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Facility Name: Edinburg Regional Disposal Facility Initial Submittal Date: July 2017
MSW Authorization #: 956C  Revision Date: Administrative NOD August 2017; Revised 1st NOD
November 2017

. . Not
Select all that apply Received | Pending Applicable
Ocean Dumping Permits under the Marine Protection ] ] =
Research and Sanctuaries Act
Dredge or Fill Permits under the CWA L] L] X
Licenses under the Texas Radiation Control Act L] L] X
Other Environmental Permits
Air New Source Permit Account No. (HNOO18R) = ] ]
Air New Source Permit Registration (81830) = ] ]
Air Operating Permits (2841) X L] L]
L] L] L]

12. General Facility Information

Facility Name: Edinburg Regional Disposal Facility

MSW Authorization No. (if available): 956C

Regulated Entity Reference No. (if issued)*: RN102217734

Physical or Street Address (if available): 8601 North Jasman Road
City: Edinburg County: Hidalgo State: TX Zip Code: 78542

(Area Code) Telephone Number: (956) 381-5635

Latitude (Degrees, Minutes Seconds): N 26° 23" 53.66"N-26°23-52+4>

Longitude (Degrees, Minutes Seconds): W 98° Q7' 48.22"W-98°-0+F4+2>

Benchmark Elevation (above mean sea level): 84.85ft.

Provide a description of the location of the facility with respect to known or easily
identifiable landmarks: 6.7 miles north of Edinburg City Limits

Detail access routes from the nearest United States or state highway to the facility:
Exit US281 onto eastbound FM2812. Turn (left) (north) at Jasman Road.

*If this number has not been issued for the facility, complete a TCEQ Core Data Form (TCEQ-10400) and
submit it with this application. List the Facility as the Regulated Entity.

13. Facility Type(s)

X Type | L] Type IV L[] Type vV
L] Type I AE L] Type IV AE L] Type VI

14. Activities Conducted at the Facility

[] Storage [] Processing X Disposal

TCEQ-0650, Part | Application (rev. 11/20/13) Form - page 3 of 10
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@@ °’“°”D’N“"“G Edinburg Regional Disposal Facility
WA TE Permit Amendment Application TCEQ Permit MSW-956C
. MANACEMENT Part I, Facility and Applicant Information, Supplementary Technical Report

1.2.2 Access Routes
30 TAC 8305.59(b)(2)

The facility entrance is located at 8601 Jasman Road north of FM 2812 and is shared with the City’s Type
IV Landfill TCEQ Permit MSW-2302. The access route to the facility from US Hwy 281 is eastbound on
FM 2812 and north onto Jasman Road. An additional facility access route, used only for landfill operations
and maintenance vehicles as well as for emergency response vehicles from US Hwy 281, is eastbound on

Encinitos Road. Figure I-1 shows access routes via major roadways to facility.

1.2.3 Geographic Coordinates
30 TAC §305.59(b)(3)

Geographical coordinates of the facility represented by the permanent site benchmark are:

Latitude: N 26° 23' 53.66"N-26°>23' 53.33"
Longitude: W 98° 07' 48.22"W-98° 07 48.25"
Elevation: 84.85 ft-msl

The permanent site benchmark monument, a bronze marker set in concrete with the benchmark elevation
and survey date stamped on it, is established in an area that is readily accessible and will not be used for
disposal. The monument elevation was surveyed from a known United States Coast and Geodetic Survey

benchmark. Figure I-1 shows the location of the benchmark in relation to the facility.

1.3 Maps
30 TAC §§305.45(a)(6), 330.59(c)(1), & 330.59(c)(2)

Table I-1: Maps

Figure | Title Citation
I-1 Facility Location Map 30 TAC 8330.59(c)(1)
-2 TxDOT County Map 30 TAC 8330.59(¢c)(2)
-3 USGS Topographic Map 30 TAC 8305.45(a)(6)(A)
I-4 Land Use Map 30 TAC 8§305.45(a)(6)(B)
I-5 Land Ownership Map 30 TAC §305.45(a)(6)(D) & §330.59(c)(3)(A)

Note: 1. No storm water intake or discharge structures are located within facility according to Part I112, Surface
Water Dralnage Report

23. All waste disposal activities conducted on the tract are included in this application.

c: \users\kcrowe\qolder assomates\1401491 cny of edlnburq permit appllcatlon tceq msw 956 - documents\application\response to first nod\part -
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@@ CITY OF EDINBU’RG

oa WATE

Edinburg Regional Disposal Facility
Permit Amendment Application TCEQ Permit MSW-956C
Part I, Facility and Applicant Information, Supplementary Technical Report

and the rate of waste disposal could reach approximately 1,625,000 tons per year.

The total disposal

capacity and site life calculations are provided in Part l11I3A, Volume and Site Life Calculations.

) . ) TCEQ Permit MSW-956B | TCEQ Permit MSW-956C
Table I-6: Permit Condition Comparison
Permitted Area (acre) 253.5 602.5
Waste Disposal Unit Area (acre) 192.9 406.0
Buffer/Other Area (acre) 60.6 196.5
Remaining Capacity (cubic yards) 5,738,691 81,562,46576,304,934
Remaining Projected Site Life (years) 8 years 64 years
Maximum Elevation (ft-msl) 213 398
Elevation of Deepest Excavation (ft-msl) 70 70
FPotosteRonee LB
2.3 Properties of Waste

30 TAC §305.45(a)(8)(B)(ii)

Waste authorized for acceptance at the facility in accordance with Part I, Waste Acceptance Plan will be
appropriate for a Type | municipal solid waste disposal facility and will not have constituents or

characteristics that will negatively impact or influence the design and operation of the facility.

2.4 Other Information

30 TAC §305.45(a)(8)(C)

Both the Edinburg Regional Disposal Facility, TCEQ Permit MSW-956B, and the Type IV Landfill, TCEQ
Permit MSW-2302, share a common entrance and certain facilities and equipment. Existing
structures/areas located at the facility, which will remain as part of this permit amendment application,

include:

Landfill administrative office

Gatehouse and scales

Citizen collection station

Landfill gas to energy facility including landfill flare and blower
Reusable material staging area

Large item salvage and white goods storage area

Fuel storage tank

c: \users\kcrowe\qolder assomates\1401491 cny of edlnburq permit appllcatlon tceq msw 956 - documents\application\response to first nod\part -
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APPENDIX IA3

PERMIT BOUNDARY METES AND BOUNDS_LEGAL DESCRIPTION
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APPENDIX A4

PERMIT BOUNDARY METES AND BOUNDS EXHIBIT
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PROPERTY OWNER AFFIDAVIT



PROPERTY OWNER’S AFFIDAVIT

I, Richard M. Hinojosa, as City Manager, as authorized signatory for City of Edinburg, acknowledge on
behalf of City of Edinburg, the owner of record of the property herein described:

The permit boundary for TCEQ Permit MSW-956C. a 602.52 acre tract of land comprised of Lots 42-46 &
57-61, Block 42, South Texas Development Company Subdivision Hidalgo County, Texas, and Lots 1-
24, Citrus Fruit Development Company's Land, Hidalgo County, Texas, Lots 1-10, Block 51, Lots 1-10,
Block 50, and a portion of Lots 6-10, Block 43, all being of the Citrus Fruit Development Company's Land,
Share 5 & 6, of the Mutual Partition of Tract 158, San Salvador Del Tule Grant, , Hidalgo County, Texas.”

| acknowledge that City of Edinburg is applying for authorization to horizontally and vertically expand the
existing municipal solid waste landfill facility under permit amendment application TCEQ Permit MSW-956C
upon such property.

| acknowledge on behalf of City of Edinburg, that the State of Texas may hold the City of Edinburg either
jointly or severally responsible for the operation, maintenance, closure, and ay required post-closure care
of the site and facility.

| acknowledge on behalf of City of Edinburg, that it has responsibility to file with the deed records of Hidalgo
County, an affidavit to the public advising that the Site has been used for a solid waste facility, prior to the
time the Site 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 at the municipal solid waste facility in
accordance with 30 TAC §330.19.

I acknowledge on behalf of City of Edinburg, the requirement that owner or operator of the Site and the
State of Texas shall have access to the property described herein during the active life and post-closure
care of the municipal solid waste facility for the purpose of inspection and maintenances.

WITNESS MY HAND on this ID% day of DCT—D bﬁr : 20171
\d\ —

Richard M. Hingjosa, City @nager

SWORN TO AND SUBCRIBED before; me on this I D’ﬂf‘ day oiOCf—Di%r , aol—]

J VL/\) , For H’)M [%D County, Texas
Notary Public

My Commission Expires: j l \g\ )K

MARTHA JENKINS

%z Notary Public, State of Texas

My Commission Expires
July 15, 2018

Phone (956) 388-8204 « Fax (956) 383-7111
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1.2 Waste Parametric Limitations
30 TAC §330.61(b)(1)

Waste accepted at the facility will not have constituent concentrations or characteristics that will adversely
impact or influence the design and operation of the facility. Special wastes accepted at the facility will meet
the provisions of 30 TAC 8330.171 and criteria outlined in Part IVH, Special Waste Acceptance Plan,

including the waste management procedures set forth in Part IV, Appendix H-1, Waste Specific Special

Waste Management Procedures.

1.3 Waste Source Generation
30 TAC §330.61(b)(1)(A)

The facility serves individuals, businesses, and communities in the Lower Rio Grande Valley, including the
City of Edinburg and Hidalgo, Starr, Books, Kennedy, Willacy, and Cameron Counties. According to the
Regional Solid Waste Management Plan Amendment developed by the Lower Rio Grande Valley

Development Council, the waste types and percentage by weight are as follows.

