of Land Over
Closed Municipal Solid Waste Landfills.

Yo —

~ 7 Deleted: , it will be made in accordance
with Title 30 TAC8330.463f
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1.0 PERMIT MODIFICATION NARRATIVE

1.1 Background and Description of Proposed Change

The Fort Bliss Municipal Solid Waste Landfill is an approximately 106 acre facility consisting of
several cells as follows:

®  An active 10.65-acre Subtitle D Type I Cell;

®= A closed 3-acre Non-Subtitle D Type I Cell (TCEQ closure approval received
February 24, 1999);

®  An active 5-acre Non-Subtitle D Type IV C&D Cell;

®  Approximately 803 acres of 1970°s era previously filled and operationally closed
areas;

= Approximately 7 acres designated for landfill roads, access areas, and guard
shack/scale house, etc.

1.1.1 Currently Permitted Final Cover Design

A March 2009 permit modification (MOD) for vertically extending the height of the Subtitle D
cell by 10 feet was approved and 1ssued bV the TCEO effective on March 19 2009. }H—Nlafeh

eﬁfeem%eﬂ—Mafeh—l—l—,Z@OQ—The permlt modlﬁcatlon approval 1ncluded ﬁnal cover demgns for
all the landfill cells. For the Subtitle D cell the approved cover design is as follows (from top to
bottom):

®  Six inches of 1-inch to 4-inch diameter cobbles;
" A 12-inch drainage layer, k > 1 x 10 cm/sec;
= Geocomposite drainage net;

®  60-mil textured High Density Polyethylene_ (HDPE) or Linear Low Density
Polyethylene (LLDPE) geomembrane; and

* ]8-inch clayey material layer, k < 1 x 10” cm/sec.

For the previously filled and operationally closed areas and the Non-Subtitle D Type IV C&D
cell, the approved cover design included an 18-inch thick (minimum) compacted low
permeability soil layer (i.e., compacted clay) overlain by six inches of soil capable of sustaining
native plant growth.

The Non-Subtitle D Type I cell was closed in 1999 with a non-Subtitle D final cover that
complied with the closure plan for that cell and for which TCEQ closure approval was obtained
in 1999.

Permit Modification Application — Permit No. 1422
Fort Bliss Municipal Solid Waste Landfill 1
Revision 1 — December 21, 2011ii
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1.1.2 Alternative ET Final Cover Design

Both the active Subtitle D and Non-Subtitle D Type IV C&D cell are nearing capacity and are
scheduled to close in 2012. In addition, the facility permit does not allow further placement of
waste within the 1970’s era inactive areas. According to the March 1995 Final Closure Plan and
Cost Estimate, these 80 acres are closed; however, formal TCEQ approval documentation has
not been located in the DOE or TCEQ files.

Q070 ¢ e deg

—The low permeability soil material required for the approved final cover systems for these cells
is not readily available in the area and will need to be imported at considerable expense.
Accordingly, Fort Bliss is seeking a permit modification to provide an alternative
evapotranspiration (ET) final cover system to elosure-design-thatreplaces the final cover systems
for those parts of the landfill that have not already received a permitted final cover (i.e. all

landfill cells except the non-subtitle D cell that was capped/closed in 1999).deseribed-above-with

an-Evapetranspirattor(E D Final- Cover System

The proposed ET Final Cover System will consist of a 3.5-foot layered soil cap comprised of
(from top to bottom) the following:

®  12-inch thick Vegetative Surface Layer consisting of stockpiled Silty Sand (United Soil
Classification System (USCS) SM) material compacted to 75% of the Modified Proctor
maximum dry density and seeded. The Vegetative Surface Layer serves as a medium
for seed germination and plant growth, and provides protection against erosion and
desiccation;

®= ]2-inch thick Storage Layer consisting of stockpiled Silty Sand (SM) material
compacted to 75% of the Modified Proctor maximum dry density. The Storage Layer
will provide storage volume during wet weather periods to promote deep root growth
while limiting infiltration to the underlying Capillary Break and Intermediate Cover
materials;

= 6-inch thick Capillary Break Layer consisting of well-graded, fine to coarse grained
sand. The Capillary Break Layer will allow the fine-textured soil of the Storage Layer
to store more water than a comparable layer without the capillary break layer. The
additional water stored within the Storage Layer will help promote the establishment
and development of surface vegetation, contribute to greater evapotranspiration, and
reduce surface erosion; and,

Permit Modification Application — Permit No. 1422
Fort Bliss Municipal Solid Waste Landfill 2
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= 12-inch thick Intermediate Cover Laver consisting of existing cover material and/or
additional stockpiled Silty Sand (SM) material compacted to 75% of the Modified
Proctor maximum dry density to provide additional water retention storage volume.

The TCEQ Municipal Solid Waste (MSW) Permitting Program uses a 25-inch average annual
precipitation line as defined by Title 30 of the Texas Administrative Code (TAC) Rule
§330.5(b)(1)(D)) to delineate areas of the State defined as arid. El Paso lies to the west of the
25-inch average annual precipitation line and therefore has been deemed arid for the purposes of
considering an alternative landfill design and modeling without calibration.

The alternative ET landfill cover final grading plan doesn’t significantly alter the final grades
presented in the 2008permitmedifieationMarch 2009 MOD; rather, the ET landfill cover final
grading plan adjusts the final grades to generally conform to the grades developed during filling
operations to provide more easily constructible ridges, swales, and slopes_and a more uniform
surface for installation and maintenance of the ET cap. Specifically-:

= The final closure grades of the northwest inactive cell were adjusted from
inconsistently directed and varying top and side slopes generally ranging between 2%
and 2.2% to a more uniform pyramidal shape with a 3.6% top slope facing to the west
and between 6% and 18% side slopes facing to the north, east, and south.

= The final closure grades of the northeast inactive cell were adjusted from
inconsistently directed 2% side slopes to a more uniform pyramidal shape with a 2.2%
top slope facing to the west and between 5% and 8.3% side slopes facing to the north,
east, and south.

= The final closure grades of the southeast inactive cell were adjusted from
inconsistently directed and varying top and side slopes generally ranging between 2%
and 3.3% to a more uniform plateau shape with a 2% top slope facing to the south and
between 8.3% and 25% slopes facing east and north respectively.

Permit Modification Application — Permit No. 1422
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=  The final closure grades of the Type IV C&D cell were adjusted from steep 25%
plateau side slopes to a more uniform pyramidal shape with 2% side slopes in all
directions.

=  The final closure grades of the Subtitle D cell were generally kept consistent with the
2008 permit modification grades.

The final grading and drainage plan remains consistent with the previously approved 2008
permit-medificattonMarch 2009 MOD. Final drainage patterns at the landfill will consist mostly
of overland flow paths and shallow concentrated flow leading off the ET cover landfill side
slopes. Swales provide flow paths for internal watersheds to the existing landfill perimeter
swales. Surface water runoff flows off the landfill into the existing shallow perimeter drainage
swales that discharge to the natural flow patterns of the surrounding area, generally towards the
southwest and southeast corners of the landfill.

Conventional landfill covers typically include a gas collection layer and passive gas vents to
relieve landfill gas pressures on the overlying impermeable geomembrane and minimize slope
stability concerns. The alternative ET landfill cover will only consist of course-grained
permeable soil; therefore, no passive gas venting system is proposed as part of the final ET
landfill cover design. Rather, the ET cover soils will naturally and effectively vent landfill gas,
similar to the existing conditions and the daily/intermediate cover soil at the site. Additionally,
the microbes in the ET cover soil will oxidize some of the methane as it vents, creating more
environmentally friendly emissions. While the venting of the landfill gas may affect vegetative
growth on the landfill cover, the ET cover system was designed to be effective with only 10%
vegetative coverage. Based on the operational and regulatory history of the landfill (83 acres of
1970’s era waste), significant landfill gas generation is not expected. Should excessive methane
concentrations be detected in perimeter landfill gas monitoring probes or ambient landfill air
during routine landfill gas monitoring, corrective venting and reporting procedures are outlined
in the Fort Bliss Guidance Document titled Procedures Following a Methane Exceedance.

1.2 Purpose of Change and Provision Under Which Modification is
Sought

The purpose of the proposed ET Final Cover System is to provide a more cost effective closure
that offers equivalent environmental protections as those provided by the closure design
previously approved. Accordingly, per Title 30 TAC §305.70(k)(10), the purpose of this permit
modification application is to request approval of an ET Final Cover System as an alternative
final cover system for closure of the Fort Bliss Landfill.

1.3 Permit Modification Application Organization and Structure

In accordance with Title 30 TAC §305.70(e), this permit modification application consists of a
new TCEQ Core Data form and Part I form, a description of the proposed permit changes,

Permit Modification Application — Permit No. 1422
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revisions to existing applicable permit documents (including strikeout and clean copies), and an
updated landowners map and landowners list as required under Title 30 TAC §330.59(c)(3).
This application is organized as follows:

Appendix A — TCEQ Core Data form_/for information only]
Appendix B — TCEQ Part I form

Appendix C - Redline/Strikeout Copy Replacement Pages. This appendix includes
redline/strikeout replacement pages to the Permit Modification Application, Fort Bliss
Municipal Solid Waste Landfill, Permit 1422 (March 2008, Malcolm Pirnie, Inc.)
document which reflect the inclusion of the ET Final Cover System Design

Appendix D — Clean Copy Replacement Pages. This appendix includes clean copy
replacement pages of the changes reflected in Appendix C

Appendix E — Adjacent Landowner Information. This appendix includes a list and map
of adjacent property owners for notice as required by Title 30 TAC §330.59(c)(3)

Permit Modification Application — Permit No. 1422

Fort Bliss Municipal Solid Waste Landfill 5
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APPENDIX A
TCEQ Core Data form
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APPENDIX B
TCEQ Part I form
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APPENDIX C-1

Replacement Pages-Documents
Summary Table
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APPENDIX C-2

Appendix O - Closure
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APPENDIX C-3
Appendix P-P - Pest-Closure
PlanPost-Closure Plan [redline]
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APPENDIX C-4

Permit Modification Application
[redline]
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APPENDIX C-5

Appendix B - Landfill Modification
and Closure Design Drawings
[redline]
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APPENDIX C-6

Appendix [ - Slope Stability and
Settlement Analysis [redline]
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APPENDIX C-7

Appendix L - Facility Surface
Water Drainage Report [redline]




_1‘ Zia . .
~-gigineering

It environmental f@ ARCADIS
APPENDIX C-8

Appendix () — Evapotranspiration
Cover Design Report [redline]
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Appendix B - Landfill Modification
and Closure Design Drawings
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APPENDIX D-2

Appendix I - Slope Stability and
Settlement Analysis
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APPENDIX D-3

Appendix L - Facility Surface
Water Drainage Report
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APPENDIX D-4
Appendix O - Closure Plan
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APPENDIX D-5
Appendix P - Post-Closure Plan
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APPENDIX D-6

Appendix () - Evapotranspiration
Cover Design Report
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A. General Information

Texas Commission on Environmental Quality

Permit or Registration Application for
Municipal Solid Waste Facility

Part |

Facility Name:

USAADACENFB Fort Bliss Municipal Solid Waste Landfill

Physical or Street Address (if available):

Building 367, Landfill Road

(City) (County)( State)( Zip Code): Fort Bliss | El Paso | TX | 79913-0058
(Area Code) Telephone Number: 915-568-5919
Charter Number: N/A

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 Name:

U.S. Army Garrison, Fort Bliss

HVMWE-BLS-PW
Mailing Address: Building 777
(City) (County)( State)( Zip Code): Fort Bliss | El Paso | TX | 79916

(Area Code) Telephone Number:

915-568-5919

(Area Code) FAX Number:

915-568-3943

Charter Number:

N/A

If the permittee is the same as the operator, type “Same as Operator”.

Permittee Name:

Headquarters, U.S. Army Garrison, Fort Bliss
IMWE-BLS-PW

Physical or Street Address (if available):

Same as Operator

(City) (County)( State)( Zip Code):

| [TX |

(Area Code) Telephone Number:

Charter Number:

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: N/A
Mailing Address:
(City) (County)( State)( Zip Code): | |
(Area Code) Telephone Number:
(Area Code) FAX Number:
Application Type:
Permit [ 1 | Major Amendment [ ] | Minor Amendment
[ ] | Registration D] | Modification [ ] | Temporary Authorization
[X] | w/Public Notice
[ ] | w/out Public Notice [] | Notice of Deficiency Response

! 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].

TCEQ-0650, Part | Application (rev. 12/12/08) Page 1 Revision 1 — December 21, 2011




Facility Classification:

X | Type | X | Type IV [ 1] Type V [ 1] Type IX

[ 1] Type | AE [ ]| Type IV AE [ 1] Type VI

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

| [ | Storage | [ | Processing | X | Disposal

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

L] | Containers [ ] | Tanks [ ] | Surface X | Landfills
Impoundments

L1 | Incinerators [ ] | Composting |[] | TypelV L1 | TypelX
Demonstration Energy/Material
Unit Recovery

X] | Other (Specify) C&D Debris [ ] | Other (Specify)

X] | Other (Specify) Mulching [ ] | Other (Specify)

Is this submittal part of a Consolidated Permit Processing request, in accordance with 30 TAC Chapter

33?
[ 1Yes [XINo

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.

Does the application contain confidential Material? | [] Yes [X] 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

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
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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? [X]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? X 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)?

[1YES [INO

(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 | El Paso Public Library
court house, city hall, etc.):

Mailing Address: 501 North Oregon Street
(City) (County)( State)( Zip Code): El Paso | El Paso | TX | 79901-0058
(Area Code) Telephone Number: 915-543-5433
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B. Facility Location

Except for Type | 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.

https://www.bliss.army.mil/DPW/Environmental/EISDocuments2.html

Local Government Jurisdiction: | N/A

Within City Limits of: | N/A

Within Extraterritorial Jurisdiction of City of: | N/A

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):

LJYES [XINO

Provide a description of the location of the facility with respect to known or easily identifiable
landmarks.

The landfill is located on Fort Bliss property near the Union Southern Pacific Railroad tracks along
Sanitary Rill Road, approximately 4 miles north of the intersection with Fred Wilson Road

Detail the access routes from the nearest United States or state highway to the facility.

The paved landfill access road, referred to as Sanitary Road, is located on Fort Bliss property running
south from the landfill site, parallel to the Union Southern Pacific Railroad tracks, to Fred Wilson
Road. Fred Wilson Road is located approximately 4 miles south of the landfill site. The Sanitary Fill
Road is a two-lane asphalt concrete paved road. The road is 30-ft wide with road shoulder on both
sides. The access road is owned and maintained by Fort Bliss.

Provide the latitudinal and longitudinal geographic coordinates of the facility.

