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1. Introduction

The Fort Bliss Municipal Solid Waste Landfill (MSWLF) includes active Subtitle D Type
I and Type IV (C&D) landfill cells that are currently in use to serve the United States Army
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:
= 1970’s-era inactive cells that cover approximately 80-acres that are considered closed.

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

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

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

= Approximately 3.2 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 (TAC) 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 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 § 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.
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Section 1
Introduction

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.

1.2. General Climate and Weather

The MSWLF 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, surface
water runoff may flow downstream to the storm water retention basin located
approximately 2 miles south of the landfill, north of Fred Wilson Boulevard. Structural
control measures to reduce sediment are described in the 2005 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.
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2. Facility Surface Water Drainage Analysis

The final grading/drainage plan for the approximately 110 acre landfill was modified to
incorporate an optimized ET cover to further economize the closure effort and costs. This
optimized ET cover will reduce the cover thickness and soil characteristics of the cover
system to allow for the utilization of soil borrow from sources located within the Fort. The
grading was further altered to minimize the excavation and relocation of waste as well as
to provide uniform slopes that maximized a southern orientation (to the extent practical)
for the future PV development. 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. Diversion swales provide flow paths for internal
watersheds to the perimeter swales. Surface water runoff collected by these diversion
swales discharge either directly or via downchutes into the perimeter swales. In general,
surrounding flow patterns drain towards the northwest, southwest and southeast corners of
the landfill. Three sets of culverts convey runoff from the perimeter swales to these historic
discharge locations as shown on Drawing D-1 in Attachment 1. 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
Sheets C-2 and C-3 in Appendix B (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 8330.305(c). The runoff volumes and peak
discharges show that the drainage is not adversely affected and that the designated storm
water control features (i.e. diversion swales, downchutes, perimeter swales, and culverts)
are adequate.

Drawing D-1 in Attachment 1 of this report provides the drainage areas, cross-sectional
areas, and grades used in the analysis.

The TCEQ Guidelines for Preparing a Surface Water Drainage Report for a Municipal
Solid Waste Facility (RG-417) and the Rational Method described in Chapter 4, Section
12 of the Texas Department of Transportation’s Hydraulic Design Manual (TXxDOT 2019)
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
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Section 2
Facility Surface Water Drainage Analysis

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.

The runoff volume from the landfill is calculated in accordance with 30 TAC
8330.63(c)(1)(C) and 8§330.305(a) using the Curve Number (CN) Method, also known as
the Soil Conservation Service (SCS Runoff Curve Number Method) method TR-55:

o- (P-0.25)
(P+0.89)
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 = 3.3 inches (NOAA National Weather Service, NOAA Atlas 14 Volume 11, Version 2
Latitude 31.8811 Longitude -106.3928)

CN = 82 (weighted average: 106.3 acres of CN 81 from Table 2.2d, fair herbaceous cover
Hydrologic Soil Type C and 3.2 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=(3.3-0.2%2.2)2/ (3.5 + 0.8*2.2) = 1.62 inches

Runoff Volume = Q*A = 1.62 inches (109.5 acres)/12 = 14.7 acre-feet (ac-ft).
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Section 2
Facility Surface Water Drainage Analysis

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)
3.3 inches (25-year, 24-hour) 1.62 inches 14.7 ac-ft

The landfill was divided into 2 separate drainage (watershed) areas based on the final
grading plan as shown on Sheets C-2 and C-3 of Appendix B (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 No. Area Runoff Volume
(acres) (ac-ft)
1 441 0.6
2 12.50 1.7
3 1.95 0.3
4 0.84 0.1
5 1.29 0.2
6 2.04 0.3
7 2.12 0.3
8 0.80 0.1
9 1.93 0.3
10 1.31 0.2
11 0.52 0.1
12 11.13 1.5
13 3.36 0.5
14 4.35 0.6
15 4.44 0.6
16 7.90 1.1
17 19.32 2.6
18 17.06 2.3
19 4.24 0.6
20 2.60 04
21 4.87 0.7
Total: 109.0 14.7

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 21 watershed areas shown on Drawing
D-1 in Attachment 1 of this report.