Table 1I-2: Lower Rio Grande Valley Waste Characteristics

Types of Waste Percentage | Description

Residential 40.73% Durable goods - appliances and furniture
Non-durable goods - papers, disposable diapers, clothing & footwear
Containers and packaging
Food wastes and yard wastes

Commercial 14.15% Commercial waste - cardboard, office papers, food, disposable
dinnerware, and other waste products. Disaster waste is included in
this category.

Contaminated Soil | 12.9% Generated during remediation of spill sites, often in conjunction with
removal of underground storage tanks.

Class Il & Class Il | 10.8% Waste imported from Mexico - A sub-category of industrial waste

C & D Waste 7.6% Wastes resulting from construction and demolition processes

Brush 5.9% Trees, shrubs and other yard waste debris

Institutional 3.93% Institutional waste (schools, nursing homes and hospitals) generally
considered the same as commercial waste.

Recreational 2.95% Waste generated at parks and other recreational facilities.

Sludge 0.6% Sludge from water and wastewater treatment plants and also
septage (pumped from septic tanks) and grease and grit trap waste.

Class | Asbestos 0.44% Asbestos generated during construction demolition or removal of
asbestos from existing buildings and readily releases airborne
particles.

Litter/Dumping .006% Waste generated by promiscuous dumping along road ways and
other areas

Asbestos .06% Asbestos generated construction demolition or removal of asbestos
from existing buildings and does not readily release airborne
particles.
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2.2.2 Compatibility with Surrounding Land Use, Zoning, Community Growth Patterns
30 TAC §330.61(h)

Sections 2.3 discusses site-specific land use characterization including surrounding land use, zoning in the
vicinity, community growth patterns, and proximity to residents and other uses. As documented, the MSW

facility is compatible with the surrounding area.

2.3 Land Use Characterization

2.3.1 Land Use Map
30 TAC §330.61(g)

Figure 1l-4, Land Use Map is a constructed map showing the facility boundary and land uses within 1 mile
such as commercial, industrial, residential, recreational, institutional, and open areas used for agricultural,
pastureland, or roadways. The map shows the location of approximately 972 residences, sixty commercial
and industrial businesses, a school, a licensed daycare facility, four churches, a cemetery, and a
recreational area within 1 mile of the facility boundary. There are no ponds or lakes, hospitals, or historic

structures and sites within 1 mile of the facility boundary.

Any existing zoning on or surrounding the property is shown on Figure 1I-5, Zoning Map and any drainage,
pipeline, and utility easements within the facility are shown on Figure 11-6, Drainage, Pipeline, and Utility
Easement Location Map. Access roads serving the facility are shown on the Figure lI-4, Land Use Map

and Figure 11-11, Traffic Volumes.

2.3.2 Zoning Map
30 TAC §330.61(h)(1)

Figure 11-5, Zoning Map shows the City’s Official Zoning Map dated June 16, 2015 within 2 miles of the
facility as well as property recently annexed by the City. The facility is located with the City of Edinburg
limits zoned for industrial land use.

2.3.3 Drainage, Pipeline, and Utility Easement Location Map
30 TAC §330.61(c)(10)

Figure 11-6, Drainage, Pipeline, and Utility Easement Location Map shows two deed recorded dedicated
pipeline easements within and adjacent to the facility property. Deed records for both pipeline easements
are located in Appendix IA, Legal Description. One 20-foot wide pipeline easement, owned by Texas Gas
Services, runs adjacent to the eastern and northern facility property boundary. Another 20-foot wide pipeline

easement, owned by Vernon E. Faulconer, Inc. (VEFI), runs adjacent to the Texas Gas Services pipeline
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along northern property boundary and continues south to the gas production well located approximately

675 feet from the north property boundary as shown on Figure 11-6.

Electrical powerlines owned by Magic Valley Electric Cooperative currently run from the intersection of
Encinitos Road and the west property boundary a distance of approximately 2,000 feet south along the
west permit boundary and extend approximately 5,000 feet east. Another electrical powerline owned by
American Electric Power is located adjacent to the entrance road into the facility. Both powerlines are not

constructed on dedicated easements and may be relocated if necessary for future site development.

A City owned sanitary sewer line currently runs from the intersection of Encinitos Road and the west
property boundary and extends approximately 1,900 feet east. Another City owned sanitary sewer line is
located adjacent to the entrance road into the facility. Neither sewer line is constructed on dedicated

easements and may be relocated if necessary for future site development.
No drainage easements are located within the facility.

2.3.4 Character of Surrounding Land Use
30 TAC §330.61(h)(2)

Information about the character of surrounding land uses within 1 mile of the facility is depicted on Figure
lI-4, Land Use Map. Portions of land are developed with a wide variety uses such as commercial, industrial,
residential, recreational, institutional, and open areas used for agricultural, pastureland, or roadways. A
breakdown of land use type and corresponding areas is summarized in Table 1I-5, Land Use within One
Mile.

Table II-5: Land Use within One Mile

Land Use Areain Acres | Percentage of
Total Area
Open 2,773 52.4%
Industrial 1,554 29.3%
Residential 779 14.7%
Commercial 86 1.6%
Institutional 83 1.6%
Recreational 19 0.4%
Total 5,294 100.0%
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2.3.5 Growth Trends
30 TAC §330.61(h)(3)

Information about growth trends within 5 miles of the facility with directions of major development is
evaluated by area population projections, inspection of a series of aerial photographs, and local planning

studies.

2.3.5.1 Population Projections

Population projection data is provided by Texas State Data Center (TSDC) Office of the State Demographer
county level population projections. Such projections are based on recent and projected demographic
trends, including the birth rates, survival rates, and net migration rates of population groups defined by age,
gender and ethnicity. The TSDC strongly recommends use of their half migration scenario for long-term
planning. Population projections for the facility’'s current market areas are presented in Table II-6,

Population Projections and Annual Growth Rates by County. The average annual growth rate for Hidalgo

County is 1.75 percent.
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located on the southern boundary of the facility west of the entrance road. The flare station located directly
north of the LFGTF on facility property may be moved for future site development to a location within the
LFGTF permit boundary. The unused container storage pad and storage building will be removed as
operational development progresses.

2.3.9 Prevailing Wind Direction
30 TAC §330.61(c)(1)

A wind rose is included as Figure 1I-10, Wind Rose to illustrate the prevailing wind direction for the
Brownsville Airport located approximately 50 miles southeast for the period January 1, 1984 to December
31, 1992. The prevailing wind direction is from the south and southeast with a strength that can be greater
than 21 knots. Calm winds are 5.23 percent of the time.

2.4  Transportation

2.4.1 Traffic
A traffic and location restrictions review and correspondence with Texas Department of Transportation
(TxDOT) is included in Appenidx IIA, Traffic.

24.1.1 Access Road Availability and Adequacy
30 TAC §330.61(i)(1)

24.1.1.1 Access Road Avalilability

The facility entrance is located at 8601 Jasman Road north of FM 2812 and is shared with the City’s Type
IV Landfill, TCEQ Permit MSW-2302. The access route from US Hwy 281 is eastbound on FM 2812 and
north onto Jasman Rd. An additional facility access route used only for landfill operations and maintenance
vehicles as well as for emergency response vehicles from US Hwy 281 is eastbound Encinitos Rd. Figure

[I-11, Traffic Volume shows the access roads to facility.

24.1.1.2 Access Road Adequacy
Access road adequacy for US Hwy 281 and FM 2812, as provided by TxDOT, and a summary of their
characteristics is presented in Table II-7, Access Road Characteristics. The portion of Jasman Rd located

north of FM 2812 is owned, operated, and maintained by the City.

c:\users\kcrowe\golder associates\1401491, city of edinburg permit application tceq msw 956 - documents\application\response to first nod\part ii\ii.docx

Submitted: July 2017 -

Revised: November 2017 ?A EG()lde]_‘
14 y :
L7 Associates




@@ gﬁf”f”ﬁ“ Edinburg Regional Disposal Facility
WASTE Permit Amendment Application TCEQ Permit MSW-956C
@ MANAGEMENT Part Il, Waste Acceptance Plan, Existing Conditions Summary, and Facility Layout

Table II-7: Access Road Characteristics

Access | Maximum | Number | Width of Curb/ Surface Type
Road Weight of Lanes | Shoulders?
(Pounds) | Lanes? (ft)
US Hwy 80,000 4 12 5to 10-ft | Asphaltic concrete Pavement surface
2813 shoulder | overlaying a limed caliche base
FM 80,000 24 12 ~10-ft Asphaltic concrete Pavement surface
28124 shoulder | overlaying a limed caliche base

1. The number of lanes represent the total in both directions.

2. Curb and shoulder exist in both directions.

3. Near the intersection with FM 2812, US Hwy 281 northbound frontage road has three 12-foot wide lanes.

4. For a distance of approximately 500 foot on the eastern side of the intersection with US Hwy 281, FM 2812
has four 12-foot wide lanes.

24.1.2 Volume of Vehicular Traffic
30 TAC §330.61(i)(2)

Volume of vehicular traffic on access roads within 1 mile of the proposed facility, both existing and future,

during the expected life of the proposed facility is summarized in Table 1I-8, Volume of Vehicular Traffic and

presented on Figure 11-11, Traffic Volume. The expected life is estimated at 60 years with a 2 percent annual

growth rate.