Latitude N 31°52.70’

Longitude W 106° 22.60’

Elevation (above msl) | 3930

| Is the facility within the Coastal Management Program boundary? | [JYes [X]INo

Texas Department of Transportation District Location:

TXDOT District Name & Number: El Paso District #4
District Engineer's Name: Charles H. Berry, Jr., PE
Street or P. O. Box: 13301 Gateway East
(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 Fort Bliss
Contact Person’s Name: John Ghim
Street or P. O. Box: IMWE-BLS-PW, Building 777
(City) (County)( State)( Zip Code): Fort Bliss | El Paso | TX | 79916
(Area Code) Telephone Number: 915-568-5201
(Area Code) FAX Number: 915-568-3943
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State Representative:

District Number: 79
State Representative’s Name: Joe 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
State Senator:
District Number: 29
State Senator’'s Name: The Honorable Jose Rodriquez
District Office Address: 911 Dallas Street
(City) (County)( State)( Zip Code): El Paso | El Paso | TX | 79902
(Area Code) Telephone Number: 915-521-3500
(Area Code) FAX Number: No fax listed
Council of Government (COG) Information:
COG Name: Rio Grande Council of Governments
COG Representative’s Name: Michael Ada
COG Representative’s Title: Director, Environmental Services
Street or P. O. Box: 1100 N. Stanton St. Suite 610
(City) (County)( State)( Zip Code): El Paso | El Paso | TX | 79902

(Area Code) Telephone Number:

915-533-0998 x 121

(Area Code) FAX Number:

915-532-9382

River Basin Information:

River Authority:

International Boundary & Water Commission

Contact Person’s Name:

Gilbert Anaya

Watershed Sub-Basin Name:

Tularosa Closed Basin

Street or P. O. Box:

4171 N. Mesa, Suite C-100

(City) (County)( State)( Zip Code): El Paso | El Paso | TX | 79902
(Area Code) Telephone Number: 915-832-4702
(Area Code) FAX Number: 915-832-4190
This site is located in the following District of the U.S. Army Corps of Engineers:
[ ] Albuquerque, NM X Ft. Worth, TX [ ] Galveston, TX [ ] Tulsa, OK
C. Maps
General

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;
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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.

General location maps

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

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

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’ hames 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;

(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;

© 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
(3] drawings of the boundary metes and bounds description; and

(2) a property owner affidavit signed by the owner.
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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.

Indicate Ownership status of the facility:
[ ] |Private |[_] | Corporation |[ ] | Partnership [ | Proprietorship | [] | Non-Profit
Organization

[ | | Public | [X] | Federal [ | | Military [ ]| State [ ] | Regional
L | | County || | | Municipal L_| | Other
(Specify)

Does the operator own the facility units and the facility property? | [X] 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

N/A

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)

N/A

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

Manuel Talamantes N/A Moore Services, Inc.
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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.

Landfilling/Earthmoving Equipment Types Personnel Experience or Licenses

N/A

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 | Texas and federal final enforcement orders, court
units owned or operated within past 5 | judgments, consent decrees, and criminal convictions
years

N/A

G. Appointments

Provide documentation that the person signing the application meets the requirements of 30 TAC
8305.44, 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.

H. Application Fees

For a new permit, registration, amendment, modification, or temporary authorization, submit a $150
application fee.

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.tceqg.state.tx.us/e-services/

E-pay confirmation number | 582EA000112797
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PROPERTY OWNER AFFIDAVIT

uI
1 1

(property owner)

acknowledge that the State of Texas may hold me either jointly or severally responsible for the operation,
maintenance, and closure and post-closure care of the facility. For a facility where waste will remain after
closure, | acknowledge that | have a responsibility to file with the county deed records an affidavit to the
public advising that the land will be used for a solid waste facility prior to the time that the facility actually
begins operating as a municipal solid waste landfill facility, and to file a final recording upon completion of
disposal operations and closure of the landfill units in accordance with Title 30 Texas Administrative Code
8330.19, Deed Recordation. | further acknowledge that | or the operator and the State of Texas shall
have access to the property during the active life and post-closure care period, if required, after closure
for the purpose of inspection and maintenance.”

(Owner signature) (Date)
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Signature Page

(Operator) (Title)

certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. | am aware there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.

Signature: Date:

TO BE COMPLETED BY THE OPERATOR IF THE APPLICATION IS SIGNED BY AN AUTHORIZED
REPRESENTATIVE FOR THE OPERATOR

I, , hereby designate
(Print or Type Operator Name) (Print or Type Representative Name)

as my representative and hereby authorize said representative to sign any application, submit additional
information as may be requested by the Commission; and/or appear for me at any hearing or before the
Texas Commission on Environmental Quality in conjunction with this request for a Texas Water Code or
Texas Solid Waste Disposal Act permit. | further understand that | am responsible for the contents of this
application, for oral statements given by my authorized representative in support of the application, and
for compliance with the terms and conditions of any permit which might be issued based upon this
application.

Printed or Typed Name of Operator or Principal Executive Officer

Signature
SUBSCRIBED AND SWORN to before me by the said
On this day of ,
My commission expires on the day of ,

Notary Public in and for

County, Texas

(Note: Application Must Bear Signature & Seal of Notary Public)
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Slope Stability and Settlement Analyses Report (Revised)
Fort Bliss Municipal Solid Waste Landfill « EI Paso County, Texas
December 21, 2011 = Terracon Project No. 65115803

1lerracon

GENERALIZED SUBSURFACE CONDITIONS

Material Encountered
Describtion Depth of Soil Under Based on Review of Consistency/Relative
P Landfill Cell (feet) Existing Geotechnical Density
Information
Silty sand, fine to medium .
Stratum 1 Oto5 grained. Medium Dense to Dense
Silty sand, fine to medium .
Stratum 2 5to 16 grained Loose to Medium Dense
Silty sand, fine to coarse .
16to 2 . M D toD
Stratum 3 6 to 20 grained, poorly graded edium Dense to Dense
Stratum 4 20 to 50 Sand coarse, poorly graded Dense
Stratum 5 50to 51.5 Sandy Clay Very Stiff
4.2 EXISTING/PROPOSED LANDFILL CONDITIONS

Based on our on information provided by Zia for the Type I/Subtitle D landfill cell site, the following
generalized landfill characteristics were assumed in our settlement/slope stability analyses:

EXISTING/PROPOSED LANDFILL CONDITIONS

Approximate

Landfill Cell Descriotion Depth from Proposed/Encountered Consistency/Densit
Area P Top of MSWL Material y y
(feet)
Vegetative Oto1 Loam*** Soft to Medium Stiff**
Surface Layer
Proposed Storage Laver 1t02 Clayey/Silty Sand **** Medium Dense***
Final Evapo- i Loose to Medium
Transpiration | Capillary Break 2t02.5 Silty Sand/Sand**** Dense™ 4
Cover Layer s —
Intermediate 251035 Clayey/Silty Sand**** Medium Dense***
Layer
3.5t017
Fresh Wasteto | (Section B)or - -
A Municipal Solid Waste Compacted
Solid Waste be filed 41013.5 ° °
(Section A)
Existing Waste 17 to 51.5** Municipal Solid Waste Compacted
Protective Layer | 51.5t053.5 Sand” Compacted
60-mil HDPE .
Existing Liner | Smooth/Textured 53.5 Geosynthetic
. Shale or Betonite Treated
Secondary Liner | 53.5t055.5 Caliche” Compacted

* Fresh waste fill thickness varies within the provided range in each section.

** This value represents the average thickness of the existing solid waste based on Section 1 and 2 of the Malcolm Pirnie Subtitle D
Landfill Permit Modification Plans, Sheet 5, revision dated August 6, 2008

***Assumed

****Assumed values based on the Cover Investigation Report by Malcolm Pirnie, dated January 2009.

+Based on details show on sheet 6 of the Modification To Fort Bliss Landfill Plan by Coupland-Moran Consulting Engineers, Inc.

Reliable = Responsive m Convenient = Innovative



Slope Stability and Settlement Analyses Report (Revised)
Fort Bliss Municipal Solid Waste Landfill « EI Paso County, Texas ."-erracon

December 21, 2011 = Terracon Project No. 65115803

5.0 SLOPE STABILITY AND SETTLEMENT ANALYSES

The settlement and slope stability analyses performed for the proposed closure of the Type
I/Subtitle D Cell for Fort Bliss MSWL site have been based upon geotechnical conditions
encountered in the existing test borings as previously discussed and on information included in
the referenced documentation.

Subsurface conditions on the Type |/Subtitle D landfill cell site were generalized for use in our
settlement analyses as previously discussed. For slope stability analyses, silty sand soils were
considered as the landfill foundation.

5.1 SLOPE STABILITY ANALYSES

5.1.1 Slope Stability Analyses Description

Slope stability analyses have been performed on one selected cross section in order to determine
the global stability factors of safety for the proposed closure configuration of the Type I/Subtitle D
cell for this project.

The selection of the cross section analyzed was based on considering slope heights and slope
inclination for the proposed final landfill grading plan. The referenced documentation indicates
that the groundwater elevation is located 300 feet or more in depth at the site. At this depth,
groundwater will not affect the slope stability and it has not been considered in the analyses.

The selected cross section, Cross Section B, runs from east to west across the landfill cell as
shown on the site plan, Exhibit A-1 in Appendix A. The slope configurations vary along the length
of the cross section. As proposed, the steepest slope cap configuration for the landfill will be
4H:1V (Horizontal:Vertical) with a maximum height above finished grade of approximately 19 feet.
The plans indicate that the steepest bottom liner slope for this section is 3H:1V. We have
assumed in our analyses that no external loads (i.e., structures, traffic, etc.) will be applied to the
cross section after the final grades have been achieved.

Slope-W 2007 program Version 7.17 by Geo-Slope International, Ltd was used to perform our
slope stability analyses. The General Limit Equilibrium (GLE) method developed by Fredlund at
the University of Saskatchewan in the 1970’s (Geo-Slope Manual, 2007) was used in our
analyses. The GLE formulations are based on moment and force equilibrium conditions and
allows for a range of interslice shear-normal force conditions. The GLE method also allows the
analyses of different translational and rotational slip surfaces.

Reliable = Responsive = Convenient = Innovative 5
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Revision 1 U.S. Army Corp of Engineers, Fort Worth District
Facility Surface Water Drainage Report
Ft. Bliss MSWLF Final Closure Design and Permit Modification Application

May-6,2011 December 21, 2011

1.0 INTRODUCTION

The Fort Bliss Municipal Solid Waste Landfill (MSWLF) includes active Subtitle D Type | and
Type IV landfill cells that are currently in use to serve the United States Army Air Defense
Acrtillery Center and Fort Bliss area. Permitted types of solid wastes disposed of at the Fort Bliss
MSWLF are non-hazardous solid waste from military operations, bulky items, grass and tree
trimmings, refuse from litter cans, construction debris, classified waste (dry), dead animals,
Regulated Asbestos Containing Material (RACM), and empty oil cans (1-quart and 5-gallon
sizes). The MSWLF does not receive hazardous waste nor does it recover incoming waste.

The landfill area is comprised of five distinct areas:
e 1970’s-era inactive cells that cover approximately 80-acres that are considered closed.

e An approximately 3-acre Type | cell with final cover in place (non-Subtitle D) that
complies with the 1995 closure plan and TCEQ requirements.

e An approximately 10.5-acre Type | active cell meeting Subtitle D requirements
(Subtitle D Cell).

e An approximately 5-acre Type IV construction and demolition (C&D) debris cell.

e Approximately 7 acres designated for landfill roads, access areas, guard shack/scale
house, etc.

This Facility Surface Water Drainage Report has been completed to meet the requirements of
Title 30 of the Texas Administrative Code Chapter 330.63(c) (30 TAC 8330.63(c)) as part of the
final closure and permit modification application for an alternative cover design and grading
plan. This report was developed from the March 2009 Facility Surface Water Drainage Report
by updating it to reflect the changes resulting from the alternative cover design and grading plan.
This report replaces the March 2009 Facility Surface Water Drainage Report. This report
illustrates that the proposed modification does not adversely alter the existing (permitted)
drainage patterns and that these drainage patterns can be retained for the modification.

This report also serves as the surface water drainage report required by 30 TAC § Subchapter G.
The facility design complies with the requirements of 30 TAC 8§ 330.303 relating to management
of run-on and runoff. The surface water drainage analysis for the Fort Bliss MSWLF is presented
in Section 2. An Erosion and Sediment Control Plan is included in Section 3. Section 4 presents
the maintenance and inspection requirements.

1.1 General Geology and Soils

The Fort Bliss MSWLF is underlain by Hueco Bolson deposits of tertiary age and typically are
composed of unconsolidated to slightly consolidated interbedded sands, clay, silt, gravel, and
caliche. Individual beds are not well defined and range in thickness from a fraction of an inch to
about 100 feet. The general geology and soils details for the MSWLF site are provided in
Attachment 6 of this report.

Zia Engineering & Environmental Consultants, LLC 1 | Page
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1.2 General Climate and Weather

The MSWLEF is located in west Texas where desert conditions exist; therefore, surface water
flow near the MSWLF is limited. Maximum daytime summer temperatures range between 90
and 105 degrees Fahrenheit (°F) and winter temperatures range from 55 to 60°F.
The surrounding area receives less than 10 inches of rain per year and relative humidity is very
low. Depending upon the intensity and duration of each precipitation event, the water delivered
by the occurrence may infiltrate into the soil or become surface runoff. The infiltrated water may
percolate downward to the water table or return to the atmosphere via evapotranspiration.

1.3 Surface Water Bodies

No surface water bodies exist at or near the MSWLF. Given a large rain event, all surface water
runoff may flow downstream to the stormwater retention basin located approximately 2 miles
south of the landfill, north of Fred Wilson Boulevard. This storm water retention basin is located
on the Fort Bliss Military Reservation and is managed by the Fort Bliss Storm Water Pollution
Prevention Team. Structural control measures to reduce sediment are described in the 2665 2011
Storm Water Pollution Prevention Plan (Attachment 5). Further discussion on the surface water
drainage and erosion and sedimentation controls are given in Sections 2 and 3 respectively.

Zia Engineering & Environmental Consultants, LLC 2 | Page
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2.0 FACILITY SURFACE WATER DRAINAGE ANALYSIS

The final grading/drainage plan for the approximately 106 acre landfill was modified to
incorporate the reduced cover design and provide more easily constructible ridges, swales and
slopes than provided in the previous (2008 2009) permit modification. However, the drainage
concept remains consistent with the previously approved site plans and consists of mostly
overland and shallow concentrated flows leading off the landfill side slopes. Swales provide flow
paths for internal watersheds to the perimeter. There are four pairs of drainage swales located
along the edges of the access roads entering the site form the north, east, and west. Surface water
runoff flows off the landfill into existinrg shallow perimeter drainage swales ditches that
discharge to the natural flow patterns of the surrounding area. In general, the perimeter drainage
ditches discharge to the natural surrounding topography flewpatterns-drain-towards-the at the
northwest, southwest and southeast corners of the landfill as shown on Sheet C-3 of Appendix D
(Design Drawings) of the permit modification. These existing off-site discharge locations and
contributing drainage areas will not significantly change as a result of the alternative cover
design and grading plan. Therefore, the surrounding drainage patterns will not be adversely
altered as a result of this alternative cover design and grading plan.