Appendix L — Final Facility Surface Water Drainage Report —
Fort Bliss Municipal Solid Waste Landfill

Permit Modification Application — Permit No. 1422

July 31, 2014, Rev 1 October 24, 2014, Rev 2 July 11, 2022




Section 2
Facility Surface Water Drainage Analysis

2.2.1. Time of Concentration

The time of concentration (Tc) 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.

The steps for determining the time of concentration are summarized below:

1. The landfill was divided into 21 separate watershed areas based on the final grading
plan as shown on Drawing D-1 in Attachment 1.

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 the grades shown on Drawing D-1 in
Attachment 1 of this report.

4. The travel time (Tt) 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 Tc for the watershed area:

Tc = Sheet Flow Tt + Shallow Concentrated Flow Tt + Channel Flow Tt

a. Sheet flow travel time was calculated with a maximum flow length of 300-feet
using Overton and Meadow’s equation: Tt =0.007 (nL)0.8/ (P2)0.5 (S)0.4 (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 Tt =
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 Tt = L/3600*V where the
average flow velocity was calculated by the Manning’s equation:

V =1.49*(r 2/3) (s ¥2) / n. (0.022 was used for Manning’s roughness coefficient for
the grass swale, n). The following iteration was followed to determine the final Tt:

1. Depth of flow, “y”, is assumed.

2. Cross-section area, wetted perimeter, and hydraulic radius are
calculated.
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Section 2
Facility Surface Water Drainage Analysis

3. Ttis determined and the peak discharge is computed with TR-55.

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

5. 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.

2.2.2. Rational Method

The procedure for calculating the Rational Method described in Chapter 4, Section 12 of
the Texas Department of Transportation’s Hydraulic Design Manual (TxDOT 2019) 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=CIA
Where: Q= Maximum rate of runoff (cfs)

C = Runoff coefficient (0.38 based on poor vegetative cover and relatively flat
land)

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 all of the watersheds are small and the fact that they had times of concentration
less than 10.25 minutes a minimum time of concentration of 10 minutes was applied, the
rainfall intensity for the 25-year storm for all watersheds was 6.1 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 (TxDOT 2019).
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 21 watersheds are provided in Attachment 1 and
Table 2-3, respectively.
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Section 2
Facility Surface Water Drainage Analysis

Table 2-3
Peak Discharges
Watershed No. (Q:'}Zi) Cor-ll;:lgr]lfrc;ftion Beak (Dcifsét):harge
(hours)
! 4 0.14 10.2
2 125 011 200
3 20 0.03 45
4 08 0.03 1.9
> L3 0.01 3.0
6 20 0.09 4.7
! 21 0.11 4.9
8 08 0.08 1.9
° L9 0.16 45
10 13 0.04 3.0
11 05 0.03 1.2
12 111 017 o g
13 34 0.04 7.8
14 4 0.07 10.1
15 4 0.07 10.3
10 I 0.1 18.3
17 19.3 0.14 148
18 171 0.14 305
19 42 0.06 9.8
20 29 0.03 6.0
21 49 0.07 113

2.3. Peak Runoff Velocity Calculations

The general surface hydrology and stormwater runoff for the final cover grades are shown
on Drawing D-1 in Attachment 1 of this report. Storm water from watersheds 1, 2, 3, 10,
12, 13, 16, 17, 18, 20 and 21 drain straight to the perimeter drainage swales, whereas
watersheds 4 through 9, 11, 14, 15, and 19 drain to erosion control lined diversion swales
and then out to the existing perimeter drainage swales. Downchutes are used to convey
runoff down steep embankments. Culverts collect runoff from the perimeter drainage
swales and discharge to the natural surrounding flow patterns that generally flow towards
the southeast, southwest, and northwest corners of the landfill.
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Section 2
Facility Surface Water Drainage Analysis