Table 11-8: Volume of Vehicular Traffic

Access Location Existing Annual Future Annual
Road Average Daily Traffic | Average Daily Traffic
US Hwy 281 | North of FM 2812 intersection 18,954 VPD 667,605 VPD
US Hwy 281 | South of FM 2812 intersection 32,674 VPD 1,150,856 VPD
FM 2812 West of Jasman Road intersection 9,610 VPD 58,286 VPD
FM 2812 East of Jasman Road intersection 8,420 VPD 51,069 VPD

2.4.1.3 Facility Traffic Volume
30 TAC §330.61(i)(3)

Volume of vehicular traffic expected to be generated by the facility on access roads within 1 mile of the

proposed facility summarized in Table 11-9, Facility Traffic Volume and presented on Figure II-11, Traffic

Volume. The expected life is estimated at 60 years with a 2 percent annual growth rate.

Table 11-9: Facility Traffic Volume

Access Location Existing Annual Future Annual
Road Average Daily Traffic | Average Daily Traffic
Jasman Facility Entrance 187 VPD 763 VPD
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2.4.2.4 No Bird Hazards
30 TAC §8330.545(a) & 330.545(c)

The facility is located greater than 10,000 feet from the South Texas International Airport at Edinburg’s
runway end used by turbojet aircraft and greater than 5,000 feet from the Norman and White Airport’s
runway end used by piston-type aircraft. The facility is not located in an area where the attraction of birds
can cause a significant bird hazard to low-flying aircraft, and the facility has been designed and will be

operated so that the municipal solid waste landfill units do not pose a bird hazard to aircraft.

2.4.2.5 Notice to Airports and FAA
30 TAC §330.545(b)

In addition to the FAA, notification of the proposed landfill expansion was submitted to the South Texas

International Airport at Edinburg and Norman and White Airport.

2.5 General Geology and Soils Statement
30 TAC §330.61(j)(1)-(4)

Detailed discussion of the site geology is included in Part lll4, Geology Report.

2.5.1 Geology and Soils
30 TAC §330.61(j)(1)

25.1.1 Geology
In the Lower Rio Grande Valley (LRGV) the depositional stratigraphy described as the Gulf Coast Aquifer

(GCA) are Quaternary and Neogene period sediments consisting primarily of fine to medium-grained
materials deposited by fluvial and eolian processes. The outcrop of each progressively older, underlying
unit is found to the west of the younger, overlying unit. Because of continental shelf differential subsidence,

units typically thicken and dip toward the coastline of the Gulf of Mexico.

Figure 11-12, Geologic Map presents the McAllen-Brownsville Sheet, Geologic Atlas of Texas prepared by
the Bureau of Economic Geology. This map presents geologic units and structural features within the
vicinity of the facility with text describing the stratigraphy and lithology of the map units. The facility is located

on Neogene sediment overlain by Quaternary windblown sediment.

The generalized stratigraphic column of the area beneath the facility is presented to a depth of
approximately 1,600 ft-bgs, which is the base of the Evangeline Aquifer. Based on Figure 1I-12, Geologic
Map and Figure 11-13, Regienal-Stratigraphic Cross-Section, the Goliad Formation outcrops in the vicinity

and is overlain by a veneer of Holocene eolian deposits. A description of the stratigraphy, including geologic
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age, lithology including variations, thickness, depth, geometry, hydraulic conductivity, and depositional

facies of each geologic unit as available through current geologic information is included in Table I114-1.

Table 11-10: Stratigraphic Units Underlying Facility
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(Table compiled after Baker, 1979; Chowdhury and Mace, 2007; and Young et al., 2010)

25.1.2

Soils

Figure 11-14, Soils Map presents the distribution of six soil series, predominantly loamy, located across the

facility according to the Soil Survey of Hidalgo County, Texas. These soil series include: the Brennan,
Hebbronville (#22, #23, and #24), Hidalgo, Racombs, and Willacy Series. Table 1I-11, Soil Types lists
sixteen soil types within the facility boundary, percentage of area covered, and potential for water and wind

erosion

Table 1I-11: Soil Types

Area Water Wind

Covered* Erosion Blowing

Soil Unit Name (%) Hazard Hazard
3 Brennan fine sandy loam, 0 to 1 percent slopes 7.8 Slight Moderate

9 Delfina loamy fine sand, warm, 0 to 2 percent slopes 4.2 Moderate Severe
16 | Hargill fine sandy loam, 0 to 1 percent slopes 9.5 Slight Moderate
17 | Hargill fine sandy loam, 1 to 3 percent slopes 6.6 Moderate Moderate
22 | Hebbronville sandy loam, 0 to 1 percent slopes 7.7 Slight Moderate
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2.5.3 Seismic Impact Zone Assessment
30 TAC §330.61(j)(3) & §330.557

New municipal solid waste landfill units and lateral expansions shall not be located in seismic impact zones.
A seismic impact zone is defined as an area with a 10-percent or greater probability that the maximum
horizontal acceleration in lithified earth material, expressed as a percentage of the earth’s gravitational pull

(g9), will exceed 0.10 g in 250 years.

The 2014 U.S. Geological Survey (USGS) National Seismic Hazard Maps display earthquake ground
motions for various probability levels across the United States up to 50 years. According to the USGS,
ground motion values having a 2% probability of exceedance in 50 years should be approximately the same
as those having 10% probability of being exceeded in 250 years. Figure 11-15, Seismic Impact Zere Map
shows the maximum horizontal acceleration is approximately 0.02g at the location of the facility. Because

the maximum horizontal acceleration is less than 0.1g, the facility is not located in a seismic impact zone.

2.5.4 Unstable Areas Assessment
30 TAC §8330.61(j)(4) & 330.559

An unstable area is defined to be a location that is susceptible to natural or human-induced events or forces
capable of impairing the integrity of some or all of a landfill's structural components responsible for
preventing releases from the landfill; unstable areas can include poor foundation conditions, areas
susceptible to mass movement, and karst terrains. No unstable areas exist within the vicinity of the facility

that would impair the integrity of any landfill components.

254.1 Local Soil Conditions

The soils within vicinity of the facility are predominantly sandy loam and have similar soil properties. They

are well drained because of high infiltration rates and lack natural drainage features. No significant

differential settling is anticipated.

2.5.4.2 Local Geologic or Geomorphologic Features

The lithology within the vicinity of the facility is moderately consistent and no indication of any karst
conditions, active geological faulting, or presence of salt domes; therefore no differential subsidence is

anticipated.

2.5.4.3 Local Human-Made Features

In Part 1113, Waste Management Unit Design analyses were performed to assess the performance of the
landfill with respect to slope stability and settlement using very conservation assumptions. Results of the

analyses indicate slope stability and long-term settlement would not impair the integrity of the landfill's
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2.8 Floodplains
30 TAC §8330.61(m)(1) & 330.547(b)

The facility’s northern boundary extends into two small unnamed ponding areas designated as a 100-yr

flood zone without floodways. Construction of the facility’s perimeter berm and storm water management

structures—placement of fill in the 100-yr flood zone without floodways—uwill not restrict the flow of the 100-

year flood, reduce the temporary water storage capacity of the floodplain, or result in washout of solid waste

S0 as to pose a hazard to human health and the environment. The City of Edinburg has jurisdiction over

the facility and adjacent properties and the Director of Public Works has reviewed and approved the

construction of the facility’s perimeter berm and storm water management structures.

2.8.1 Location

The facility's property boundary is located on the Flood Insurance Rate Map (FIRM) panel number 480334
0325D dated June 6, 2000 as depicted in Figure [IC-1, Flood Insurance Rate Map (FIRM). A Flood
Insurance Study (FIS) and FIRM for the Unincorporated Ares of Hidalgo County, Texas, have been revised
by a Letter of Map Revision (LOMR) case number 01-06-1095P dated May 17, 2001 to reflect revised
hydrologic and hydraulic analyses, and more accurate topographic information. Figure [IC-2, Revised FIRM
to Reflect LOMR depicts the facility’s property boundary on the revised FIRM based on LOMR 01-06-1095P
with revised Special Flood Hazard Areas (SFHA). The most current SFHA delineations available are FEMA
Quality Level 3 (Q3) Flood Data files. Figure IIC-3, FEMA Q3 Flood Data shows the facility’s northern

boundary extends into two small unnamed ponding areas designated as SFHA Zone A, 100-year flood with

no base flood elevations determined.

2.8.2 Data Source
The Facility's property boundary is located on the Flood Insurance Rate Map (FIRM) panel number 480334
0325D dated June 6, 2000, which was revised by LOMR 01-06-1095P dated May 17, 2001. The SFHA

changes made by subsequent Letter of Map Changes (LMOCSs) have not yet been incorporated into FEMA's

National Flood Insurance Program (NFIP) National Flood Hazard Layer (NFHL) digital database and does

not yet contain high resolution flood hazard mapping data for Hidalgo County. The most current SFHA

delineations available for the project area are FEMA Quality Level 3 (QO3) Flood Data files as verified by
FEMA.