A hydrologic and hydraulic analysis was conducted on the final grading plan, shown on
Sheet C-2 in Appendix D (Design Drawings) of the permit modification. The analysis
incorporates the proposed alternative cover design and grading modifications to estimate the
peak discharge and run-off volumes associated with the 25-year, 24-hour design storm event as
required in 30 TAC 8330.3051. The runoff volumes and peak discharges show that the drainage
is not adversely affected and that the previously designated storm water control features (i.e.
landfill drainage swales down the side slopes) remain adequate.

Appendix D (Design Drawings) of the permit modification application provides the drainage
areas, cross-sectional areas, and swale grades used in the analysis.

Per the TCEQ Guidelines for Preparing a Surface Water Drainage Report for a Municipal Solid
Waste Facility (RG-417), the Rational Method described in Chapter 5, Section 6 of the Texas
Department of Transportation’s Hydraulic Design Manual (TXDOT 2004) was used to calculate
the peak discharge flows. Use of USDA Natural Resources Conservation Service (NRCC)
Technical Release 55 (TR-55) method has been approved by the Texas Commission on
Environmental Quality (TCEQ) Executive Director for the calculation of the runoff volumes.
The values for runoff volume, peak discharge, and flow velocity calculated in this analysis are
used to design the erosion and sediment controls and to confirm that the existing drainage
patterns for the landfill will not be adversely affected because of these modifications.

2.1 Runoff Volume

The volume of runoff from the landfill cover is dependent on the anticipated amount of
precipitation and potential abstractions (principally infiltration) which depend on the soil type,
vegetative cover, and the hydraulic conditions of the soil and proposed cover material.

Zia Engineering & Environmental Consultants, LLC 3 | Page
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The runoff volume from the landfill is calculated in accordance with 30 TAC 8330.63(c)(i1)(C)
and §330.305(a) using the Curve Number (CN) Method, also known as the Soil Conservation
Service (SCS Runoff Curve Number Method) method TR-55:

_(P-0.25Y)

Q= (P+0.85)

Where:Q = runoff (inches over the watershed area)

P = precipitation for the 25-year/24-hour storm event (inches)

S = 1000/CN - 10 = potential maximum retention after runoff begins (inches)

CN = SCS curve number (Table 2-2, Chapter 2, TR-55)
The following assumptions were used to obtain the values above:
P = 3.5 inches (NOAA National Weather Service, Technical Paper 40, 1961)
CN = 82 (weighted average: 95 acres of CN 81 from Table 2.2d, fair herbaceous cover
Hydrologic Soil Type C and 11 acres of CN 85 from Table 2.2a, Gravel access roads Hydrologic
Soil Type B)

Therefore, the total runoff volume for the landfill during a 25-year, 24-hour storm event
is:

S=1000/82-10=2.2
Q=(35-0.2*2.2)°/ (3.5 + 0.8*2.2) = 1.78 inches
Runoff Volume = Q*A = 1.78 inches (106 acres)/12 = 15.7 acre-feet (ac-ft).

A copy of Worksheet 2 from TR-55 is provided as Attachment 1 of this report.

Table 2-1: Summary of Runoff Volumes

Precipitation Runoff Total Runoff Volume
(P) Q) V)
3.5 inches (25-year, 24-hour) 1.78 inches 15.7 ac-ft
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The landfill was divided into 17 separate drainage (watershed) areas based on the final grading
plan as shown on Sheet C-3 of Appendix D (Design Drawings) of the permit modification
application. The following table summarizes the runoff volume for each watershed.

Table 2-2: Runoff Volumes by Watershed

Watershed Area Runoff Volume

No. (acres) (ac-ft)
1 1.8 0.3
2 1.6 0.2
3 4.4 0.6
4 10.6 1.6
5 3.0 0.4
6 7.5 1.1
7 10.1 1.5
8 7.9 1.2
9 5.1 0.8
10 2.1 0.3
11 5.0 0.7
12 45 0.7
13 0.9 0.1
14 4.9 0.7
15 29.7 4.4
16 3.2 0.5
17 3.7 0.6
Total: 105.8 15.7

2.2 Peak Discharges

The peak discharge at any storm water control outlet or overland flow from a watershed area is
dependent on the time of concentration of that watershed area or drainage swale outfall.
The following paragraphs described the rational method and assumptions used to calculate the
peak discharge flows for each of the 17 watershed areas shown on the final grading plan on
Sheet C-3 of Appendix D (Design Drawings) in the permit modification.

2.2.1 Time of Concentration

The time of concentration (T.) is the time required for a drop of water to travel from the most
hydrological remote point in the watershed to the point of collection.

The time of concentration was calculated according to the procedures specified in TR-55 for
each watershed area.
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The steps for determining the time of concentration are summarized below:

1. The landfill was divided into 17 separate watershed areas based on the final grading plan
as shown on Sheet C-3 of Appendix D (Design Drawings) of the permit modification
application.

2. The area of each watershed was determined as summarized in Table 2-2.

3. The sheet flow, shallow concentrated flow, and channel flow lengths and slopes were
determined for each watershed area using Sheet C-3 of Appendix D (Design Drawings)
of the permit modification application.

4. The travel time (T;) for the separate types of flow in each watershed area were calculated
(Worksheet 3, Chapter 3, TR-55) using the following equations and then added together
to compute the total T, for the watershed area:

T. = Sheet Flow T; + Shallow Concentrated Flow T; + Channel Flow T;

a. Sheet flow travel time was calculated with a maximum flow length of 300-feet
using Overton and Meadow’s equation: T; = 0.007 (nL)*® / (P,)*° (S)** (the value
for “bare soil”, 0.011, was used for the roughness coefficient n).

b. Shallow concentrated flow travel time was calculated using the equation T; =
L/3600*V where the average flow velocity (V) was obtained from Figure 3.1 in
Chapter 3 of TR-55 for unpaved surface at the specified watercourse slope.

c. Channel flow travel time was also calculated using T; = L/3600*V where the
average flow velocity was calculated by the Manning’s equation:

V =1.49%(r ?®) (s *) / n. (0.022 was used for Manning’s roughness coefficient for
the grass swale, n). The following iteration was followed to determine the final T

i. Depth of flow, “y”, is assumed.

Ii. Cross-section area, wetted perimeter, and hydraulic radius are
calculated.

iii. Ty is determined and the peak discharge is computed with TR-55.

iv. The peak discharge is used in the Manning’s equation to determine the
depth of flow, “y”.

v. The computed depth of flow is compared with the assumed value.
The assumed value is adjusted and the calculation reiterated until the
calculated and assumed values are close in value.
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2.2.2 Rational Method

The procedure for calculating the Rational Method described in Chapter 5, Section 6 of the
Texas Department of Transportation’s Hydraulic Design Manual (TxDOT 2004) was used to
calculate the maximum rate of runoff. The Rational Method estimates the peak rate of runoff at
any location in a watershed as a function of the drainage area, runoff coefficient, and mean
rainfall intensity of duration equal to the time of concentration. The rational formula is
expressed as:

Q=CCHA
Q = Maximum rate of runoff (cfs)
C = runoff coefficient (0.38 based on poor vegetative cover and relatively flat land)
Ct = Runoff Coefficient Adjustments (1.1 for the 25 year storm)

I = average rainfall intensity (in/hr) for the 25-year/24 hr and the time of concentration
for each area as described in Section 2.2.1 above.

A = drainage area (acres)

Because most of the watersheds are small and had times of concentration less than 10.25 minutes
(minimum time of concentration of 10 minutes recommended by 2004 TxDOT Hydraulic
Manual), the rainfall intensity for the 25-year storm for most watersheds was 4.4 inches/hour.
Watershed No. 11 has a time of concentration of 12.60 minutes and resulted in a rainfall
intensity of 4.0 inches/hour. Watershed No. 15 has a time of concentration of 18.45 minutes and
resulted in a rainfall intensity of 3.4 inches/hour. The runoff coefficient was calculated as a
factor of the relief, soil infiltration characteristics, vegetative cover, and surface type in
accordance with the Hydraulic Design Manual (TXxDOT 2004). A runoff coefficient factor of 1.1
was used to adjust the runoff coefficient since these calculations are for the 25-year storm event.
A sample calculation and the results of the peak discharge calculations for the 17 watersheds are
provided in Attachment 1 and Table 2-3, respectively.

Table 2-3: Peak Discharges

Time of Peak
WatNe;shed (:::rrzas) Concentration Discharge

: (hours) (cfs)
1 1.8 0.14 3.3
2 1.6 0.10 3.0
3 4.4 0.10 8.0
4 10.6 0.17 19.4
5 3.0 0.17 9.9
6 7.5 0.16 13.7
7 10.1 0.12 18.5
8 7.9 0.14 14.5
9 5.1 0.17 9.3
10 2.1 0.09 3.9

Zia Engineering & Environmental Consultants, LLC
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Time of Peak
Watlilz(r)shed (?cﬁi) Concentration Discharge
' (hours) (cfs)
11 5.0 0.21 8.3
12 4.5 0.09 8.3
13 0.9 0.10 1.7
14 4.9 0.10 8.9
15 29.7 0.31 42.2
16 3.2 0.17 5.9
17 3.7 0.13 6.9

2.3 Peak Runoff Velocities Calculations

The general surface hydrology and stormwater runoff for the final cover grades are shown on
Sheet C-3 in Appendix D (Design Drawings) of the permit modification. Stormwater from
watersheds 1 through 4, 9, and 13 through 16 drain straight to the existing perimeter drainage
swales ditches, where as watersheds 5 though 8, 10 through 12, and 17 drain to erosion control
lined swales and then out to the existing perimeter drainage swales ditches. The existing site
perimeter drainage swales ditches discharge to the natural surrounding flow patterns and
generally flow towards the northwest, southeast and southwest corners of the landfill.

The flow velocities and the flow depths for the eight landfill drainage swales and six perimeter
drainage ditches are summarized below in Table 2-4. The typical swale is V-shaped, 1 to 1.5 feet
deep with 10 (H): 1 (V) side slopes on side adjacent to access road and 4 (H): 1 (V) side slopes
on opposite side. The typical drainage ditch is trapezoidal, 1 to 1.5 feet deep, 10 to 30 foot wide
bottom with 4 (H): 1 (V) side slopes. Details of each type of drainage conveyance structure are
shown on Sheet C-4 in Appendix D (Design Drawings) of the permit modification were used for
the hydraulic analysis of the landfill drainage swales. A sample calculation of the methodology
used for determining the velocities and flow depths is provided in Attachment 1. As
demonstrated in Table 2-4 flow depths of each swale are less than 1 foot, therefore all swales
provide sufficient capacity to convey peak flow from the 25-year, 24-hour storm event.

Table 2-4: Velocities and Depths of Flow in Swales and Ditches

Watershed Associated Peak Discharge Flow Depth Velocity
with Swale or Ditch (cfs) (ft) (ft/s)
5 5.5 0.6 2.1
6 13.7 0.9 2.6
7 18.5 0.8 3.9
8 14.5 0.8 3.5
10 3.9 0.5 2.6
11 8.3 0.7 2.6
12 8.3 0.6 3.6

Zia Engineering & Environmental Consultants, LLC
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Watershed Associated Peak Discharge Flow Depth Velocity
with Swale or Ditch (cfs) (ft) (ft/s)
17 6.9 0.5 3.3
Pe(rémset‘;r 'g')‘f[th 44.0 0.9 2.8
23780617y | T4 08 28
Perim(eltSe)r*South 422 0.9 57
Perimete(rléslgnfth West 8.9 0.4 18
E’f’“lrg’etlelr’vl‘gs,f 333 0.9 27
Perime(tle,rSITIg;ih West 995 0.7 24

* Watersheds draining to the perimeter ditch

2.4 Summary of Drainage Analysis

The 2009 permit modification grading plan was designed to convey drainage from
approximately two-thirds of the area to the southeast corner of the site with the drainage from the
other one-third of the area evenly divided between the northwest and southwest corners. The
proposed alternative cover and grading plan was designed to maintain these drainage areas.

Table 2-5 summarizes the resultsfrom-thepre-developed{permitted facility conditions per the

approved 1995 Closure—Plan} 2009 permit modification and pest-developed the proposed
conditions {final-clesure with the alternative cover design and grading plan}, to demonstrate that

the proposed modification does not adversely affect the surrounding drainage patterns. The
comparison helps-te illustrates that the range-of peak discharges, and-flow-characteristics runoff
volumes, average flow depths, and average flow velocities discharging off-site ef-the—site
drainage-have will not been be significantly altered because of the proposed modification. The
landfill surface area was not increased and the off-site drainage patterns discharge locations were
not altered significantly so as to change the previously permitted drainage conditions of the site.
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Table 2-5:
Comparison of Peak Discharges, Volumes, Flow Depths and Flow Velocities at Off-Site
Dischar

e Locations

U.S. Army Corp of Engineers, Fort Worth District

Facility Surface Water Drainage Report
Ft. Bliss MSWLF Final Closure Design and Permit Modification Application
May-6;2011 December 21, 2011

souheast | 1261 | 1166 | 102 | 105 | 10 09 28 28
Corner

Southwest 323 325 26 26 0.8 0.7 2.2 2.2
Corner

Northwest 34.2 32.2 29 26 0.7 0.7 25 2.4
Corner
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3.0 EROSION AND SEDIMENT CONTROL PLAN

This plan describes the design and operation considerations for erosion and sediment control
measures specified and best management practices (BMPs) of the landfill facility in order to
minimize erosion and provide effective erosional stability to top dome surfaces and external
embankment side slopes during all phases of landfill operations in accordance with 30 TAC
§330.305(d).

The plan layouts the erosion and sediment control measures for the three conditions of the
Fort Bliss MSWLF: the active Subtitle D disposal areas, intermediate cover areas, and final
cover areas. The installation of the proposed erosion and sediment control measures will be on
going and include both temporary and permanent controls throughout the remaining duration of
the landfill operation until closure is completed when all permanent controls are finally installed.

Landfill cover phases are defined as daily cover, intermediate cover, and final cover.
The topography of the landfill changes over time as the landfill is operating and reaching closure
grades. In order to comply with 30 TAC 8330.305(d), top dome surfaces and external
embankment side slopes are defined as areas of above graded slopes that drain to the existing
perimeter drainage swale, areas that have received intermediate or final cover, and areas that
have received their permitted elevation and will remain inactive for longer than 180 days.
Slopes that drain to cells where waste is being placed are not considered external embankment
side slopes.

Based on the above definitions, all areas of the Fort Bliss MSWLF will require erosion and

sediment controls per 30 TAC 8330.305(d) with-the-exception-of-active-internal-slopes-within
Subtitle-D-cel-where-waste-and-datly-coverare-being-placed. In addition, active internal slopes

within the Subtitle D cell where waste and daily cover are being placed will require run-on and
run-off controls per 30 TAC §330.305(b) and (e).

3.1 General Erosion and Soil Loss Assessment

Areas of the site most prone to erosion and soil loss are areas of soil disturbance for the landfill
operations, areas with steep slopes for intermediate and final covers, and intermediate or
permanent drainage swales that control stormwater discharges leaving the site. Therefore, the
erosion and sediment control plan focuses on these sensitive areas and incorporates structural
and non-structural controls to guard again against soil loss from site.