2.8.3 Floodplain Evaluation

A floodplain evaluation for TCEQ Permit MSW-956B was performed using FIRM revised by a LOMR case
number 01-06-1095P dated May 17, 2001 as depicted on Figure 1IC-2, Revised FIRM to Reflect LOMR.
Appendix [IC1, Floodplain Evaluation for TCEQ Permit MSW-956B includes floodplain correspondence in

c:\users\kcrowe\golder associates\1401491, city of edinburg permit application tceq msw 956 - documents\application\response to first nod\part ii\ii.docx

Submitted: July 2017 -

Revised: November 2017 ?’5 Golder
23 V4 ;A .
ssociates




a@ g‘ﬁf”f”ﬁ“ Edinburg Regional Disposal Facility
WASTE Permit Amendment Application TCEQ Permit MSW-956C
@ MANAGEMENT Part Il, Waste Acceptance Plan, Existing Conditions Summary, and Facility Layout

Appendix 1IC1-1 and documentation that the development of TCEQ Permit MSW-956B was certified not to

violate floodplain restrictions in Appendix 1IC1-2.

A floodplain evaluation was performed for the expansion property for TCEQ Permit MSW-956C as depicted

in Figure IC-3, FEMA O3 Flood Data and a request for Conditional Letter of Map Revision Based on the
Placement of Fill (CLOMR-F) was submitted to FEMA. Appendix [IC2, Floodplain Evaluation for TCEQ
Permit MSW-956C Expansion Area includes Appendix 1IC2-1, FEMA CLOMR-F Request which includes a

detailed evaluation of proposed fill in the two SHFA Zone A areas, figures detailing facility design plan and

profiles, and required documentation to demonstrate compliance with each applicable requirement of 30
TAC 88330.63(c)(2), 330.307(b), and 330.547.

As discussed in Appendix [IC2-1, FEMA CLOMR-F Request, the facility's stormwater management system

will incorporate ponds with adequate capacity to hold all runoff, and there will be no offsite stormwater

discharge except the insignificant runoff from the exterior slope of the access road berm. The facility

perimeter berms are designed to protect deposited waste from flooding. The diversion structures route

stormwater run-off to the stormwater ponds along the perimeter of the facility and the access roads prevent

run-on from entering the facility.

As detailed in Appendix 11IC2-1, FEMA CLOMR-F Request, FEMA's O3 Flood Data Zone A delineation was

used to determine a 100-year base flood elevation (BFE) of 86 feet above mean sea level (ft-msl) for the

two small unnamed ponding areas designated (SFHA) Zone A without floodways using contour interpolation

as described in FEMA's quide, Managing Floodplain Development in Approximate Zone A Areas. Figure 4

in Appendix [IC2-1, FEMA CLOMR-F Request presents Sections A and B for profile views of the northeast

Zone A SFHA and northwest Zone A SFHA, respectively. Section A shows that the construction in the

northeast Zone A SFHA includes the waste buttressed by a landfill perimeter berm, a facility stormwater

perimeter channel, and a perimeter access road with a crest elevation of 95 ft-msl. Section B shows the

waste buttressed by a landfill perimeter berm, a stormwater perimeter channel, an access road with a

minimum elevation of 89 ft-msl, a stormwater pond, and a facility perimeter berm with a minimum elevation

of 89 ft-msl, i.e. a 3-ft minimum freeboard is maintained above the 100-year design flood (86 ft-msl) in

accordance with 30 TAC 330.307(b). Fhe—Federal-Emergency-Management-Agency's{FEMA)Flood

oLty a Man-No—480 4 Danal O D Ffa va D o

a Nnea P a NMaon »1Vi a Hig

-As demonstrated in Appendix 1IC2-1, FEMA CLOMR-F Request, cEonstruction of the facility’s landfill

perimeter berm and storm water management structures—placement of fill in the SFHA Zone A areas—
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will not restrict the flow of the 100-year flood, reduce the temporary water storage capacity of the floodplain,

or result in washout of solid waste so as to pose a hazard to human health and the environment.

2.8.4 Construction Approval

Response to CLOMR-F Request states FEMA-—+espended-that-the proposed development does not

encroach on a FEMA designated floodway and no buildings are anticipated to be constructed on the site-
In-additionFEMA-neted-that, there are no procedures under the NFIP regulations that require action on
your requests by FEMA. Hidalgo County, or other agencies having jurisdiction of the site, may have
requirements that apply. The City of Edinburg has jurisdiction over the facility and adjacent properties. The
Director of Public Works reviewed and approved the request for CLOMR-F thus signing the Community

Acknowledgement Form_included in Appendix 11C2-3, Community Floodplain Management Review and

Approval; therefore, no further action is required.

2.9 Wetlands
Appendix 11D, Wetlands includes a wetlands evaluation and correspondence with the Department of Army,
US Army Corps of Engineers (USACE).

2.9.1 Wetlands Determination
30 TAC §330.61(m)(2)

Appendix 1ID1, Wetlands Evaluation is a wetlands assessment for the facility’s expansion area conducted
by Naismith Engineering, Inc. (NEI) under applicable federal, state, and local laws. The assessment was
conducted to determine if existing water features within the facility’s expansion area meet federal 33 CFR
§328.3(c)(4) and state 30 TAC §307.3(84) criteria for wetlands, and if any jurisdictional “waters of the US”
are within the expansion area. Under the federal Clean Water Act § 404 (CWA § 404), the USACE regulates
the discharge of dredged and fill material into “waters of the US”. The phrase "waters of the US" defines
the extent of the USACE’s geographic jurisdiction of the CWA § 404. There are no known local laws or
ordinances that would regulate or otherwise apply to wetlands within the proposed expansion area.

The wetlands assessment identified a potential wetland meeting the criteria of hydrology, vegetation, and
hydric soils and performed a wetland delineation. The delineated isolated wetland is approximately 1/3 acre

in size and located in the middle of the facility’s expansion area. According to the wetlands assessment,
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(5) any other graphic representations or marginal explanatory notes necessary to communicate the proposed
construction sequence of the facility

(6) fencing

(7) provisions for the maintenance of any natural windbreaks, such as greenbelts, where they will improve the
appearance and operation of the facility and, where appropriate, plans for screening the facility from public
view

(8) all site entrance roads from public access roads

(9) for landfill units
(A) sectors with appropriate notations to communicate the types of wastes to be disposed of in individual

sectors

(B) the general sequence of filling operations
(C) sequence of excavation and filling
(D) dimensions of cells or trenches
(E) maximum waste elevations and final cover.

3.3  Facility Entrance Plan
The facility entrance and maintenance facilities are located south of the Type | disposal areas. Figure 1I-16,
Facility Entrance Plan illustrates existing facility buildings and designated areas, existing fencing and

screening, and site entrance roads.

3.3.1 Facility Buildings
30 TAC §330.61(d)(4)

Existing structures/areas located at the facility, which will remain as part of this permit amendment

application, include:

Landfill administrative office

Maintenance buildings

Gatehouse and scales

Dumpster / roll off box storage area

Citizen collection station

Landfill gas to energy facility including landfill flare and blower
Reusable material staging area

Large item salvage and white goods storage area

Fuel storage tank

3.3.2 Fencing
30 TAC §§330.61(d)(6) & 330.223(c)
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perimeter fence, a composite of either a four-foot barbed wire fence or a six-foot steel-link mesh fence,

currently installed around contiguous properties owned by the City. The perimeter fence encompasses the
facility permit boundary as well as the Type 1V Landfill TCEQ Permit MSW-2302 and landfill facilities to the

south and additional City owned properties to the east as depicted on Figure 11-16, Facility Entrance Plan.

A gate located at the facility entrance is locked by site personnel at the end of the day’s operations. Another
gate is located on the west side of the facility on Encinitos Road and is locked unless access is needed by

site personnel.

3.3.3 Screening
30 TAC 8330.61(d)(7)

Although there exist some visual screening of the along the southern portion of the facility boundaries, plans
for screening the facility from public view is not required because the nearest high traffic roadway is located

approximately 1,900 feet to the west and surrounding land use is primarily agricultural and industrial.

3.3.4 Site Entrance Roads
30 TAC §330.61(d)(8)

The facility entrance is located at 8601 Jasman Rd north of FM 2812 and is shared with the City’s Type IV
Landfill TCEQ Permit MSW-2302. Access to the facility entrance from US Hwy 281 is eastbound on
FM 2812 and north onto Jasman Rd. The site entrance of the facility is on its southern permit boundary

directly north of the scale house as shown on Figure 11-16, Facility Entrance Plan

3.4  Facility Layout Plan
30 TAC §330.61(d)(9)(A)

Figure 11-17, Facility Layout Plan illustrates an outline of the solid waste management units to receive waste
accepted by facility as outlined in 81.0, Waste Acceptance Plan; general locations of main interior facility

roadways that can be used to provide access to fills areas; surface water drainage features and ponds;
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buffer zones; and location of monitoring wells. Figure 11-17, Facility Layout Plan includes the location of the
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permanent site benchmark.

3.4.1 Outline of Solid Waste Management Units
30 TAC §330.61(d)(1)

Figure 1I-17, Facility Layout Plan illustrates an outline of the solid waste management units. Waste within
Pre-Subtitle D Units 1-4 will either be relocated for development of Unit 8 or an Overliner will be constructed
for vertical expansion. Therefore, Subtitle D waste disposal areas are 52.9 acres in Unit 5, 110.8 acres in
Unit 6, 205.7 acres in Unit 7, and 36.6 acres in Unit 8/Overliner.

3.4.2 Interior Facility Roadways
30 TAC §330.61(d)(2)

The facility has interior roadways that can be used to provide access to the solid waste management units

as shown on Figure 11-17, Facility Layout Plan.

3.4.3 Monitoring Wells
30 TAC §330.61(d)(3)

Figure 11-17, Facility Layout Plan shows the location of 38 monitoring wells used for the groundwater

monitoring system outlined in Part 1115, Groundwater Characterization Report.

3.5 Subgrade Layout Plan
30 TAC §330.61(d)(9)(D)

Currently active disposal areas are Unit 5, Cells SD-1 through SD-8 and Unit 6, Cells 1A through 6A. Figure
[I-18A, Subgrade Layout Plan — Overliner Option, depicts the subgrade elevations of the lateral expansion
cells within Unit 7 and Overliner and lists their approximate dimensions. Likewise Figure 1I-18B, Subgrade
Layout Plan —Unit 8 Option, depicts the subgrade elevations of the lateral expansion cells within Unit 7 and
Unit 8 and lists their approximate dimensions. Cells may be divided into smaller areas for development.

Resulting divisions will be labeled with parent cell designation appended with an incremental letter.

3.6  Final Contour Map
30 TAC §330.61(d)(9)(E)

Figure 11-19, Final Contour Map depicts the maximum final cover elevation of approximately 398 ft-msl. The
maximum waste elevation is the final cover elevation minus the thickness of final cover and is dependent

on thickness of the final cover lining option used. Part IlI7, Closure Plan details final cover lining options.
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Crowe, Kelly

To: Russell Hooten
Subject: RE: Threatened or Endangered Species Review

From: Russell Hooten [mailto:Russell. Hooten@tpwd.texas.gov]
Sent: Wednesday, October 25, 2017 2:14 PM

To: Crowe, Kelly <Kelly Crowe@golder.com>

Subject: RE: Threatened or Endangered Species Review

Hi Kelly,
Yes, | did review it. Overall, TPWD is OK with the responses to our recommendations.

The letter to me indicates that there was an attachment, a letter from Ernesto Reyes dated October 20, 2015. | did not
receive that attachment. Could you forward that to me so our records for this project can be complete?

Thank you,
Russell
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1.0 GENERAL FACILITY DESIGN

1.1 Facility Access
30 TAC §8330.63(b)(1) & 330.223(c)

The facility shares and entrance with Type IV Landfill TCEQ Permit MSW-2302 where access to the

facility is controlled by a perimeter fence, a composite of either a four-foot barbed wire fence or a six-

foot steel-link mesh fence, currently installed around contiguous properties owned by the City. The

perimeter fence encompasses the facility permit boundary as well as the Type IV Landfill TCEQ Permit

MSW-2302 and landfill facilities to the south and additional City owned properties to the east as

depicted on Figure 11-16, Facility Entrance Plan.feneing-has-been-installed-along-its-southern-boundary
to-provide-continuous-security-and-access-controk A gate located at the facility entrance is locked by

site personnel at the end of the day’s operations. Another gate is located on the west side of the facility
on Encinitos Road and is locked unless access is needed by site personnel. Additional-fencing-isnot

1.2 Waste Movement
30 TAC §330.63(b)(2)

Figure Il11-1, Waste Movement Flow Diagram and Figure 1111-2, Schematic View of Various Waste
Disposal, Processing, and Storage Areas illustrate a generalized process design and working plan of

the overall facility.

1.2.1 Flow Diagram
30 TAC §330.63(b)(2)(A)

Figure 1111-1, Waste Movement Flow Diagram is a flow diagram illustrating storage, processing, and
disposal sequences for the types of waste accepted in accordance to Part I, 81.0 Waste Acceptance

Plan.

1.2.2 Schematic View Drawings
30 TAC §330.63(b)(2)(B)

Figure 1l11-2, Schematic View of Various Waste Disposal, Processing, and Storage Areas is a
schematic view showing the various phases of collection, separation, processing, and disposal for the
types of waste accepted in accordance to the Part I, 81.0 Waste Acceptance Plan. Structures/areas
for the gatehouse and scales, citizen collection station, reusable material staging area, and large item
salvage and white good storage area is located with the permit boundary of Type IV Landfill TCEQ
Permit MSW-2302.
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1.2.3 Ventilation and Odor Control
30 TAC §330.63(b)(2)(C)

The facility will follow measures outlined in Part 1V, Site Operating Plan 84.14, Odor Management Plan

for all storage, separation, processing, and disposal units.

1.2.4 Generalized Construction and Design Details

1.2.4.1 Storage and Processing
30 TAC §330.63(b)(2)(D)

Roll-off waste containers are used for temporary storage for citizen collection, reusable materials, and
large item salvage. Roll-off waste containers are prefabricated to industry standards, therefore

generalized construction details are not required.

1.2.4.2 Storage and Processing Component Slab and Subsurface Supports
30 TAC §330.63(b)(2)(E)

The foundation of designated areas for citizen collection, reusable materials, and large item salvage as
depicted in Figure Il11-2, Schematic View of Various Waste Disposal, Processing, and Storage Areas

are maintained; no slab and subsurface supports for roll-off waste containers are required.

1.2.4.3 Storage and Processing Component Containment Dikes or Walls
30 TAC §330.63(b)(2)(F)

All storm water is contained within the facility boundary as well as within the Type IV Landfill TCEQ
Permit MSW-2302 boundary with no discharge into surface water in the state as a result of any storm
event; therefore containment dikes or walls are not required to enclose all storage and processing

components and all loading and unloading areas.

1.3 Endangered Species
30 TAC §330.63(b)(5)

In response to Texas Parks and Wildlife Department (TPWD) recommendations, the facility will employ
best management practices to minimize potential negative impacts to federally-listed and state-listed
wildlife to include a “no kill” policy. In addition, the City of Edinburg (City) made an agreement with
United States Fish and Wildlife Service (USFWS) to preserve a 200-foot wide corridor of dense native
woodland along the northern property boundary established with native vegetation, connecting to the

southern property boundary of dense native woodland owned by the City. The facility is designed with

the following features to protect endangered species:
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B Perimeter fencing, a composite of either a four-foot barbed wire fence or a six-foot
chain-link fence, is currently installed around contiguous properties owned by the City.
Any four-foot barbed wire fence along the perimeter will be replaced with a six-foot
steel-link mesh fence designed to inhibit wildlife from entering project areas.

B Excavations and embankments are to be constructed with side slopes no steeper than
3 feet horizontal to 1 foot vertical to provide an adequate escape for wildlife.

Please refer to Part IIE, Endangered or Threatened Species for response to TPWD recommendations
and agreement with USFWS.
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I2F-1  HEC-HMS Input and Output
Appendix 112G Long-Term Pond Storage Capacity Analysis
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work and local regulations. Selected hydrologic methods and input parameters are presented in Appendix
[1I2A, Detailed Drainage Calculations.

2.1.3 Peak Flow Rates and Runoff Volumes
30 TAC §330.63(c)(1)(D)

The HEC-HMS hydrologic model was used to determine the peak flows and volumes resulting from the 25-
year, 24-hour design storm. The NRCS unit hydrograph transformation methodology was used for all
drainage basins. Times of concentrations were calculated using TR-55 methodology. Peak flow rates were
used to design stormwater channels required in the drainage design (perimeter channels, downchutes, and
add-on berms). Channel calculations were performed using a spreadsheet that solves Manning’s equation
for normal depth. Culvert sizing calculations were carried out using HY-8 software developed by the U. S.
Department of Transportation Federal Highway Administration. Peak flow rates and runoff volumes are

included in Appendix I112A, Detailed Drainage Calculations.

2.2 Drainage Pattern Analyses
30 TAC §8330.63(c)(1)(C), 330.63(c)(1) (D)(iii) & 330.305(a)

Existing drainage patterns will not be adversely altered as a result of the proposed landfill development as
demonstrated in the comparison of peak flow rates, runoff volumes, and velocities in the pre-development
and post-development conditions. Analysis points were located for the pre-development and post-
development conditions to represent locations where run-on flows enter the site or runoff exits the site. The
analysis points and contributing drainage areas are shown on Figure Il12-1, Pre-Development Drainage

Plan and Figure 1112-2, Post-Development Drainage Plan.

The determination of no adverse alteration of drainage patterns is based on three factors related to

discharge of surface water: 1) peak flows, 2) velocities, and 3) volumes as measured at the permit

boundary. The pre-development condition at the facility has only two discharge points — one at CP-3 and

one at CP-9. In addition, there is one discharge point at CP-7 where water accumulates at a depression

along the permit boundary. The following bullets address these three discharge points:

B CP-3: In the pre-development condition an approximately 8-acre area drained to a
depression just west of the permit boundary in this part of the site. In the post-development
condition the contributing area to this discharge point is routed to an on-site stormwater
pond used to manage surface water. As a result, the flow to this depression is redirected
to the pond. This does not impact a receiving stream or channel downstream as there is
not one. The discharge velocity decreases from a non-erosive velocity to zero, resulting in
minimal change in_ post-development conditions related to velocity. The volume of
discharge is likewise routed to the stormwater pond and does not pond in the off-site
depression, and does not adversely impact existing drainage patterns because the
discharge volume is lower than in pre-development conditions and has no apparent
beneficial use.
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B CP-9: In the pre-development condition an approximately 8-acre area drained off site to
the south. The elimination of this discharge does not impact a receiving stream or channel
downstream as there is not one. The discharge velocity decreases from a non-erosive
velocity to zero, resulting in_ minimal change in post-development conditions related to
velocity. The removal of the volume of discharge at this location does not adversely impact
existing drainage patterns because the discharge volume is lower than in pre-development
conditions and has no apparent beneficial use.