During a rain event, stormwater falls on the top dome and embankment side slopes of the landfill
where erosion is more susceptible. In areas of steeper slopes and embankment side slopes,
structural BMPs such as temporary soil berms and swales are proposed to control the runoff and
minimize erosion. The following sections, accompanied by the Permit Modification Drawings in
Appendix D (Design Drawings) describe the design for structural erosion control measures
proposed to avoid erosion and off-site discharge of sediments during the phases of landfill
operation through final closure. Maintenance and inspections are addressed in Section 3.4 of this
report.
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3.2 Interim Construction Stages

This sub-section describes temporary and intermediate erosion control measures that will be used
during the landfill interim construction stages to minimize erosion of top dome surfaces and
external embankment side slopes as required by 30 TAC §330.305(e)(2). The erosion control
measures were selected and designed based on velocity and soil erosion analyses. The temporary
erosion control measures shall remain in place until the final cover installation is completed and
all permanent erosion control measures have been installed.

3.2.1. Description of Phase Development

Interim construction phases include filling of waste and daily cover grading in Subtitle D and
placement of intermediate soil cover in Subtitled D. Sections 21 and 22 of the Fort Bliss Solid
Waste Landfill Site Operating Plan (March 2008) describes measures to be implemented to
comply with 30 TAC §330.305(b) and (e). Contaminated storm water as defined by 30 TAC
8330.3(36) shall be managed in accordance with Section 23 of the Site Operating Plan. The
phased development for landfill cell construction and solid waste placement will be followed as
specified in the typical fill operation cross section detail on Sheet C-4 in Appendix D
(Design Drawings) of the permit modification. This sequencing will ensure adequate slope
stability and limited erosion and soil loss during cell construction and installation of the
intermediate and final cover systems.

During filling operations through installation of the final cover, the top dome of the daily and
intermediate cover for Subtitle D shall be sloped at 2.0% and the external embankment side
slopes will be 4(H):1(V) as shown on Sheet C-4 in Appendix D (Design Drawings). Stormwater
shall be controlled with temporary soil berms, and drainage swales to avoid erosion of the
embankment side slopes and maintain flow velocities at or below the permissible non-erodible
velocity.

The temporary soil berms will be used near the crest of the external embankment side slope to
divert runoff to the swales, located 1 on the nertheastern north and seuthwestern south eerners
sides of Subtitle D cell, as shown on Sheet C-5 in Appendix D (Design Drawings). The typical
temporary soil berm design will be 2-foot high as measured from the invert of the channel to the
top of berm, with the invert sloped at 0.5% minimum and 10% maximum in the direction of flow
towards the drainage swales. The slopes of the soil berms will be stabilized with mulch or equal.
(see Section 3.2.3 below)

Two swales will run along the existing Subtitle D cell access roads and will be constructed at the
termination of the temporary soil berms as shown on Sheet C-4. The recommended minimum
dimensions of the discharge swales are V-shaped, 1 to 1.5 feet deep with 10 (H): 1 (V) side
slopes on side adjacent to access road and 4 (H): 1 (V) side slopes on opposite side. Stabilization
of the swales shall be established using either Reno®Mattress, Armoflex®, riprap or equal.

The drainage swales will convey runoff off-site to the existing perimeter drainage ditches and

out to the surrounding topography (not shown in the Appendix D drawings) at existing discharge
points. Slopes of the topography surrounding the site are shallow with numerous low lying areas
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and small dunes topped with vegetation common to the semi-arid southwest. Surrounding
topography generally slopes from northeast to southwest. Hydraulic analysis of the drainage
swales is included in Attachment 1.

3.2.2. Erosion and Sediment Controls Design

The erosion and sedimentation controls described above where designed based on the following
criteria outlined in 30 TAC 8330.305(d), to ensure the stability of top dome surface and external
embankment side slopes:

e The estimated peak runoff velocity should be less than the permissible non-erodible
velocities under similar conditions. Typical permissible non-erodible flow velocities
assumed for the design are:

o Silty-sandy loam 3 ft/sec,
0 Coarse Gravels is 5 ft/sec,
o 0.5 ft thick Reno®Mattress or Armoflex® 8 ft/sec

e The potential soil erosion loss should not exceed the permissible soil loss for
comparable soil slope lengths and soil-cover conditions. The soil erosion loss of
50 tons/acre/year is selected as the permissible soil erosion loss for interim erosion
and sediment controls.

Peak Runoff Velocities Calculations

To calculate the flow velocity being conveyed along the temporary soil berm and out the
drainage swale as described above and shown on Sheet C-4 in Appendix D (Design Drawings),
the interim peak discharge from watershed 7A, as shown on Sheet C-5, was calculated and is
presented in Attachment 2. The worst case slope for a berm constructed on the top dome surface
is a maximum anticipated slope of 0.5% on the daily and/or intermediate cover, resulting in a
flow velocity along the temporary soil berm is of approximately 1.4 ft/sec. on-the-tep-dome-and
The worst case slope for a berm constructed along the external embankment is the maximum
allowable berm slope of 10%, resulting in a flow velocity threugh along the temporary soil berm
along-the—embankment-slope—is of approximately 6.9 ft/sec. Thereafter, the flow is conveyed
through the permanent discharge swale is at its proposed slope of 1%, resulting in a flow
velocity of approximately 3.9 ft/sec as calculated in section 3 and presented in Table 2-4 and
Attachment 1.

Drainage and conveyance channels were designed and sized to withstand erosive forces of water
and not to exceed the permissible non-erodible velocities presented in section 3.2.2 and
summarized in Table 3-1.

Zia Engineering & Environmental Consultants, LLC 13 | Page



Revision 1 U.S. Army Corp of Engineers, Fort Worth District
Facility Surface Water Drainage Report
Ft. Bliss MSWLF Final Closure Design and Permit Modification Application

May-6,2011 December 21, 2011

Table 3-1:
Comparison of Calculated Flow Velocities and Permissible Non-Erodible Velocities

Permissible Non-Erodible
T Velocit :
ype elocity Velocity
Temp. Soil Berm - Top 1.4 ft/sec 3 ft/sec (silty-loam)
Dome
Temp. Soil Berm - off
Subtitle D Embankment 6.9 ft/sec 8 ft/s (Reno®Mattress)
Drainage Swale off 3.9 ft/sec 5 ft/sec (gravel lined swale)
Landfill | 9

To further reduce flow velocities and allow sediments and other pollutants to settle, organic
check dams will be installed at the discharge points from the drainage swales adjacent to
Subtitle D as shown on Sheet C-5 in Appendix D (Design Drawings).

The hydraulic calculation supporting this design of the temporary soil berm and discharge swale
is included in Attachment 2. The hydraulic calculation supporting the design of the permanent
drainage swale is included in Attachment 1.

Soil Loss Calculations

Soil erosion loss was estimated utilizing the Revised Universal Soil Loss Equation Version 2
(RUSLE?2). RUSLEZ2 uses factors that represent the effects of climate (erosivity, precipitation,
and temperature), soil erodibility, topography, cover management, and support practices to
compute soil loss and erosion.

RUSLE? is a mathematical model that uses a system of equations implemented in a computer
program to estimate erosion rates. The other major component of RUSLE? is a database containing
an extensive array of site/county specific values (precipitation, R, EL, etc.) that are used by the
RUSLE?2 user to describe a site-specific condition so RUSLE2 can compute erosion values that
directly reflect conditions at a particular site. The RUSLE2 computer program and its extensive
database information were developed by the USDA-Agricultural Research Service (ARS), USDA-
Natural Resources Conservation Service (NRCS) and the University of Tennessee. The horizontal
length of 1,000 feet at an average slope of 2.7% was calculated using the following flow segments
from Sheet C-5: 250 feet at 0.5% (top dome); 205 feet at 10% (embankment); and 545 feet at 1%
(swale).

Results show soil losses of 5.0 tons/acre/year. With the organic check dam installed at the
discharge point of the drainage swale as a best management practice (BMP) for pollution
prevention, the soil losses would be reduced to 2.4 tons/acre/year. The soil loss analyses
demonstrate that proposed erosion and sedimentation controls can achieve effective erosional
stability. Soil loss calculations are included in Attachment 2.
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3.2.3 Soil Surface Stabilization - Interim Measures

The selected BMPs to be implemented during landfill operations, for soil stabilization and
stormwater control, are ones that are proven and commonly used as described below.

Temporary stabilization of intermediate cover on top dome and external slopes will be completed
within 180 days after installation and maintained until the final cover is placed and permanent
stabilization controls implemented. Types of soil surface stabilization BMPs that will be
implemented at the site are listed below:

The specific cover practices that will be implemented prior to installation of final closure:

e Mulch - Mulching is the application of a layer of organic, biodegradable material
which is spread over areas where vegetation is not yet established. Types of mulch
include compost, straw, wood chips, or manufactured products. Mulch application
can be in dry or hydraulic forms. When applied dry, the thickness of the mulch will
vary depending on the type of mulch applied. Primary-grind mulch (e.g. wood shreds
that form a mass of intermixed fragments), which will be used primarily for erosion
control, will be applied using spreading equipment, such as a bulldozer, at a
minimum thickness of 2-inches. Compost material, which will consist of more finely
ground mulch, will be applied using mechanical spreaders or sprayers. A tackifier or
binder can be used to increase the strength and durability of the mulch.
Hydraulic mulch applications consist of the use of hydromulch, bonded fiber matrix,
Flexible Growth Medium (FGM), Flexterra®, as well as other commercially
available products. Hydraulic mulch typically includes a tackifier or binder. Seeds
can be applied to the soil first or mixed into the hydraulic mulch.

The application method and application rate of hydraulic mulch will be based on
manufacturers’ recommendations to ensure a uniform and complete coverage.
A specification of the Flexterra® product and Ecoblanket is included in
Attachment 4. Any mulch (dry or hydraulic) that is used shall be evaluated by site
personnel to ensure it remains in place on the slopes during rain events or windy
conditions.

For erosion control in drainage swales as shown on Sheet C-5 in Appendix D
(Design Drawings), rolled-erosion control products (RECPs) can be used and are specified
herein. The standard specification for rolled erosion control products published by the Erosion
Control Technology Council is provided in Attachment 4.

For pollution prevention, organic/biodegradable check dams (organic check dam) are specified.
These types of silt control structures are alternatives of traditional silt fences and straw bales.
Organic check dams may be Organic Filter Tube Check Dams or Organic Filter Berm Check
Dams. A typical biodegradable tube consists of mulch contained in a synthetic mesh sock or
tube. The tubes are installed on the slope with stake anchors. Organic berms are typically
constructed of compost/mulch. A specification for the organic check dam, published by the
TCEQ), is included in Attachment 4.
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For on-site stockpiles, some combination of silt fences, rock berms or soil berms will be required
around the stockpiles to prevent the discharge of sediment-laden runoff from the stockpile
area(s) unless vegetation is used to stabilize the stockpiles.

3.3 Final Cover Stage

Permanent erosion and sediment controls measures will be installed during the final cover phase,
detailed on Sheet C-5 in Appendix D (Design Drawings) of the permit modification.
These permanent erosion and sedimentation control measures include an erosion control layer
(e.g topsoil and 1”-4” cobbles and drainage. Details of the measures are shown on Sheet C-5 in
Appendix D (Design Drawings).

3.3.1 Erosion and Sedimentation Controls Design

The permanent erosion and sediment control measures were designed based on the peak flow
velocities presented in Table 2-4 and soil loss analysis discussed below for the final cover
design.

Peak Runoff Velocities Calculations

The flow velocity through the drainage swales where calculated in Section 2.3 and presented in
Table 2-4. The drainage swales will have erosion control lining as specified on the drawings and
therefore was compared to the permissible non-erodible velocity of 5 ft/sec. All the velocities
presented in Table 2-4 compared to the permissible erodible velocities presented in Table 3-1
illustrate that the drainage and conveyance channels were designed and sized to withstand
erosive forces of water and not to exceed the permissible non-erodible velocity of 3 ft/sec in the
drainage ditch and 5 ft/sec in the drainage swales.

Soil Loss Calculations

RUSLEZ2 is a mathematical model was exercised to compute the soil loss analysis for the final
cover surfaces. The Subtitle D area final cover slopes were analyzed: 250 feet at 2% (top dome);
95 feet at 25% (embankment); and 655 feet at 1% (swale). The input data for management
operations have been changed: riprap fill on the top surfaces of Subtitle D area added, etc. The
results show soil losses of 4.9 tons/acre/year and reduction to 2.2, because of erosion control
measures for Subtitle D cell. The soil loss analysis demonstrates that the landfill surfaces with
proposed erosion and sedimentation controls can achieve recommended soil loss rate.
(According to Guidance for Addressing Erosional Stability During all Phases of Landfill
Operation, 30 TAC 8330.63(c), 8330.305(c), (d) and (e), 02/14/07, the soil erosion loss of 50
tons/acre/year is a permissible soil erosion loss rate and 2 to 3 tons/acre/year is a recommended
rate for final cover phase).

Erosion calculations report is included in Attachment 3.
Based on velocity and soil erosion analyses, selections of BMPs are identified and general

installation guidance is provided on Sheet C-3 and C-5 in Appendix D (Design Drawings) of the
permit modification.
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3.3.2 Soil Surface Stabilization - Permanent Measures

The selected BMPs that will be implemented for final cover and post closure landfill operations,
to meet the soil stabilization and stormwater control requirements, are ones that are proven and
commonly used as described below.

Vegetation - Vegetative cover reduces erosion potential by shielding the soil surface from
the direct erosive impact of raindrops, improving the soil's water storage porosity and
capacity, so more water can infiltrate, slowing the runoff and allowing the sediment to
drop out, and physically holding the soil in place with plant roots. Vegetative cover will
consist of a balanced mixture of native herbaceous and vascular plants. Dr. Rafael Corral
of the Fort Bliss Environmental Division and Leah Markiewitz with Zia provided an
optimum vegetative design to utilize indigenous species of the area such as alkali sacaton
and sand dropseed. This type of vegetation more suitable for the area and was selected in
accordance with guidelines published by the state and other similar sources. The standard
seeding specification published by the Texas Department of Transportation (TxDOT) is
provided in Attachment 4.

Erosion control protection such as rip rap or geosynthetic erosion control material will be
installed in the swales as determined by Fort Bliss at the time of closure.
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4.0 MAINTENANCE AND INSPECTIONS

In addition to the design and operational considerations as previously described in the Erosion
and Sedimentation Control Plan, inspection and maintenance of the stormwater management
system and erosion control measures are necessary to maintain the required effectiveness of the
system components. The inspection, maintenance, and repair guidelines discussed in the
following sections will be implemented into the employee training program as outlined in
Site Operating Plan and Stormwater Pollution Prevention Plan 20605 2011.

4.1 Stormwater Management System

The facility will be monitored to ensure the integrity and adequate operation of the stormwater
collection and conveyance structures. On a weekly basis, and following major storm events, all
temporary and permanent drainage facilities will be inspected. In the event of a washout or
failure, the drainage system will be restored and repaired pursuant to 30 TAC §330.305(e) (1).
Plans and actions will be developed to address and remediate the problem, to ensure protection
to ground and surface waters.