B Atdischarge point CP-7 there is a depression in the surface topography where runoff ponds
along the permit boundary. In the pre-development condition, the contributing area for this
runoff is 19.8 acres. The post-development condition reduces this contributed area to 6.3
acres, but does not alter the drainage pattern into the depression. Since the contributing
area is lower, the peak flows, velocities, and volumes will all be lower and therefore do not
adversely alter existing drainage patterns. There is no apparent beneficial use of the runoff
at_this location either, therefore the reduced runoff volume does not have any adverse
alteration to the drainage patterns.

2.2.1 Drainage Areas
30 TAC §330.63(c)(1)(A)

The pre-development and post-development contributing areas for all analysis points were evaluated.
Subbasins for the pre-development condition were delineated using the final cover grades and drainage
design within approved TCEQ Permit MSW-956B and existing topography within the lateral expansion area
as shown on Figure 1112-1, Pre-Development Drainage Plan. Likewise, subbasins for the post-development
condition were delineated using the final cover design, the stormwater conveyance structure design (add-
on berms, downchutes, perimeter channels, culverts, etc.), and existing topography as shown on Figure
[112-2, Post-Development Drainage Plan. As demonstrated in Table 1112-1, analysis points CP-3 and CP-9

are the only relevant off-site discharge points in the pre-development condition.

Table 1112-1: Summary of Contributing Areas

; Contributing Area (acre)
Analyﬁ)ls/ControI Runoff Flow Pattern during Pre-
oint Pre-Development | Post-Development development Conditions
CP-1 19.7 0
Ponding on-site
CP-2 205.8 276.9 (total to the g
west ponds)

i Discharges to an off-site depression
CP-3 82 0 adjacent to Permit Boundary
CP-4 5.9 0
CP-5 59.9 0 Accumulate at depressions along
CP-6 84.5 0 permit boundary
CP-7 19.8 6.3

319.3 (total for the
CP-8 19.3 east ponds) Ponding on-site
CP-9 8.3 0 Discharges off-site
CP-10 39.9 0 Ponding on-site
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allowing 0.5 feet of freeboard for the design storm event. Add-on berm locations are depicted on Figure
[112-2, Post-Development Drainage Plan and add-on berm details are presented on Figure 1112-3, Drainage

Control Details | — Channels and Berms.

2.3.3 Downchutes

Downchutes are designed with a maximum slope of 25 percent and are formed by side berms with an
internal 2H:1V sideslopes and a design depth allowing 0.5 feet of freeboard for the design storm event.
Downchute channels are lined with 60-mil textured geomembrane; however a suitable alternative to
geomembrane may be used provided that the design is verified by a professional engineer. Stormwater
flow from the downchutes channel through energy dissipation structures into a low water road crossing

before discharging into either a perimeter channel lined with riprap or directly into a stormwater pond.

Downchute locations are depicted on Figure 1112-2, Post-Development Drainage Plan. A typical detail is
shown on Figure 1112-4, Drainage Control Details Il — Stormwater Downchute Details and Crossings along
with a schedule that describes the size, slope, water elevations, flow velocity, and length for each
downchute. Flowline profiles showing grades, flow rates, water surface elevations, velocities, and flowline

elevations along the entire length for the downchutes are provided in Figures 1112-11 through 1112-13.

2.3.4 Culverts
Adequacy of both existing and design culverts were evaluated using the Federal Highway Administration’s
HY-8 Culvert Analysis software. Culvert locations are depicted on Figure Il12-2, Post-Development

Drainage Plan._Typical culvert details are shown on Figure 1112-5, Drainage Control Details 1l — Culverts.

2.3.5 Stormwater Ponds
Stormwater is collected into 11 ponds: 7 are located west of Unit 7 and north of Units 1 — 6 designated at
Ponds W1 — W7; and 4 are located east of Unit 7 designated as Ponds E1 — E4 as depicted on Figure I112-

2, Post-Development Drainage Plan. Figure 112-6, Drainage Control Details 1V - West Ponds and Sections

and Figure 1l12-7, Drainage Control Details V - East Ponds and Sections show pond profiles; and Figure

1112-8, Drainage Control Details VI — Pond Details provides pond dimensions and design elevations. The

ponds will be constructed in a phased manner as needed to contain the stormwater runoff on-site as
dictated by the extent of landfill development. The stormwater ponds will be lined with 60-mil HDPE in

accordance with Part I1I3F, Liner Quality Control Plan._Hydrostatic uplift of the stormwater pond liner is not

anticipated because the pond linerit is above seasonal high groundwater levels.

Based on the runoff volume of the receiving areas, the ponds will be interconnected via equalization pipes
as follows: Ponds W1 through W3 will be equalized; Ponds W4 through W6 will be equalized; and Ponds
E1l, E2, E3, and E4 will be equalized. The estimated maximum water elevations for design storm event in

feet above mean sea level (ft-msl) are summarized in Table 1112-3. Comparison of the maximum water
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elevations in the ponds and the pond crest elevations demonstrates that the ponds have sufficient storage
capacity and freeboards ranging from approximately of 5 feet to over 10 feet. Such design ensures the

ponds have adequate capacity for more severe storms or consecutive storms. The designed ponds have

adequate capacity to contain runoffs from two consecutive 25-year 24-hour storms as shown in Table [112-
4. Furthermore, Ponds W7 and-E3-areis not required for the design storm event, rather they—areit is
designed as a contingency to provide additional storage capacity in case of extreme weather conditions.

Pond W7 may be equalized with Ponds W4 through W6 when needed or may be utilized by pumping

stormwater from other ponds under extreme weather conditions.

Table 1112-3: Pond Water Elevations for 25-Year, 24-Hour Storm

Runoff Volume Maximum Pond '\t/lr']rélrggr% IIE_Is\\//éoef Pond
(ac-ft) Water El. (ft-msl)
Pond (ft-msl) Freeboard (ft)
25-year 24-hour 25-year 24-hour 25-year 24-hour
storm storm - storm
w1l 29.2 85.1 91.0 5.9
w2 37.0 85.1 91.0 5.9
w3 6.5 85.1 91.0 5.9
w4 7.1 84.3 91.0 6.7
W5 7.1 84.3 91.0 6.7
w6 70.2 84.3 91.0 6.7
w7 7.8 78.5 91.0 125
El 80.9 82.077.4 94.0 12.016.6
E2 87.2 82.077.4 94.0 12.016.6
E3 11.1 66.877.4 94.0 27-416.6
E4 8.5 82.077.4 94.0 12.016.6

Table 1112-4: Pond Storage Capacity Vs. Two 25-Year, 24-Hour Storms

Runoff Volume (ac-ft) Pond Storage Adequate Capacity to
Pond Capacity (ac-ft) | Contain Runoffs from
Two 25-year 24-hour - Two 25-year 24-hour
Storms Storms?
W1 through W3 146 220 YES
W4 through W6 170 283 YES
E1 through E4 374 882 YES

The semi-arid climate at the site allows for the evaporation pond design. The majority of the water in the

ponds will evaporate, while a smaller portion will be used for site operations such as dust control. According
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the average annual lake evaporation rate is 62.60 inches and the average annual precipitation is 21.708
inches. The weather conditions combined with the pond system design will ensure adequate storage and
evaporation capacity at the site.

Further analysis has been performed to demonstrate the long-term performance of the ponds under the

post-development conditions. The analysis uses the 61-year historical weather data to model the pond

performance with consideration of evaporation. For conservative purposes, it is assumed that the average

monthly rainfall will occur within a 24-hour time period and the fact the water may be used for irrigation of

the final cover vegetation is omitted. As demonstrated in Appendix 112G, all ponds will have adequate long-

term storage capacity for 30 years under the post-developments conditions. For the west ponds, Pond W1

through W6, the average annual evaporation potential surpasses the annual stormwater runoff volume. For

the east ponds, Ponds E1 through E4, stormwater runoff may accumulate in the ponds, however, the pond

capacity still exceeds the estimated stormwater volume in the ponds after 30 years. Beyond 30 vears, i.e.

at the end of post-closure care period, use of the pond water may be re-evaluated in conjunction with the

land use at the time.

3.0 CONTAMINATED SURFACE WATER OR GROUNDWATER
30 TAC §330.305(g)

The City shall handle, store, treat, and dispose of surface or groundwater that has become contaminated
by contact with the working face of the landfill or with leachate in accordance with 30 TAC 8§330.207,

Contaminated Water Management.

3.1 Contaminated Water Storage Area Design
30 TAC §330.305(g)

Run-on and runoff controls for active disposal areas will be utilized to minimize the potential for stormwater
contamination. The working face of the active disposal area will be encompassed by a run-on berm (top
berm) and a runoff berm (toe berm) for the purpose of segregating potentially contaminated and non-contact
stormwater. Daily disposal operations will include an evaluation of the existing containment berm’s

capability to manage stormwater run-on and runoff.

3.1.1 Run-on Control System
30 TAC §330.305(b)

The City shall design, construct, and maintain a run-on control system capable of preventing flow onto the
active portion of the landfill during the peak discharge from at least a 25-year rainfall event. The run-on

berms are designed to accommodate the 25-year, 24-hour storm, the equivalent of an 8.5-inch rainfall event
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To guard against soil loss, the phased development plan for landfill cell construction and solid waste
placement will be followed. The figures in Part Il, 83.0 Facility Layout Plan describe in detail the planned
sequence of development, including sequencing of drainage and runoff controls, to ensure adequate slope

stability and limited erosion and soil loss.