Erosion of intermediate and final cover will be repaired pursuant to 30 TAC 8§330.165(Qg).
Sediment and debris will be removed from ditches as needed to maintain the effectiveness of the
stormwater management system. Minor maintenance requirements, such as the removal of
excessive sediment and vegetation, will be undertaken as required.

In accordance with 30 TAC 8330.305(g), Stormwater Pollution Prevention Plan 2605 2011,
describes inspections, maintenance, and record keeping frequencies and techniques for the
phased development of the landfill. The plan discusses how the owner or operator will 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 pursuant to §330.207 of this title (relating to
Contaminated Water Management); and how storage areas for this contaminated water will be
designed with regard to size, locations, and methods.

A Storm Water Pollution Prevention Plan was prepared for the site in 2605 2011. The plan
satisfies the control of erosion and sedimentation using interim controls for the phased
development of the landfill as required by 30 TAC 8330.63(c) (1) and §330.305(c), (d), and (e)
until the landfill is closed per the regulations.

4.2 Landfill Cover Materials

Landfill cover soils are inspected on a regular basis. Daily cover soils are inspected and applied
as part of the Site Operating Plan requirements. In addition, pursuant to the facility's SWPPP,
during the active life of the site, daily, intermediate and final cover will be inspected weekly and
after a significant rainfall event for areas of erosion, exposed waste, or other damage. During the
post-closure maintenance period of the site, the final cover will be inspected quarterly.
The inspections will include any temporary or permanent erosion measures that are in place at
the time of the inspection.
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Reports of these inspections will be documented in the Cover Application Log and will be
maintained as part of the site operating record, in accordance with the Site Operating Plan.
Damage to the cover system noted during these inspections will be repaired, as set forth below,
and documented in the Cover Application Log. Any runoff from damaged or eroded areas that
has met waste will be handled as contaminated water in accordance with site operating plan until
the repairs are completed.

In accordance with 30 TAC 8330.165(g), erosion gullies or washed-out areas deep enough to
jeopardize the intermediate or final cover must be repaired within five days of detection.
An eroded area is considered deep enough to jeopardize the intermediate or final cover if it
exceeds four inches in depth as measured from the vertical plane from the erosion feature and the
90-degree intersection of this plane with the horizontal slope face or surface. Damage to any
temporary or permanent erosion measures that are noted during the inspections, will be repaired
or replaced within 14 days of detection. The repair schedule as outlined for the cover or the
erosion measures may be extended due to inclement weather conditions or the severity of the
condition requiring an extended repair schedule.
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5.0 ATTACHMENTS

ATTACHMENT 1 - Peak Discharge Flow Sample Calculations Using Rational Method and
Drainage Swale Design

ATTACHMENT 2 - Intermediate Erosion and Soil Control Design Calculations (Peak Runoff
Velocity, Channel Design, and Soil Loss)

ATTACHMENT 3 - Final Erosion and Soil Control Design Calculations (Soil Loss)

ATTACHMENT 4 - Erosion and Soil Control Measures Specifications Information

ATTACHMENT 5 - 2005 2011 Stormwater Pollution Prevention Plan (For Reference Only.
Prepared by ot c Conder Lo ool Decves o ape Dreooni o Modle nos
Fort Bliss Directorate of Public Works, Environmental Division, Storm Water
Compliance)

ATTACHMENT 6 — Geohydrologic Site Characterization of the Municipal Solid Waste Landfill

Facility, U.S. Army Air Defense Artillery Center and Fort Bliss, El Paso
County, Texas
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Perimeter Ditch Hydraulic Analysis

25-Year Storm Event

Ditch Contributing Slope Manning Side Slope| Side Slope I?\»/Voit% Depth | Area P\é\:i%t:ger Hydraulic Ve%c?-it Elow
Watersheds (ft/ft) [Roughness,n| 1(z1:1) 2 (z2:1) T M | (ft2) T Radius (ft) A(ft/s) (cfs)

North 2,3,7,8 0.0025 0.022 4 4 14.00 | 0.90 |15.87 21.43 0.74 2.77 44.00
East 2,3,7,8,9,12,16,17| 0.0025 0.022 4 4 30.00 | 0.81 |26.97 36.69 0.74 2.76 74.40
South 15 0.0025 0.022 4 4 14.00 | 0.88 |15.43 21.26 0.73 2.73 42.20
South West 14 0.0025 0.022 4 4 10.00 | 0.43 | 5.07 13.56 0.37 1.76 8.90
West 4,10,11,13 0.0025 0.022 4 4 10.00 | 0.91 |12.38 17.49 0.71 2.69 33.30
North West 1,56 0.0025 0.022 4 4 10.00 | 0.73 | 9.45 16.03 0.59 2.38 22.50
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ATTACHMENT 5
2005 2011 Stormwater Pollution

Prevention Plan
(For Reference Only. Prepared by U-S-Army-Centerfor

Health-Promotion-and-Preventive Medicine:

Fort Bliss Directorate of Public Works,
Environmental Division, Storm Water

Compliance)
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INTRODUCTION

The purpose of report is to present the approach and methodologies used during the design of the
proposed evapotranspiration (ET) final cover system for the Fort Bliss Municipal Solid Waste
Landfill (MSWLF). The MSWLF consists of the following distinct areas:

e An active +0-6 10.5-acre Type Subtitle D Cell

e A closed 3-acre Type 1 Non-Subtitle D cell (TCEQ closure approval received
February 24, 1999)

e An active 5-acre Type IV C&D cell

e Approximately 83 80 acres of previously filled and closed areas

e Approximately 7 acres designated for landfill roads, access areas, and guard shack / scale
house, etc.

Based on capacity estimations performed by Zia Engineering and Environmental Consultants
(Zia) and current disposal rates provided by the Fort Bliss Environmental Division, the
Subtitle D cell is expected to reach its capacity in the second quarter of FY 2012. At that time,
the Subtitle D cell will be closed, followed shortly thereafter by the Type IV C&D cell.
The permitted closure design for the Subtitle D Cell, the C&D Cell, and the previously filled and
closed areas includes an 18 inch thick prescriptive layer with low permeability soil (i.e. clay) that
is not readily available in the area and would need to be imported at a considerable expense.

The purpose of the proposed ET final cover system is to create a more cost-effective and
sustainable landfill cover alternative that is equally protective of human health and the
environment as the prescriptive closure design. The proposed ET cover system will utilize
readily available fill material located on-site to create a layered soil cover designed to optimize
water storage and evapotranspiration. This report discusses the feasibility and preliminary design
requirements of an ET cover system at Fort Bliss and presents a demonstration of its
performance.

The proposed ET cover system was designed in accordance with the draft Texas Commission on
Environmental Quality (TCEQ) document Guidance for Requesting a Water Balance
Alternative Final Cover for a Municipal Solid Waste Landfill (guidance document), revised
November 17, 2010.

FEASIBILITY

According to the United States Environmental Protection Agency Fact Sheet on
Evapotranspiration Cover Systems for Waste Containment, evapotranspiration cover systems are
increasingly being considered for use at waste disposal sites in arid regions when equivalent
performance to conventional final cover systems can be demonstrated. The TCEQ Municipal
Solid Waste (MSW) Permitting Program uses a 25-inch average annual precipitation line as
defined by 30 TAC §330.5(b)(1)(D) to delineate areas of the State defined as arid. El Paso lies
to the west of the 25-inch average annual precipitation line and therefore has been deemed arid
for considering alternative landfill designs. Additionally, over 60% of the precipitation in the
El Paso region is received during the growing season, between March and August.
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Numerous species of indigenous herbaceous and vascular vegetation inhabit the native soils at
Fort Bliss. As such, the utilization of local soils stockpiled on-site and native plant species bodes
well for the successful performance of an ET cap. Additionally, a balanced seed design of both
herbaceous and vascular native plants has been chosen in an effort to promote and sustain
evapotranspiration throughout the year.

During preliminary research, Malcolm Pirnie (MP) found that the Interstate Technology and
Regulatory Council (ITRC) document titled Technical and Regulatory Guidance for Design,
Installation, and Monitoring of Alternative Final Landfill Covers (December 2003) states that a
range of 75%-85% compaction is best for ET cover systems. Hydraulic laboratory testing of the
native material stockpiled on-site at 75% and 80% compaction was performed in December of
2008 by AMEC and indicates adequate water retention and saturated hydraulic conductivity
parameters for use in an ET cover system, with a plant-available water content (difference
between water content at field capacity and at wilting point) of 0.3. Additionally, a substantial
portion of the landfill area currently contains in excess of 1.5-feet of interim cover material that
will be incorporated into the ET cover system as supplemental intermediate cover material.

DESCRIPTION OF PROPOSED DESIGN

The proposed ET cover system, shown in Figure 2, will consist of a 3.5-foot layered soil cap and
include the following components (from top of cover to top of waste):

e 12-inch thick Vegetative Surface Layer, consisting of stock-piled Silty Sand (SM)
material compacted to 75% of the Modified Proctor maximum dry density and seeded.
The Vegetative Surface Layer will serve as a medium for seed germination and plant
growth as well as provide protection against erosion and desiccation.

e 12-inch thick Storage Layer, consisting of stock-piled SM material also compacted to
75% of the Modified Proctor maximum dry density (ASTM D 1557). The Storage Layer
will provide approximately 11.3 cm of storage volume during wet weather periods to
promote deep root growth while limiting infiltration to the underlying Capillary Break
and Intermediate Cover materials.

e 6-inch thick Capillary Break Layer, consisting of well-graded, fine to coarse grained
sand. Installation of the Capillary Break Layer will allow the fine-textured soil of the
Storage Layer to store more water than a comparable layer without the capillary break
due to the difference in the hydraulic conductivities of the two layers. The additional
water stored within the Storage Layer will help promote the establishment and
development of the surface vegetation. The increased vegetative cover will contribute to
greater ET and reduce surface erosion from both wind and rain.

e 12-inch thick Intermediate Cover Layer, consisting of existing cover material and/or
additional stock-piled SM material compacted to approximately 75% of the Modified
Proctor maximum dry density (ASTM D 1557). The Intermediate Cover Layer will
provide approximately 11.3 cm of additional water retention storage volume.
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COMPUTER MODELING

The performance of the proposed ET cover system was predicatively modeled using UNSAT-H
version 3.01 software, which is managed by the Hydrology Group at the Pacific Northwest
National Laboratory. UNSAT-H is a one-dimensional model that simulates soil water
infiltration, redistribution, evaporation, plant transpiration, and deep drainage. UNSAT-H is
commonly used to evaluate and optimize performance of barrier designs. The following sections
summarize input parameters, the source of those parameters, and major assumptions made in
modeling the proposed ET cover system.

Options, Constants, and Limits

The input parameters noted below define the modeling period, the components of groundwater
flow to be modeled, and the solution methods.

e [PLANT: The plant option was selected to include plants, as transpiration will be a
critical component of the performance of the proposed ET cap system.

e NGRAV: The model was given a vertical orientation to model vertical infiltration
through the proposed ET cap system

e IFDEND, IDTBEG, and IDTEND: The ending day of the simulation and the number of
days that weather data was provided annually was set at 365.

e IYS and NYEARS: The model was set to run for a 30-year period. The first year of the
simulation was set as 1981.

e ISTEAD: The model was set to solve in transient mode, utilizing variable historical
weather data.

e NPRINT: The level of output was set for end of day and end of simulation summaries.

e ISMETH: The Crank-Nicholson solution method was specified based on guidance from
the Pacific Northwest National Laboratory.

e KOPT: Soil hydraulic properties were defined by the van Genuchten parameters.

e KEST: The arithmetic mean was selected to calculate liquid conductivity at the midpoint
between nodes.

e ITOPBC and LOWER: A flux surface boundary and unit gradient lower boundary
condition was specified.

e IEVOPT and NFHOUR: The evaporation option was selected as evaporation will be a
critical component of the performance of the proposed ET cap system. The option to
generate hourly factors from a sine wave function for distribution of daily potential
evapotranspiration was selected to calculate the surface boundary condition.

e HIRRI and HDRY: Minimum and maximum heads to which the soil can wet up and dry
out were defined as 1 and 1 x 10° cm, respectively.

e RHA, IETOPT, ICLOUD, and IRAIN: Daily meteorological data from the National
Oceanic and Atmospheric Administration (NOAA) was provided for the model.
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Daily solar radiation values were synthetically generated using the Hydrologic Evaluation
of Landfill Performance (HELP) model. Average relative humidity was also obtained
from the HELP model for the El Paso, Texas region.

e JHYS and IHEAT: Hysteresis and heat flow were not simulated.

e IVAPOR: The option to model vapor flow was selected. Fayer and Gee (2004) have
documented that vapor flow is a necessary process to be included in simulations of
drainage in sandy soil in arid and semiarid climates.

e MATN: Four soil layers were modeled, as previously described in the Description of
Proposed Design section.

Soil Property Information

Composite soil samples were collected in December of 2008 by AMEC from the stockpiled
material on-site for hydraulic laboratory testing by TRI Environmental Inc. in order to evaluate
its water retention and saturated hydraulic conductivity parameters. The ITRC states that a range
of 75%-85% compaction is best for ET cover systems. As such, the soil was prepared at 75% of
the Modified Proctor (MP) maximum dry density (ASTM D 1557) for laboratory testing.
The 75% compaction material was specified for the surficial Vegetative Surface Layer to
promote vegetative growth, for the Storage Layer to increase water retention capacity, and the
Intermediate Cover Layer to conservatively estimate the existing conditions of the interim cover
material. Compaction requirements were based on the Modified Proctor maximum dry density to
more accurately simulate compaction of the landfill area by modern construction equipment and
methods. It should be noted that, due to the low fines content of the available fill on-site,
minimal variance (i.e. 5%) between the Standard and Modified Proctor maximum dry densities is
expected. As such, estimated equivalent compaction requirements based on the Standard Proctor
maximum dry density (i.e. 80%) can be specified as well. Hydraulic properties of the Capillary
Break Layer were estimated using typical parameter values of van Genuchten models for sand
from Leij, Alves, and van Genuchten (1996).

The Mualem-van Genuchten conductivity model was used with an exponent of the pore
interaction term of 2, as recommended in the UNSAT-H User’s Manual. The hydraulic
properties of the proposed ET cover system materials are summarized below. Laboratory data is
included in Appendix A.