4.4 Erosion and Sediment Control for Intermediate Cover Areas
30 TAC §330.305(e)(2)

This sub-section describes the interim controls that may be used during phased landfill development to
minimize erosion of top dome surfaces and external embankment sideslopes with intermediate cover_or

that have reached the permitted elevations. Based on velocity and soil erosion analyses, a selection of

BMPs is identified and general installation guidance is provided. Examples of standard published
specifications are also provided. Standard published specifications, which will be discussed in the following
sections, are provided in Appendix 112D, Example BMP Specifications. In accordance with 30 TAC
§330.165(c) and TCEQ guidelines, temporary erosion and sedimentation controls will be implemented on
intermediate cover areas within 180 days after placing intermediate cover, including a vegetative cover of
at least 60 percent. Depending on the weather conditions and the season of the year when the intermediate
cover is placed, methods of temporary control, as discussed in the following sections, will be implemented
to provide for erosion protection. Pursuant to TCEQ guidelines, all calculations in support of this erosion

and sedimentation control plan are based on 60 percent cover.

4.4.1 Erosion and Sedimentation Control Design — Intermediate Cover Areas

Since the exact conditions of the various interim conditions are impossible to predict due to daily changes
in fill patterns, a conservative approach is taken to determine the worst-case slope conditions. Therefore,
the built-out condition of the final cover scenario is used as the worst-case slopes. are determined from this
scenario. Even though interim conditions that are this extreme are unlikely, this is a conservative
assumption so that any possible interim slope conditions or lengths are covered by this extreme case. In
accordance with 30 TAC 8§330.305(d), the effective erosional stability of top dome surfaces and external
embankment side slopes of landfill operation, closure, and post-closure care was analyzed based on the

following criteria:

B The estimated peak velocity should be less than the permissible non-erodible velocities
under similar conditions. The applicable non-erodible velocities are 3.75 feet per second
for bare soil slopes and 5.0 feet per second for grassed (60 percent vegetation) slopes,
considering the soil types, grass types, grass conditions, and slope angles at the facility
(refer to Appendix I11I2C, Interim Erosion and Sediment Control Analysis).

B The potential soil erosion loss should not exceed the permissible soil loss for comparable
soil-slope lengths and soil-cover conditions. The 2007 TCEQ guidance document has
specified that the permissible soil loss is not to exceed 50 tons/acre/year and the
recommended cover is 60 percent.
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The top dome surface is sloped at 5 percent with a maximum length of approximately 114 feet. The external
embankment sideslopes are 4H:1V slopes. Analysis indicates that the stormwater velocity on the top dome
surfaces will not exceed the permissible non-erodible velocity in the worst-case conditions, and the length
of the 4H:1V slope will be limited to 240 feet to satisfy the flow velocity criteria. The velocity analyses are
included in Appendix IlI2C, Interim Erosion and Sediment Control Analysis and are summarized in Table
[112-45.

Table 1112-45: Summary of Interim Slope Velocities

Cover Slope Slope Segment Flow Velocity (fps)
5% slope Sﬁglnl‘z?: 1 0.85
. Segment 1
4H:1V slope 0-240 ft 1.89

If an intermediate slope in excess of 240 feet is constructed, then a portion of the slope must be converted
to final cover with permanent erosion controls, or temporary soil berms can be installed at 60-foot vertical

intervals (i.e. 240 feet along the slope) along the intermediate cover slopes.

The potential soil erosion loss was calculated using the Natural Resources Conservation Service of the
United States Department of Agriculture (USDA) Revised Universal Soil Loss Equation (RUSLE). A
permissible soil loss of 50 tons/acre/year and a cover of 60 percent are selected as the design criteria for
interim erosion and sediment controls. Results of the soil erosion analyses demonstrate that both the top
surfaces and the external embankment sideslopes can achieve effective erosional stability without any
stormwater diversion structures provided that the soil surfaces are stabilized with at least 60 percent ground
cover. Furthermore, since the flow velocities are the governing parameter for the maximum length of the
4H:1V slopes between the soil berms, the actual amount of soil loss will be reduced. Limiting the
uninterrupted length of 4H:1V slopes to a maximum of 240 feet will reduce the maximum soil loss on the

intermediate slopes to approximately 18.7 tons/acrel/year.

The analyses for interim erosion and sediment controls are included in Appendix 112C-1,
tnterimintermediate Cover Soil Erosion Loss and-Sediment-Control-Analysis.

4.4.2 Erosion and Sedimentation Control BMPs — Intermediate Cover Areas

There are numerous BMPs that can be implemented during landfill operations to meet the soil stabilization
and stormwater diversion requirements. These BMPs can be used prior to establishing vegetation or in
conjunction with vegetation. The selected BMPs for this site are commonly used and are discussed below.
The common BMPs discussed below include a specification and/or detail for reference. The controls

discussed below are available from several manufacturers. The site manager has the flexibility to purchase
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Temporary downchutes will be required when soil diversion berms are installed. Based on the calculations
included in Appendix 1112C-2, Intermediate Cover Soil Berm Calculation the maximum allowable drainage
area for the soil diversion berms yields a maximum berm length of 835 feet (corresponding to the maximum
drainage area of 4.6 acres). The temporary downchute will be installed at the termination of the temporary
soil diversion berm as necessary to collect runoff from the intermediate slope surface. The recommended
minimum temporary downchute channels are 2-feet deep, with 2H:1V sideslopes. The downchute width
will be determined based on the contributing drainage area as demonstrated in Appendix [112C-3,
Intermediate Cover Downchute Channel Calculation. A geosynthetic lining material (e.g., geomembrane

sheet) will be used to line the temporary downchute channels.

hydraulic—capacities—are—provided: The hydraulic design of the temporary downchutes is included in

Appendix [lI2C-3, Intermediate Cover Downchute Channel Calculation. A detail of the temporary

downchute channels is shown on Figure 1112-15, Erosion and Sedimentation Control Details - 1. In lieu of

downchute channels, corrugated plastic downchute pipes or metal pipes with equivalent flow capacity may
be used. If pipes are used as downchutes, the demonstration of equivalency of downchute pipes will be
maintained within the facility’s site operating record, furnished upon request to the TCEQ, and made

available for inspection by TCEQ personnel, as necessary.

For on-site stockpiles, the BMPs discussed previously, such as silt fence, hay bales, or rock or organic
berms, may be used at the site manager’s discretion to control erosion and runoff around the stockpile

areas. Details of these BMPs are shown on Figures I112-14 and 1112-15.

4.4.3 Placing and Removing Temporary BMPs

The BMPs discussed in the previous sections will be placed in accordance with the specifications as
included in Appendix 112D, Example BMP Specifications or in accordance with the manufacturers’
guidelines for that particular material. Since these BMPs are only temporary, they will be removed at the
site manager’s discretion when the specific situation warrants that the control is no longer needed or if a

different control is implemented. Examples of when a control will be removed or replaced are as follows:

60 percent cover has been established.

The BMP has been destroyed or damaged beyond repair.

The BMP is not functioning efficiently.

The intermediate cover area will become part of the active disposal area again.

The intermediate cover area will receive final cover and permanent erosion controls.

The BMP becomes a hindrance to daily site operations.

At other times, if deemed necessary by the site manager, the control may be removed to aid in the daily

ongoing waste fill and construction activities that may not specifically be itemized in the above list. The
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placement and removal of temporary BMPs should not hinder the site operations, but should be considered

by the site manager as an effective tool to minimize future maintenance or repairs.

BMPs will be removed or replaced as part of the site’s daily operations. Removed BMPs that have been
destroyed or damaged will be disposed of at the working face of the facility. The site manager will determine

a location to store reusable BMPs so they are easily accessible for future construction.

45 Erosion and Sedimentation Control for Final Cover Areas
30 TAC §330.305(e)

4.5.1 Erosion and Sedimentation Control Design — Final Cover Areas
The final cover stormwater system design includes crownslope add-on berms along the 5 percent final
cover top slopes and sideslope add-on berms spaced at 40-foot vertical intervals along the 4H:1V final

cover slopes, or a maximum length of uninterrupted flow of 160 feet. The selection of stormwater

management control structures will be a continual evolution of temporary and permanent control devices.
The facility fill sequence plans included in Figures 11-20, Operational Sequence Phases | — V will be used
to properly select both temporary and permanent stormwater structural controls. The stormwater
management structural controls were developed to provide low runoff velocities, to provide adequate
storage and detention, and to limit sediment and soil loss impacts on stormwater discharge quality. Soil
erosion loss and control was estimated using the Universal Soil Loss Equation in the USDA Handbook No.
703 - “Predicting Soil Erosion By Water: A Guide to Conservation Planning with the Revised Universal Soil
Loss Equation (RUSLE),” 1997.

The design results in a maximum estimated soil loss of 2.1 tons/acre/year for the 4H:1V sideslopes of the
landfill final cover. This estimate is equal to approximately 0.01 inches per year eroded from the final cover
for this worst-case scenario. Soil loss calculations are presented in Appendix I1I2E, Final Cover Erosion

Soil Loss Calculation.

4,5.2 Erosion and Sedimentation Control BMPs — Final Cover Areas
Permanent stormwater management controls include seeding, add-on berms, downchute channels, slope

contours, perimeter berms, final cap design, detention ponds, and discharge control structures.

To stabilize the final cover sail, a 6-inch thick top soil layer that is capable of supporting native vegetation
growth will be installed on the final cover surfaces. Maintenance and inspection, as addressed in 8§5.0
Inspection, Maintenance, and Restoration Plan of this report, will be implemented to ensure a minimum 90
percent ground cover on the final cover and to ensure that the diversion structures, including the detention

ponds, function as designed.
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4.6  Minimizing Off-site Vehicular Tracking of Sediments
To minimize the off-site vehicular tracking of sediments onto public roadways, traffic routing and site
operation practices will be developed. The following preventative measures will be utilized to control

sediment tracking:

B Maintain the site entrance to minimize the accumulation of excessive mud, dirt, dust, and
rocks.