Layers 1 and 2 — Stockpiled SM Material at 75% MP Compaction Density
e THET - Saturated water content: 0.372
e THTR — Residual water content: 0.1025
e VGA — Van Genuchten o coefficient: 0.020
e VGN - Van Genuchten n coefficient: 1.560
e SK — Saturated hydraulic conductivity: 0.504 cm/hr (1.4 x 10 cm/sec)

Layer 3 — Capillary Break Layer of Well-Graded Clean Sand
e THET - Saturated water content: 0.43
e THTR — Residual water content: 0.045
e VGA — Van Genuchten a coefficient: 0.145
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¢ VGN - Van Genuchten n coefficient: 2.68
e SK — Saturated hydraulic conductivity: 29.7 cm/hr (8.25 x 10~ cm/sec)

Layer 4 — Stockpiled SM Material and Regraded Intermediate Cover Material
at 75% MP Compaction Density

THET - Saturated water content: 0.372

THTR — Residual water content: 0.1025

VGA — Van Genuchten a coefficient: 0.020

VGN - Van Genuchten n coefficient: 1.560

SK — Saturated hydraulic conductivity: 0.504 cm/hr (1.4 x 10™ cm/sec)

Initial Conditions

Initial suction head values were estimated using the soil water characteristic curves generated
during hydraulic laboratory testing. The suction head values, summarized below, assume that the
soil will be placed with £2% of the optimum water content for the given compaction
requirements.

e Layerland2:1.0x 10*cm
e Layer3:1.0x 10> cm
e Layers4:1.0x 10* cm

Plant Information

Transpiration will be a contributing component of the performance of the proposed ET cover
system. For the purposes of this preliminary ET model, a conservative 10% coverage of
vegetative growth over the area was assumed. Vegetative growth of the final design of the
proposed ET cover system will consist of a balanced mixture of native herbaceous and vascular
plants. Dr. Rafael Corral of the Fort Bliss Environmental Division and Leah Markiewitz with Zia
provided an optimum vegetative design to utilize indigenous species of the area such as alkali

saeator mesa dropseed and sand-dropseed red threeawn.

M-I

srowth-over-the-area—was-assumed: The plant information for mesa dropseed and red threeawn
required for UNSAT-H simulations was not readily available through our research efforts. Due
to the difficulty in finding root data, the rooting depth of the indigenous species in our vegetative
design was estimated using seasonal cheatgrass data published by Harris (1967). Cheatgrass
contains very shallow, fibrous roots which makes it an ideal plant choice for plant growth with a
shallow soil depth requirement. The indigenous species mentioned above were chosen due to
their similar fibrous roots and fairly shallow growth patterns described through the studies of
Robert P. Gibbens and James M. Lenz (2001) at the Jornada Experimental Range in Las Cruces,
New Mexico (Figure 1). Additionally, these plants extend out horizontally which will allow for
additional erosion control (Gibbens & Lenz, 2001) (Figure 2). Due to the rooting similarities,
our vegetative experts felt using cheatgrass plant information for the purposes of modeling

transpiration was a reasonable choice considering the limited plant information available.
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Cheatgrass Mesa dropseed Red thresawn

Figure 1: Rooting Depth Comparison

Im

Petrocalcic horizon

2m 4m 6m

Figure 1. Mesa dropseed and red threeawn rooting system

Potential transpiration and evaporation were generated from empirical cheatgrass data published
by Hinds (1975). The HELP model was consulted to define the growing season of the El Paso
region, between March and August. The HELP model was also consulted to define the plant
water uptake parameters. The influence of landfill gas on vegetative growth was modeled by
limiting maximum root growth to within the top 12-inches of the Vegetative Support Layer only.

Boundary Conditions

The boundary conditions required for the model include general site-specific data and daily
meteorological data. Daily meteorological input data includes maximum and minimum
temperature, dew point, solar radiation, average wind speed, cloud cover, and daily precipitation.
Data was obtained for the El Paso International Airport weather station from the National
Oceanic and Atmospheric Administration (NOAA). The El Paso International Airport weather
station is located approximately 4.4 nautical miles south of the landfill.

Zia Engineering (May-6:206H December 21, 2011) 6|Page



Revision 1 ET COVER DESIGN
FT. BLISS MSW LANDFILL
BLISS-A10-001

DEMONSTRATION OF PERFORMANCE

The TCEQ set two performance criteria for the demonstration of performance of an ET cover
system, as summarized below:

e Less than 4 millimeters per year of drainage from the base of the ET cover system
e Modeled runoff less than 10% of the annual water applied.

Table 1 summarizes annual results of the 30-year simulation of the proposed ET cover system.
It should be noted that the model is conservative in that transpiration was modeled based on
10% coverage of vegetative growth and incorporates influences of landfill gas. The data
presented in Table 1 demonstrates that the proposed ET cover system meets the TCEQ drainage
performance criteria over the 30-year modeling period. Furthermore, the model’s performance
over years 24 through 28, which on average received 40% more precipitation than the annual
average, demonstrate the ability of the proposed cover system to perform under variable weather
conditions. The runoff ratio exceeds the TCEQ Performance Criteria of 10% by 1% during the
floods of 2006, but it should be noted that 2006 was the wettest year on record in the
El Paso region.

Figure 3 shows the annual storage requirement of the proposed ET cover system compared to
the available storage capacity of the cover system design. It can be seen that the annual storage
requirement never exceeds 53% of the overall storage capacity.

The sensitivity of the model was evaluated by varying warieus input parameters, including time-
stop factors; initial suction head conditions, and solution types. Layer thicknesses were also
varied in order to develop the proposed cover system design. Once the optimum layer thickness
and compaction requirements were determined, additional simulations were run at varying
compactions to identify a range of acceptance during construction (Additional simulations are a).
Parameter values of native soil were interpolated using known data for 75% and 80%
compaction and simulations were run at 73% and 77% compaction (Interpolation results are
attached). Results for 73% compaction consistently meet drainage Performance Criteria and meet
the runoff Performance Criteria in 26 of the 30 years. Results for 77% compaction meet drainage
Performance Criteria in 28 of the 30 years and meet the runoff Performance Criteria in 29 of the
30 years. These results provide significant confidence in the performance of the cap over a £2%
compaction range. QA/QC procedures requiring the evaluation of material prior to use and
compaction testing after placement on the cap will ensure native soil used in the construction of
the ET Cap meets the requirements set forth in this document. The performance of the cover
system design presented in this Preliminary Design Report was determined to be stable with
respect to variable non-boundary condition and/or initial condition input parameters. The design-
specific input parameters were conservatively developed to accurately portray the anticipated
conditions during the construction and performance of the cover system.
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Table 1 - Proposed ET Cover System Performance Demonstration Summary

ET COVER DESIGN

FT. BLISS MSW LANDFILL

Precipitation Evaporation | Transpiration | Runoff 2 | Capacity | Storage | , Drainage . MasBalErr| Drainage +
Year (cm) PET (cm) | PIPET (cm) (cm) (cm) R/P' (cm) (cm) ) (cm) TimeStp (cm) Error (cm)

0 Initial storage = 38.39 13.62

1 32.08 239.94 0.13 27.34 2.16 0.80 0.02 38.39 15.36 | 40% 0.00 19846.00 0.05 0.05
2 27.86 236.06 0.12 21.79 1.53 1.69 0.06 38.39 18.19 | 47% 0.00 18506.00 0.03 0.03
3 20.30 230.27 0.09 21.55 1.98 0.00 0.00 38.39 14.93 | 39% 0.00 18549.00 0.02 0.02
4 41.07 218.38 0.19 34.92 1.73 1.56 0.04 38.39 17.75 | 46% 0.00 18898.00 0.03 0.03
5 20.73 189.15 0.11 21.45 1.59 0.00 0.00 38.39 15.43 | 40% 0.00 18520.00 0.01 0.01
6 30.91 196.27 0.16 27.33 1.52 0.29 0.01 38.39 17.19 | 45% 0.00 19594.00 0.02 0.02
7 27.79 207.25 0.13 23.57 2.07 0.35 0.01 38.39 18.96 | 49% 0.00 19035.00 0.03 0.03
8 28.09 211.76 0.13 29.72 1.74 0.00 0.00 38.39 15.57 | 41% 0.00 19033.00 0.02 0.02
9 18.44 224.97 0.08 17.47 1.86 0.07 0.00 38.39 14.59 | 38% 0.00 18256.00 0.03 0.03
10 32.64 226.79 0.14 29.02 1.30 0.14 0.00 38.39 16.74 | 44% 0.00 18876.00 0.03 0.03
11 31.45 224.82 0.14 26.77 1.75 0.54 0.02 38.39 19.10 | 50% 0.00 19668.00 0.03 0.03
12 28.96 225.83 0.13 28.60 2.07 0.84 0.03 38.39 16.54 | 43% 0.00 19736.00 0.00 0.00
13 24.46 239.48 0.10 23.36 1.94 0.00 0.00 38.39 15.68 | 41% 0.00 18990.00 0.02 0.02
14 13.92 251.76 0.06 12.19 2.13 0.00 0.00 38.39 15.24 | 40% 0.00 17218.00 0.04 0.04
15 15.39 248.49 0.06 14.60 1.22 0.01 0.00 38.39 14.78 | 38% 0.00 17676.00 0.02 0.02
16 21.31 260.54 0.08 19.60 1.51 0.06 0.00 38.39 14.90 | 39% 0.00 17986.00 0.02 0.02
17 24.46 226.38 0.11 21.28 2.22 0.00 0.00 38.39 15.82 | 41% 0.00 19257.00 0.05 0.05
18 17.20 236.93 0.07 16.02 1.60 0.01 0.00 38.39 15.35 | 40% 0.00 17984.00 0.03 0.03
19 20.73 238.02 0.09 18.66 1.45 0.00 0.00 38.39 15.94 | 42% 0.00 17395.00 0.03 0.03
20 18.82 240.07 0.08 17.55 1.84 0.15 0.01 38.39 15.20 | 40% 0.00 17900.00 0.03 0.03
21 10.90 240.84 0.05 10.79 1.43 0.00 0.00 38.39 13.85 | 36% 0.00 17090.00 0.03 0.03
22 17.50 241.24 0.07 15.00 1.38 0.00 0.00 38.39 14.93 | 39% 0.00 17989.00 0.04 0.04
23 10.69 251.67 0.04 10.47 1.65 0.00 0.00 38.39 13.48 | 35% 0.00 16736.00 0.02 0.02
24 30.99 236.19 0.13 24.93 217 0.16 0.01 38.39 17.15 | 45% 0.00 17776.00 0.07 0.07
25 32.69 238.22 0.14 29.67 2.27 1.83 0.06 38.39 16.05 | 42% 0.00 18639.00 0.03 0.03
26 44.48 260.38 0.17 35.82 1.92 5.08 0.119] 38.39 17.62 | 46% 0.05 18698.00 0.03 0.09
27 25.71 241.12 0.11 23.59 2.33 0.08 0.00 38.39 17.12 | 45% 0.16 18651.00 0.04 0.20
28 25.02 255.25 0.10 23.36 1.32 0.53 0.02 38.39 16.81 | 44% 0.11 18361.00 0.01 0.12
29 22.05 244.94 0.09 18.77 1.76 0.14 0.01 38.39 18.09 | 47% 0.08 17683.00 0.03 0.11
30 16.94 240.72 0.07 17.16 1.94 0.00 0.00 38.39 15.86 | 41% 0.06 18245.00 0.02 0.08
SUM 733.55 7023.70 662.31 53.35 14.33 0.45 0.88

Notes:

1. TCEQ Performance Criteria
2. TCEQ Performance Criteria

Zia Engineering

Annual drainage less than or equal to 4 mm/yr
Runoff less than or equal to 10% total water applied
3. This value excceeds the TCEQ Performance Criteria of 10%, but it should be noted that 2006 was the wettest year on record in the El Paso region.
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Figure 2 - Optimized Evapotranspiration Cover System Cross-section
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APPENDIX A
UNSAT-H INPUT FILE



FTBLISS

1,1,

365,1,365,
1981,30,0,2,30,
0]

1.00,1,2.00,1,3.00,

AWRRRARROOOORRROMRRO

- 8,3,35
.80,3,55.
.12,4,76.
3,91.44,3,9

0.372,0.1025,0.020,1.560,

5.08,1,10.16,1,20.32,
56,3,40.64,3,45.72,
88,3,60.96,4,66.04,
20,3,81.28,3,83.36,
6.52,3,101.6,3,106.68,
Layer 1 75 compaction of silty sand

Layer 1 75 compaction of silty
2.000,0.504,0.020,1.560,0.500,

Layer 2 80 compaction of silty sand

0.329,0.163,0.010,2.180,

Layer 2 80 compaction of silty
2.000,0.036,0.010,2.180,0.500,

Layer 3 75 compaction of silty sand

0.372,0.1025,0.020,1.560,

Layer 3 75 compaction of silty
2.000,0.504,0.020,1.560,0.500,
Layer 4 clean sand water retention parameters

0.430,0.045,0.145,2.68,

IPLANT ,NGRAV

IFDEND, IDTBEG, IDTEND
1YS,NYEARS, ISTEAD, IFLIST ,NFLIST
NPRINT,STOPHR
ISMETH, INMAX, ISWDIF, DMAXBA
DELMAX,DELMIN,OUTTIM
RFACT,RAINIF,DHTOL ,DHMAX, DHFACT
KOPT ,KEST ,WTF

ITOPBC, IEVOPT ,NFHOUR, LOWER
HIRRI ,HDRY ,HTOP ,RHA

IETOPT, ICLOUD, I SHOPT

IRAIN,HPR
IHYS,AIRTO,HYSTOL ,HYSMXH ,HYFILE

IHEAT ,CONVH , DMAXHE
UPPERH, TSMEAN, TSAMP ,QHCTOP
LOWERH, QHLEAK , TGRAD
IVAPOR, TORT,TSOIL,VAPDIF

MATN,NPT

MAT,Z

SM
sand SM
SM
sand SM
SM

sand SM

water retention parameters
THET, THTR, VvGA, VGN
hydraulic conductivity parameters
RKMOD, SK, VGA, VGN, EPIT
water retention parameters
THET, THTR, VvGA, VGN
hydraulic conductivity parameters
RKMOD, SK, VGA, VGN, EPIT
water retention parameters
THET, THTR, VvGA, VGN
hydraulic conductivity parameters
RKMOD, SK, VGA, VGN, EPIT

THET, THTR, VvGA, VvGN

Layer 4 clean sand hydraulic conductivity parameters

2.000,29.7,0.145,2.68,0.500,

0, NDAY

1.00E4,1.00E4,1.00E4,1.00E4,
1.00E4,1.00E4,1.00E4,1.00E4,
1.00E4,1.00E4,1.00E4,1.00E2,
1.00E2,1.00E2,1.00E4,1.00E4,
1.00E4,1.00E4,1.00E4,1.00E4,
1.00E4,1.00E4,1.00E4,1.00E4,

RKMOD, SK, VGA, VGN, EPIT

0,1,1,2,66,243, LEAF ,NFROOT ,NUPTAK,NFPET ,NSOW,NHRVST
0.90, BARE

1.2,0.13,0.02, A,B1,B2
1,1,2,3,4,6,11,17,23,28,
34,40,45,51,56,85,125,166,365,365,
365,365,365,365,

15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN

220.0, BIOMAS
2.0E-01,1206.4,10.0,1000.0, ALBEDO,ALT,ZU,PMB



1981.txt
1982 .txt
1983.txt
1984 .txt
1985.txt
1986.txt
1987 .txt
1988.txt
1989.txt
1990.txt
1991 .txt
1992 .txt
1993 .txt
1994 . txt
1995.txt
1996.txt
1997 .txt
1998.txt
1999.txt
2000.txt
2001.txt
2002.txt
2003.txt
2004 . txt
2005.txt
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APPENDIX E

ADDITIONAL
UNSAT-H SIMULATIONS



UNSAT-H

Compaction % Modified Proctor

Variable 73% 75% 7% 80%
THET 0.381 0.372 0.3548 0.329
THTR 0.783 0.1025 0.1267 0.163
VGA 0.024 0.02 0.016 0.01
VGN 1.312 1.56 1.808 2.18
RKMOD 2 2 2 2
SK 0.67 0.504 0.338 0.036
VGA 0.24 0.02 0.016 0.01
VGN 1.312 1.56 1.808 2.18
EPIT 0.5 0.5 0.5 0.5




FTBLISS

1,1, IPLANT ,NGRAV

365,1,365, IFDEND, IDTBEG, IDTEND
1981,30,0,2,30, 1YS,NYEARS, ISTEAD, IFLIST ,NFLIST
0,0, NPRINT,STOPHR

0,3,1,1.00E-4, ISMETH, INMAX, ISWDIF, DMAXBA
1.0,1.0E-8,0.0, DELMAX,DELMIN,OUTTIM
1.5,1.00E-05,0,0,0, RFACT,RAINIF,DHTOL ,DHMAX, DHFACT
4,1,0.5, KOPT ,KEST ,WTF

0,1,2,1, ITOPBC, IEVOPT ,NFHOUR, LOWER
1.0,1.00E6,5.0,0.4025, HIRRI ,HDRY ,HTOP ,RHA

1,1,1, IETOPT, ICLOUD, I SHOPT

1,1.0, IRAIN,HPR

0,0,0,0,0, IHYS,AIRTO,HYSTOL ,HYSMXH ,HYFILE
0,0,0, IHEAT ,CONVH , DMAXHE

0,0,0,0, UPPERH, TSMEAN, TSAMP ,QHCTOP
0,0,0, LOWERH, QHLEAK, TGRAD
1,0.66,291.0,0.239, I1VAPOR, TORT, TSOIL,VAPDIF

4,24, MATN,NPT
2,0.00,2,1.00,2,2.00,2,3.00, MAT,Z
2,4.00,2,5.08,2,10.16,2,20.32,
2,30.48,2,35.56,2,40.64,2,45.72,
2,50.80,2,55.88,2,60.96,4,66.04,
4,71.12,4,76.20,2,81.28,2,83.36,
2,91.44,2,96.52,2,101.6,2,106.68,

Layer 1 75 compaction of silty sand SM water retention parameters
0.372,0.1025,0.020,1.560, THET, THTR, VvGA, VGN

Layer 1 75 compaction of silty sand SM hydraulic conductivity parameters
2.000,0.504,0.020,1.560,0.500, RKMOD, SK, VGA, VGN, EPIT
Layer 2 73 compaction of silty sand SM water retention parameters
0.381,0.0783,0.024,1.312, THET, THTR, VvGA, VGN

Layer 2 73 compaction of silty sand SM hydraulic conductivity parameters
2.000,0.670,0.024,1.312,0.500, RKMOD, SK, VGA, VGN, EPIT
Layer 3 75 compaction of silty sand SM water retention parameters
0.372,0.1025,0.020,1.560, THET, THTR, VvGA, VGN

Layer 3 75 compaction of silty sand SM hydraulic conductivity parameters
2.000,0.504,0.020,1.560,0.500, RKMOD, SK, VGA, VGN, EPIT
Layer 4 clean sand water retention parameters

0.430,0.045,0.145,2.68, THET, THTR, VvGA, VGN

Layer 4 clean sand hydraulic conductivity parameters
2.000,29.7,0.145,2.68,0.500, RKMOD, SK, VGA, VGN, EPIT

0, NDAY

1.00E4,1.00E4,1.00E4,1.00E4,

1.00E4,1.00E4,1.00E4,1.00E4,

1.00E4,1.00E4,1.00E4,1.00E2,

1.00E2,1.00E2,1.00E4,1.00E4,

1.00E4,1.00E4,1.00E4,1.00E4,

1.00E4,1.00E4,1.00E4,1.00E4,

0,1,1,2,66,243, LEAF ,NFROOT ,NUPTAK,NFPET ,NSOW,NHRVST
0.90, BARE
1.2,0.13,0.02, A,B1,B2

1,1,2,3,4,6,11,17,23,28,
34,40,45,51,56,85,125,166,365,365,
365,365,365,365,

15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN

220.0, BIOMAS
2.0E-01,1206.4,10.0,1000.0, ALBEDO,ALT,ZU,PMB



1981.txt
1982 .txt
1983.txt
1984 .txt
1985.txt
1986.txt
1987 .txt
1988.txt
1989.txt
1990.txt
1991 .txt
1992 .txt
1993 .txt
1994 . txt
1995.txt
1996.txt
1997 .txt
1998.txt
1999.txt
2000.txt
2001.txt
2002.txt
2003.txt
2004 . txt
2005.txt
2006. txt
2007 . txt
2008. txt
2009.txt
2010.txt



bsum301.out

Created using BSUM Version 3.01; all units are cm
First file in series is 73%COM1981.res
Year Precip PET Transp Evap Runoff Drain Store TimeStp MasBalErr
Initial storage = 15.305
32.080 239.938 1.920 26.246 2.216 0.000 16.951 20337 0.05147
27.864 236.062 1.340 20.268 3.574 0.000 19.596 18874  0.03648
20.295 230.265 1.910 21.280 0.141 0.000 16.533 18907 0.02677
41.072 218.383 1.616 31.993 4.377 0.000 19.568 19533 0.05009
20.726 189.147 1.502 21.357 0.418 0.000 17.001 18807 0.01610
30.912 196.269 1.573 25.882 1.826 0.000 18.596 20040 0.03565
27.788 207.251 1.946 22.991 1.679 0.000 19.726 19313 0.04172
28.092 211.756 1.638 28.193 0.710 0.000 17.242 19515 0.03573
18.440 224.974 1.726 17.454 0.537 0.000 15.933 18566 0.03164
10 32.639 226.790 1.085 26.531 2.386 0.000 18.528 19222 0.04270
11 31.445 224.820 1.639 26.542 1.651 0.000 20.099 20022 0.04113
12 28.956 225.833 2.171 26.246 2.550 0.000 18.070 20176  0.01723
13 24.460 239.475 1.802 23.068 0.418 0.000 17.212 19374  0.02999
14 13.919 251.763 2.000 12.395 0.120 0.000 16.575 17397 0.04012
15 15.392 248.486 1.107 14.329 0.629 0.000 15.877 17862 0.02467

1

1

1

1

1

1

1

1

2

2

1

2

1

1

1
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16 21.311 260.543 -412 18.930 0.708 0.000 16.110 18240 0.02758
17 24.460 226.377 921 21.254 0.147 0.000 17.192 19764  0.05538
18 17.196 236.926 .346 16.006 0.462 0.000 16.538 18182 0.03431
19 20.726 238.020 .316 18.106 0.491 0.000 17.320 17673  0.03125
20 18.821 240.065 .760 16.974 0.763 0.000 16.607 18165 0.03862
21 10.897 240.838 .134 11.080 0.000 0.000 15.266 17221  0.02225
22 17.501 241.242 .229 15.237 0.009 0.000 16.251 18223  0.04013
23 10.693 251.668 391 10.758 0.124 0.000 14.647 16860 0.02348
24 30.988 236.192 -058 23.467 1.732 0.000 18.309 18343 0.06885
25 32.690 238.215 .062 27.148 3.949 0.000 17.803 19088 0.03709
26 44.475 260.375 .768 32.520 9.475 0.000 18.471 19068 0.04346
27 25.705 241.122 197 23.620 0.749 0.000 17.563 18949 0.04743
28 25.019 255.251 .255 21.966 1.970 0.001 17.360 18569 0.03040
29 22.047 244.936 .619 17.870 1.367 0.001 18.510 17933 0.03993
30 16.942 240.720 .709 16.697 0.524 0.001 16.499 18416 0.02314

SUM= 733.5527023.701 49.152 636.411 45.704 0.007 1.08480

Page 1
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FTBLISS

1,1, IPLANT ,NGRAV

365,1,365, IFDEND, IDTBEG, IDTEND
1981,30,0,2,30, 1YS,NYEARS, ISTEAD, IFLIST ,NFLIST
0,0, NPRINT,STOPHR

0,3,1,1.00E-4, ISMETH, INMAX, ISWDIF, DMAXBA
1.0,1.0E-8,0.0, DELMAX,DELMIN,OUTTIM
1.5,1.00E-05,0,0,0, RFACT,RAINIF,DHTOL ,DHMAX, DHFACT
4,1,0.5, KOPT ,KEST ,WTF

0,1,2,1, ITOPBC, IEVOPT ,NFHOUR, LOWER
1.0,1.00E6,5.0,0.4025, HIRRI ,HDRY ,HTOP ,RHA

1,1,1, IETOPT, ICLOUD, I SHOPT

1,1.0, IRAIN,HPR

0,0,0,0,0, IHYS,AIRTO,HYSTOL ,HYSMXH ,HYFILE
0,0,0, IHEAT ,CONVH , DMAXHE

0,0,0,0, UPPERH, TSMEAN, TSAMP ,QHCTOP
0,0,0, LOWERH, QHLEAK, TGRAD
1,0.66,291.0,0.239, I1VAPOR, TORT, TSOIL,VAPDIF

4,24, MATN,NPT
2,0.00,2,1.00,2,2.00,2,3.00, MAT,Z
2,4.00,2,5.08,2,10.16,2,20.32,
2,30.48,2,35.56,2,40.64,2,45.72,
2,50.80,2,55.88,2,60.96,4,66.04,
4,71.12,4,76.20,2,81.28,2,83.36,
2,91.44,2,96.52,2,101.6,2,106.68,

Layer 1 75 compaction of silty sand SM water retention parameters
0.372,0.1025,0.020,1.560, THET, THTR, VvGA, VGN

Layer 1 75 compaction of silty sand SM hydraulic conductivity parameters
2.000,0.504,0.020,1.560,0.500, RKMOD, SK, VGA, VGN, EPIT
Layer 2 77 compaction of silty sand SM water retention parameters
0.355,0.127,0.016,1.808, THET, THTR, VvGA, VGN

Layer 2 80 compaction of silty sand SM hydraulic conductivity parameters
2.000,0.338,0.016,1.808,0.500, RKMOD, SK, VGA, VGN, EPIT
Layer 3 75 compaction of silty sand SM water retention parameters
0.372,0.1025,0.020,1.560, THET, THTR, VvGA, VGN

Layer 3 75 compaction of silty sand SM hydraulic conductivity parameters
2.000,0.504,0.020,1.560,0.500, RKMOD, SK, VGA, VGN, EPIT
Layer 4 clean sand water retention parameters

0.430,0.045,0.145,2.68, THET, THTR, VvGA, VGN

Layer 4 clean sand hydraulic conductivity parameters
2.000,29.7,0.145,2.68,0.500, RKMOD, SK, VGA, VGN, EPIT

0, NDAY

1.00E4,1.00E4,1.00E4,1.00E4,

1.00E4,1.00E4,1.00E4,1.00E4,

1.00E4,1.00E4,1.00E4,1.00E2,

1.00E2,1.00E2,1.00E4,1.00E4,

1.00E4,1.00E4,1.00E4,1.00E4,

1.00E4,1.00E4,1.00E4,1.00E4,

0,1,1,2,66,243, LEAF ,NFROOT ,NUPTAK,NFPET ,NSOW,NHRVST
0.90, BARE
1.2,0.13,0.02, A,B1,B2

1,1,2,3,4,6,11,17,23,28,
34,40,45,51,56,85,125,166,365,365,
365,365,365,365,

15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN

220.0, BIOMAS
2.0E-01,1206.4,10.0,1000.0, ALBEDO,ALT,ZU,PMB



1981.txt
1982 .txt
1983.txt
1984 .txt
1985.txt
1986.txt
1987 .txt
1988.txt
1989.txt
1990.txt
1991 .txt
1992 .txt
1993 .txt
1994 . txt
1995.txt
1996.txt
1997 .txt
1998.txt
1999.txt
2000.txt
2001.txt
2002.txt
2003.txt
2004 . txt
2005.txt
2006. txt
2007 . txt
2008. txt
2009.txt
2010.txt



bsum301.out

Created using BSUM Version 3.01; all units are cm
First file in series is 77%COM1981.res
Year Precip PET Transp Evap Runoff Drain Store TimeStp MasBalErr
Initial storage = 14.614
32.080 239.938 2.208 27.633 0.894 0.000 15.918 19479  0.04075
27.864 236.062 1.591 21.501 1.945 0.000 18.721 18349 0.02317
20.295 230.265 1.938 21.264 0.000 0.000 15.797 18234 0.01622
41.072 218.383 1.681 35.388 1.624 0.000 18.153 18728 0.02240
20.726 189.147 1.515 21.016 0.000 0.000 16.340 18296  0.00859
30.912 196.269 1.450 27.441 0.375 0.000 17.972 19275 0.01261
27.788 207.251 1.914 23.613 0.413 0.000 19.796 18744  0.02410
28.092 211.756 1.649 29.854 0.008 0.000 16.358 18783 0.01849
18.440 224.974 1.907 17.112 0.109 0.000 15.647 17946  0.02236
10 32.639 226.790 1.383 29.429 0.195 0.000 17.258 18623  0.02000
11 31.445 224.820 1.682 26.393 0.584 0.001 20.013 19344  0.03064
12 28.956 225.833 1.835 28.795 0.982 0.001 17.356 19454 -0.00038
13 24.460 239.475 1.923 23.231 0.001 0.001 16.642 18725 0.01777
14 13.919 251.763 2.177 11.926 0.000 0.001 16.435 17072 0.02199
15 15.392 248.486 1.341 14.505 0.015 0.001 15.946 17484 0.01831
16 21.311 260.543 1.500 19.737 0.104 0.001 15.900 17774  0.01387
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1

1
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1

1
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17 24.460 226.377 .283 21.083 0.000 0.001 16.951 19015 0.04199
18 17.196 236.926 .729 15.879 0.036 0.001 16.481 17755 0.02062
19 20.726 238.020 477 18.826 0.000 0.001 16.884 17195 0.01992
20 18.821 240.065 .760 17.565 0.184 0.001 16.168 17654 0.02726
21 10.897 240.838 .618 10.444 0.000 0.001 14.987 16966  0.01507
22 17.501 241.242 .518 14.750 0.000 0.001 16.188 17755 0.03122
23 10.693 251.668 .828 10.296 0.000 0.001 14.742 16608 0.01485
24 30.988 236.192 .164 25.548 0.249 0.001 17.716 17532 0.05233
25 32.690 238.215 217 29.516 2.090 0.001 16.563 18394  0.02015
26 44.475 260.375 922 35.376 5.303 0.507 17.909 18598 0.01971
27 25.705 241.122 .268 23.108 0.122 0.432 17.652 18427 0.03028
28 25.019 255.251 294 23.546 0.634 0.156 17.029 18120 0.01151
29 22.047 244.936 .701 18.552 0.222 0.091 18.487 17479  0.02295
30 16.942 240.720 -894 17.043 0.000 0.063 16.420 18118 0.00901

SUM= 733.5527023.701 53.369 660.371 16.091 1.268 0.64773

Page 1



77% Compaction

Table 1c - TCEQ Requested ET Cover System Performance Demonstration Summary

ET COVER DESIGN

FT. BLISS MSW LANDFILL

Year Precipitation PET (cm) | PIPET Evaporation | Transpiration | Runoff R/P? Capacity | Storage % Drainage TimeStp MasBalErr| Drainage +
(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) | Error (cm) "