B Schedule maintenance and construction of paved and temporary roads to limit disruption
of traffic flow patterns or create vehicular safety problems.

B Control traffic routing during wet weather conditions to limit the impact of sediment tracking.

50 INSPECTION, MAINTENANCE, AND RESTORATION PLAN
30 TAC §330.305(e)(1)

In addition to the design and operational considerations previously described in the 84.0 Erosion and
Sedimentation Control Plan of this report, it is necessary to inspect and maintain the stormwater
management system and erosion control measures to maintain the required effectiveness of the system
components. The City will maintain the stormwater management system as designed and will restore and
repair the drainage system in the event of washout or failure in accordance to Part IV, Site Operating Plan
84.22.6 Erosion of Cover. The inspection, maintenance, and repair guidelines as discussed in the following
sections will be implemented into the employee training program as outlined in Part 1V, Site Operating Plan
84.1 Personnel Training. Documentation of the inspections and repairs, as outlined below, will be denoted
in the Cover Application Log and will be maintained as part of the site operating record, in accordance with

the Part IV, Site Operating Plan 84.22.7 Cover Inspection Record.

5.1 Stormwater Management System

The site will be monitored to ensure the integrity and adequate operation of the stormwater collection,
drainage, and storage facilities. On a weekly basis, all temporary and permanent drainage facilities will be
inspected. Following a significant rainfall event (greater than 0.5 inches within 24 hours), all temporary and
permanent drainage facilities will be inspected within 48 hours after the rain event, as ground conditions
allow. In the event of a washout or failure, the drainage system will be restored and repaired. Plans and
actions will be developed to address and remediate the problem to ensure protection to ground and surface
waters. Sediment and debris will be removed from channels, ponds, and from around outfall structures, as
needed, to maintain the effectiveness of the stormwater management system. Minor maintenance
requirements, such as removing excessive sediment and vegetation, will be undertaken as required. Upon

completion of sediment removal from lined stormwater ponds, the ponds’ HDPE liner will be inspected for

damage and, if necessary, repaired in accordance with Part I1I3F, Liner Quality Control Plan.

c:\users\kcrowe\golder associates\1401491, city of edinburg permit application tceq msw 956 - documents\application\response to first nod\part iii\attachment 2\iii2.docx

Submitted: July 2017

Revised: November 2017 12-18 EJA E Golder
L7 Associates




@ g%i’.ml"”ﬁ“ Edinburg Regional Disposal Facility
m WASTE Permit Amendment Application TCEQ Permit MSW-956C
o MANAGEMENT Part 1112, Surface Water Drainage Report

5.2  Landfill Cover Materials

Landfill cover soils are inspected on a regular basis. Daily cover soils are inspected and applied in
accordance with the Part IV, Site Operating Plan §4.22.1 Daily Cover. During the active life of the site,
inspections of intermediate and final cover also will be performed within 48 hours after a significant rain
event (greater than 0.5 inches within 24 hours) in which runoff occurs, as ground conditions allow. 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.
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 Part 1V, Site Operating Plan 84.22.7 Cover Inspection

Record.

Erosion gullies or washed-out areas deep enough to jeopardize the intermediate or final cover must be
repaired within 5 days of detection. An eroded area is considered to be deep enough to jeopardize the
intermediate or final cover if it exceeds 4 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 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. The TCEQ's regional office in Harlingen will be notified to coordinate a revised schedule

in case an extended repair schedule is required.

6.0 FLOODPLAIN EVALUATION

Consistent with 30 TAC §8330.61(m)(1), 330.63(c)(2), 330.307, and 330.547, an evaluation of the 100-year
floodplain has been prepared_and discussed in Part Il §2.8, Floodplains and —Fleedplain-evaluationfigures
detailing-facility- design-plan-and-profiles-are-included-in-Part IIC, Floodplains.

6.1 100-year Floodplain Location
30 TAC §330.63(c)(2)(A)

As discussed in Part I §2.8.1, Location Fthe permit boundary for the facility extends into two small unnamed

ponding areas designated Special Flood Hazard Area (SFHA) Flood Zone A as shown in Figure 1IC-3,
FEMA Q3 Flood DataRPartHCFloodplains. Note that these two SFHA areas are both localized small
depressions and are not connected with any floodways. Future construction of the facility perimeter berm

fill in the areas are required prior to any waste acceptance in the associated areas. As a result, the waste

footprint will be outside the 100-year floodplain.
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6.2 Data Source for Floodplain Determination
30 TAC §330.63(c)(2)(B)

As discussed in Part Il 82.8.2, Data Source, the facility's property boundary is located on the Flood
Insurance Rate Map (FIRM) panel number 480334 0325D dated June 6, 2000, which was revised by LOMR
01-06-1095P dated May 17, 2001. The SFHA changes made by subsequent Letter of Map Changes

(LMOCSs) have not vet been incorporated into FEMA's National Flood Insurance Program (NFIP) National

Flood Hazard Layer (NFHL) digital database and does not yet contain high resolution flood hazard mapping

data for Hidalgo County. The most current SFHA delineations available for the project area are FEMA

Quality Level 3 (Q3) Flood Data files as verified by FEMA. The facility property-islocated-inHidalge-C '

6.3 Flood Protection of the Facility
30 TAC §330.63(c)(2)(C)

As demonstrated in Part 11C2-1, FEMA CLOMR-F Request, c€onstruction of the facility ‘s-tandfillperimeter

berm and storm water management structures—placement of fill in the SFHA Zone A areas—will not restrict

the flow of the 100-year flood, reduce the temporary water storage capacity of the floodplain, or result in
washout of solid waste so as to pose a hazard to human health and the environment. The facility perimeter
berm encompassing the entire waste footprint will provide a minimum of three feet of freeboard above the

100-year design flood.

6.4  Prelminary-PlanConstruction Approval

A request for Conditional Letter of Map Revision Based on the Placement of Fill (CLOMR-F) was submitted
to FEMA included in Part [IC2-21, FEMA CLOMR-F Request. The submittal included a detailed discussion

of proposed fill in the two SHFA Zone A areas, figures detailing facility design plan and profiles, and required

documentation. FEMA responded that the proposed development does not encroach on a FEMA
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designated floodway and no buildings are anticipated to be constructed on the site—-tn-addition, FEMA-noted
that-, there are no procedures under the NFIP regulations that require action by FEMA. Hidalgo County, or

other agencies having jurisdiction of the site, may have requirements that apply.

The City of Edinburg has jurisdiction over the facility and adjacent properties. The Director of Public Works
reviewed and approved the request for CLOMR-F and signed the Community Acknowledgement Form

included in Appendix 11C2-3, Community Floodplain Management Review and Approval.

7.0 ALTERNATIVE SYNTHETIC GRASS FINAL COVER DRAINAGE DESIGN
The alternative synthetic grass final cover presented in Part 1117, Closure Plan will consist of the following

from top to bottom:

HDPE synthetic grass
Sand infill
Woven geotextile filter backing

50-mil linear low density polyethylene (LLDPE) Super Gripnet® geomembrane with
integrated drainage layer

A major consideration of the synthetic grass cover on the drainage system is that the surface runoff
coefficient (CN) number is higher; a CN number of 98 for the entire final cover area was used for the
analysis. Appendix Il12F, Synthetic Grass Cover Drainage Calculation shows that the perimeter channels
and the stormwater ponds have adequate capacity using analysis methods consistent with those discussed

in Appendix IlI2A, Detailed Drainage Calculation.
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APPENDIX I1I-2A

DETAILED DRAINAGE CALCULATION
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@ Mwm}}g‘rxlﬁ Part Ill, Attachment 2, Appendix A
Made By: VJE
DETAIL DRAINAGE CALCULATION Checked by:  MX

Reviewed by: CGD

1.0 OBJECTIVE

Develop a surface water management plan for the proposed
development at the Edinburg Regional Disposal Facility (RDF) located
in Hidalgo County, Texas. Compare pre- and post-development peak
flows, volumes, and velocities for the 25-year, 24-hour storm event.

2.0 METHOD

The proposed Edinburg Regional Disposal Faciltiy expansion site is
greater than 200 acres. Therefore, Golder utilizes the USACE HEC-
HMS modeling software for the drainage analysis. Subbasins were
delineated for pre- and post-development conditions using existing
topography and proposed final cover topography respectively (see
Figures 1112A-1 and Il12A-2). The pre-development conditions consist of
the permittted final grades and drainage design in the currently
permitted area and existing topography in the expansion area. The
post-development conditions consist of the proposed final grades and
drainage design.

Composite SCS curve numbers (CN) were estimated for each subbasin (USSCS, 1986). The SCS method was
used to estimate a time of concentration (Tc¢) for each subbasin; lag times (required for HEC-HMS input) were
calculated as 0.6 * Tc. Subbasin areas, curve numbers, and lag times were entered into HEC-HMS to estimate
peak flows and runoff volumes.

Peak flows from the HEC-HMS hydrology model were used to design stormwater channels required for the
surface water management plan (downchutes, perimeter channels, add-on berms, and perimeter drainage
ditches). Channel calculations were performed using a spreadsheet that solves Manning’s equation for normal
depth. Culvert sizing calculations were carried out using HY8 software (FHWA, 1996).

Stage-storage relationships for all ponds were developed using site contours and spreadsheet calculations.
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