0 Initial storage = 38.39 14.61

1 32.08 239.94 [ 0.13 27.63 2.21 0.89 0.03 38.39 15.92 [41% 0.00 19479.00 0.04 0.04
2 27.86 236.06 0.12 21.50 1.59 1.95 0.07 38.39 18.72 [ 49% 0.00 18349.00 0.02 0.02
3 20.30 230.27 0.09 21.26 1.94 0.00 0.00 38.39 15.80 [41% 0.00 18234.00 0.02 0.02
4 41.07 218.38 0.19 35.39 1.68 1.62 0.04 38.39 18.15 [47% 0.00 18728.00 0.02 0.02
5 20.73 189.15 | 0.11 21.02 1.52 0.00 0.00 38.39 16.34 [ 43% 0.00 18296.00 0.01 0.01
6 30.91 196.27 0.16 27.44 1.45 0.38 0.01 38.39 17.97 [47% 0.00 19275.00 0.01 0.01
7 27.79 207.25 [ 0.13 23.61 1.91 0.41 0.01 38.39 19.80 [ 52% 0.00 18744.00 0.02 0.02
8 28.09 211.76 0.13 29.85 1.65 0.01 0.00 38.39 16.36 [ 43% 0.00 18783.00 0.02 0.02
9 18.44 224.97 0.08 17.11 1.91 0.11 0.01 38.39 15.65 [41% 0.00 17946.00 0.02 0.02
10 32.64 226.79 0.14 29.43 1.38 0.20 0.01 38.39 17.26 [ 45% 0.00 18623.00 0.02 0.02
11 31.45 224.82 0.14 26.39 1.68 0.58 0.02 38.39 20.01 | 52% 0.00 19344.00 0.03 0.03
12 28.96 225.83 0.13 28.80 1.84 0.98 0.03 38.39 17.36 [ 45% 0.00 19454.00 0.00 0.00
13 24.46 239.48 0.10 23.23 1.92 0.00 0.00 38.39 16.64 [43% 0.00 18725.00 0.02 0.02
14 13.92 251.76 0.06 11.93 2.18 0.00 0.00 38.39 16.44 [43% 0.00 17072.00 0.02 0.02
15 15.39 248.49 0.06 14.51 1.34 0.02 0.00 38.39 15.95 [42% 0.00 17484.00 0.02 0.02
16 21.31 260.54 [ 0.08 19.74 1.50 0.10 0.00 38.39 15.90 [41% 0.00 17774.00 0.01 0.01
17 24.46 226.38 0.11 21.08 2.28 0.00 0.00 38.39 16.95 [44% 0.00 19015.00 0.04 0.04
18 17.20 236.93 0.07 15.88 1.73 0.04 0.00 38.39 16.48 [43% 0.00 17755.00 0.02 0.02
19 20.73 238.02 0.09 18.83 1.48 0.00 0.00 38.39 16.88 [ 44% 0.00 17195.00 0.02 0.02
20 18.82 240.07 0.08 17.57 1.76 0.18 0.01 38.39 16.17 [ 42% 0.00 17654.00 0.03 0.03
21 10.90 240.84 [ 0.05 10.44 1.62 0.00 0.00 38.39 14.99 [39% 0.00 16966.00 0.02 0.02
22 17.50 241.24 | 0.07 14.75 1.52 0.00 0.00 38.39 16.19 [42% 0.00 17755.00 0.03 0.03
23 10.69 251.67 0.04 10.30 1.83 0.00 0.00 38.39 14.74 [ 38% 0.00 16608.00 0.01 0.02
24 30.99 236.19 0.13 25.55 2.16 0.25 0.01 38.39 17.72 [ 46% 0.00 17532.00 0.05 0.05
25 32.69 238.22 0.14 29.52 2.22 2.09 0.06 38.39 16.56 [ 43% 0.00 18394.00 0.02 0.02
26 44.48 260.38 0.17 35.38 1.92 5.30 0.12 38.39 17.91 [47% 0.51 18598.00 0.02 0.53
27 25.71 241.12 0.11 23.11 2.27 0.12 0.00 38.39 17.65 [46% 0.43 18427.00 0.03 0.46
28 25.02 255.25 [ 0.10 23.55 1.29 0.63 0.03 38.39 17.03 [ 44% 0.16 18120.00 0.01 0.17
29 22.05 244.94 [ 0.09 18.55 1.70 0.22 0.01 38.39 18.49 [48% 0.09 17479.00 0.02 0.11
30 16.94 240.72 0.07 17.04 1.89 0.00 0.00 38.39 16.42 [ 43% 0.06 18118.00 0.01 0.07
SUM= 733.55 7023.70 660.37 53.37 16.09 1.26 0.65 191

Notes:

1. TCEQ Performance Criteria 0 Annual drainage less than or equal to 4 mm/yr
2. TCEQ Performance Criteria O Runoff less than or equal to 10% total water applied
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Table 1c - TCEQ Requested ET Cover System Performance Demonstration Summary

Figure 3c

Fort Bliss Proposed ET Cover System
Storage Requirement / Capacity Comparison

— Storage Requirement
— Capacity

Year
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Table 1b - TCEQ Requested ET Cover System Performance Demonstration Summary

ET COVER DESIGN

FT. BLISS MSW LANDFILL

Precipitation Evaporation | Transpiration | Runoff » | Capacity | Storage Drainage ) MasBalErr | Drainage +
Year (cm) PET (cm) | P/IPET (cm) (cm) (cm) R/P® (cm) (cm) % (cm) TimeStp (cm) Error (cm) @

0 Initial storage = 38.39 14.71

1 32.08 239.94 0.13 27.34 2.16 0.78 0.02 38.39 18.06 [ 47% 0.01 19846.00 0.05 0.07
2 27.86 236.06 0.12 21.79 1.53 1.68 0.06 38.39 22.15 | 58% 0.34 18506.00 0.04 0.37
3 20.30 230.27 0.09 21.55 1.98 0.00 0.00 38.39 18.87 | 49% 0.91 18549.00 0.03 0.94
4 41.07 218.38 0.19 34.92 1.73 1.51 0.04 38.39 22.61 | 59% 2.40 18898.00 0.04 2.44
5] 20.73 189.15 0.11 21.45 1.59 0.00 0.00 38.39 19.43 [51% 1.49 18520.00 0.01 1.50
6 30.91 196.27 0.16 27.33 1.52 0.28 0.01 38.39 21.23 | 55% 0.74 19594.00 0.02 0.76
7 27.79 207.25 0.13 23.57 2.07 0.34 0.01 38.39 22.87 | 60% 0.81 19035.00 0.04 0.85
8 28.09 211.76 0.13 29.72 1.74 0.00 0.00 38.39 19.65 |[51% 1.43 19033.00 0.03 1.46
9 18.44 224.97 0.08 17.47 1.86 0.07 0.00 38.39 18.27 | 48% 0.52 18256.00 0.03 0.54
10 32.64 226.79 0.14 29.02 1.30 0.13 0.00 38.39 21.26 | 55% 1.28 18876.00 0.04 1.32
11 31.45 224.82 0.14 26.77 1.75 0.53 0.02 38.39 23.00 | 60% 1.06 19668.00 0.04 1.09
12 28.96 225.83 0.13 28.60 2.07 0.78 0.03 38.39 20.69 |54% 1.80 19736.00 0.01 1.81
13 24.46 239.48 0.10 23.36 1.94 0.00 0.00 38.39 19.45 |[51% 0.72 18990.00 0.02 0.74
14 13.92 251.76 0.06 12.19 2.13 0.00 0.00 38.39 18.73 | 49% 0.33 17218.00 0.03 0.36
15 15.39 248.49 0.06 14.60 1.22 0.01 0.00 38.39 17.97 [47% 0.14 17676.00 0.03 0.17
16 21.31 260.54 0.08 19.60 1.51 0.06 0.00 38.39 18.15 | 47% 0.20 17986.00 0.01 0.21
17 24.46 226.38 0.11 21.28 2.22 0.00 0.00 38.39 19.07 [ 50% 0.22 19257.00 0.05 0.27
18 17.20 236.93 0.07 16.02 1.60 0.01 0.00 38.39 18.56 | 48% 0.18 17984.00 0.03 0.21
19 20.73 238.02 0.09 18.66 1.45 0.00 0.00 38.39 19.25 |[50% 0.21 17395.00 0.03 0.24
20 18.82 240.07 0.08 17.55 1.84 0.14 0.01 38.39 18.62 | 49% 0.31 17900.00 0.04 0.35
21 10.90 240.84 0.05 10.79 143 0.00 0.00 38.39 17.15 |[45% 0.23 17090.00 0.03 0.25
22 17.50 241.24 0.07 15.00 1.38 0.00 0.00 38.39 17.99 |47% 0.11 17989.00 0.04 0.14
23 10.69 251.67 0.04 10.47 1.65 0.00 0.00 38.39 16.43 | 43% 0.09 16736.00 0.02 0.11
24 30.99 236.19 0.13 24.93 2.17 0.15 0.00 38.39 20.70 | 54% 0.18 17776.00 0.07 0.24
25 32.69 238.22 0.14 29.67 2.27 1.77 0.05 38.39 20.42 | 53% 1.87 18639.00 0.03 1.90
26 44.48 260.38 0.17 35.82 1.92 4.92 0.11 38.39 20.91 |54% 5.62 18698.00 0.03 5.65
27 25.71 241.12 0.11 23.59 2.33 0.08 0.00 38.39 19.71 [51% 1.07 18651.00 0.04 1.11
28 25.02 255.25 0.10 23.36 1.32 0.52 0.02 38.39 19.62 [51% 0.75 18361.00 0.02 0.77
29 22.05 244.94 0.09 18.77 1.76 0.14 0.01 38.39 20.76 | 54% 0.59 17683.00 0.03 0.63
30 16.94 240.72 0.07 17.16 1.94 0.00 0.00 38.39 18.55 [48% 0.70 18245.00 0.02 0.72
SUM 733.55 7023.70 662.31 53.35 13.90 26.31 0.93 27.23

Notes:

1. TCEQ Performance Criteria 0 Annual drainage less than or equal to 4 mm/yr
2. TCEQ Performance Criteria O Runoff less than or equal to 10% total water applied
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TCEQ Requested

No Capillary Break Layer

ET Cover Simulation
FTBLISS
1,1, I1PLANT ,NGRAV
365,1,365, IFDEND, IDTBEG, IDTEND
1981,30,0,2,30, 1YS,NYEARS, ISTEAD, IFLIST ,NFLIST
0,0, NPRINT,STOPHR
0,3,1,1.00E-4, I1SMETH, INMAX, ISWDIF,DMAXBA
1.0,1.0E-8,0.0, DELMAX,DELMIN,OUTTIM
1.5,1.00E-05,0,0,0, RFACT ,RAINIF,DHTOL ,DHMAX, DHFACT
4,1,0.5, KOPT ,KEST ,WTF
0,1,2,1, 1TOPBC, IEVOPT ,NFHOUR, LOWER
1.0,1.00E6,5.0,0.4025, HIRRI ,HDRY ,HTOP,RHA
1,1,1, IETOPT, ICLOUD, ISHOPT
1,1.0, IRAIN,HPR
0,0,0,0,0, IHYS,AIRTO,HYSTOL ,HYSMXH,HYFILE
0,0,0, IHEAT , CONVH, DMAXHE
0,0,0,0, UPPERH, TSMEAN, TSAMP ,QHCTOP
0,0,0, LOWERH,QHLEAK, TGRAD
1,0.66,291.0,0.239, IVAPOR, TORT,TSOIL,VAPDIF
4,24, MATN ,NPT
1,0.00,1,1.00,1,2.00,1,3.00, MAT,Z
1,4.00,1,5.08,1,10.16,1,20.32,
1,30.48,3,35.56,3,40.64,3,45.72,
3,50.80,3,55.88,3,60.96,3,66.04,
3,71.12,3,76.20,3,81.28,3,83.36,
3,91.44,3,96.52,3,101.6,3,106.68,

Layer 1 75 compaction of silty sand
0.372,0.1025,0.020,1.560,

Layer 1 75 compaction of silty
2.000,0.504,0.020,1.560,0.500,
Layer 2 80 compaction of silty sand
0.329,0.163,0.010,2.180,

Layer 2 80 compaction of silty
2.000,0.036,0.010,2.180,0.500,
Layer 3 75 compaction of silty sand
0.372,0.1025,0.020,1.560,

Layer 3 75 compaction of silty
2.000,0.504,0.020,1.560,0.500,

sand

sand

sand

SM
SM
SM
SM
SM

SM

water retention parameters
THET, THTR, VvGA, VGN
hydraulic conductivity parameters
RKMOD, SK, VGA, VGN, EPIT
water retention parameters
THET, THTR, VvGA, VGN
hydraulic conductivity parameters
RKMOD, SK, VGA, VGN, EPIT
water retention parameters
THET, THTR, VvGA, VGN
hydraulic conductivity parameters
RKMOD, SK, VGA, VGN, EPIT

Layer 4 clean sand water retention parameters

0.430,0.045,0.145,2.68,

THET, THTR, VvGA, VvGN

Layer 4 clean sand hydraulic conductivity parameters

2.000,29.7,0.145,2.68,0.500,
0, NDAY

1.00E4,1.00E4,1.00E4,1.00E4,
1.00E4,1.00E4,1.00E4,1.00E4,
1.00E4,1.00E4,1.00E4,1.00E2,
1.00E2,1.00E2,1.00E4,1.00E4,
1.00E4,1.00E4,1.00E4,1.00E4,
1.00E4,1.00E4,1.00E4,1.00E4,

0,1,1,2,66,243,

0.90, BARE
1.2,0.13,0.02, A,B1,B2
1,1,2,3,4,6,11,17,23,28,

34,40,45,51,56,85,125,166,365,365,
365,365,365, 365,
15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN
15000.0,3000.0,300.0, HW, HD, HN
220.0,
2.0E-01,1206.4,10.0,1000.0,
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2011


akfort
Text Box
TCEQ Requested
ET Cover Simulation

akfort
Text Box
Revision 1 - December 21, 2011

akfort
Text Box
No Capillary Break Layer


No Capillary

1981.txt
1982 .txt
1983.txt
1984 .txt
1985.txt
1986.txt
1987.txt
1988.txt
1989.txt
1990.txt
1991 .txt
1992 .txt
1993 .txt
1994 _txt
1995.txt
1996.txt
1997 .txt
1998 . txt
1999.txt
2000.txt
2001 .txt
2002.txt
2003.txt
2004 . txt
2005.txt
2006. txt
2007.txt
2008. txt
2009.txt
2010.txt

Break Layer

Revision

1

December 21,

2011

TCEQ Requested

ET Cover

Simulation


akfort
Text Box
TCEQ Requested
ET Cover Simulation

akfort
Text Box
Revision 1 - December 21, 2011

akfort
Text Box
No Capillary Break Layer


No Capilllary Break Layer TCEQ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>