The flow velocities and the flow depths for the diversion swales, perimeter swales, and
downchutes are summarized below in Tables 2-4 through 2-6. The typical diversion
swale is V-shaped, 1 to 2 feet deep with approximately 10 (H): 1 (V) side slopes on one
side and 2 (H): 1 (V) side slopes on opposite side. The typical perimeter swale is
trapezoidal, 1 to 2 feet deep with 4 (H): 1 (V) side slopes and a bottom width that ranges
from 13 feet to 30 feet. The typical downchute is trapezoidal in shape, 1 to 2 feet deep
with 1 (H): 1 (V) side slopes. Details shown on Sheet C-7 in Appendix B
(Design Drawings) of the permit modification were used for the hydraulic analysis of the
landfill drainage structures. A sample calculation of the methodology used for
determining the velocities and flow depths is provided in Attachment 1. As demonstrated
in Tables 2-4 through 2-6, flow depths of each conveyance structure are less than or equal
to 1 foot, therefore all drainage structures provide sufficient capacity to convey peak flow
from the 25-year, 24-hour storm event. Erosion control measures for velocities greater
than the permissible velocity of the soil are discussed in Section 3.0 of this report.

Table 2-4
Velocities and Depths of Flow in Diversion Swales
Diversion Swale Watershed Associated Peak Discharge Flow Depth Velocity
with Swale (cfs) (ft) (ft/s)
DS-1A 4 1.9 0.29 3.82
DS-1B 5 3.0 0.38 3.50
DS-1C 6 4.7 0.47 3.62
DS-1D 7 4.9 0.48 3.48
DS-1E 8 1.9 0.32 3.06
DS-2A 19 9.8 0.60 4.62
DS-3A 11 1.2 0.24 3.44
DS-3B 21 1.4 0.30 2.54
DS-4A 12 0.9 0.30 1.60
DS-4B 17 13.4 0.79 3.54
DS-4C/4D 14,15 & 17 59.9 0.99 6.07
DS-SDA 14 10.1 0.78 2.77
DS-SDB 15 10.3 0.76 2.98

The potential need and sizing of diversion swales DS-3B, DS-4A, and DS-4B will be
evaluated further during final design. Diversion swale DS-1F will convey a minor amount
of flow and is intended to funnel any remaining runoff that is not directly captured by
downchute DC-3. Therefore, analysis of theses drainage structures is not included in
Table 2-4.
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Section 2
Facility Surface Water Drainage Analysis

Table 2-5
Velocities and Depths of Flow in Perimeter Swales
Perimeter Swale Watershed Associated Peak Discharge Flow Depth Velocity
with Swale (cfs) (ft) (ft/s)

PS-1A 3thru5,10 & 19 22.3 0.4 2.5
PS-1B 10 3.0 0.2 1.1

PS-2A/2B/2C/2D 1,6thru9 26.1 0.3 1.5
PS-3A 2 29.0 0.8 2.7
PS-4A 16 & 18 57.8 0.5 1.8
PS-4B 16 18.3 0.3 2.3
PS-5A 11,12,13,17,20 & 21 97.5 0.6 3.0
PS-5B 11,12,20 & 21 44.3 0.6 1.8

PS-5C/5D/5E/5F 11,20& 21 27.2 0.4 24

Table 2-6
Velocities and Depths of Flow in Downchutes
Downchute Watershed Associated Peak Discharge Flow Depth Velocity
with Downchute (cfs) (ft) (ft/s)

DC-1 4&5 49 0.1 45
DC-2 6&7 9.6 0.1 5.8
DC-3 8&9 6.3 0.1 5.0
DC-4 14 & 15 20.4 0.2 79

2.4. Culvert Capacity Calculations

There are three locations of discharge to the natural surrounding flow patterns at the
southeast, southwest, and northwest corners of the landfill. Storm water from the
perimeter drainage swales drain to 2 sets of culverts at discharge lo natural surroundings
and one internal culvert located at the construction entrance on the west side connecting
to a pond. The third discharge point exits at the southwest discharge location across a
drivable access swale. All discharge locations are armored to protect against erosion at
the discharge locations.

The headwater/depth ratio and outlet velocity are summarized below in Table 2-7.
Culverts 1 through 3 will consist of 24-inch CMP barrels and Culvert 4 will have 36-inch
barrels. Culverts were sized using nomographs from the Federal Highway Administration
HEC-5 manual. These nomographs are provided in Attachment 1. Culverts were sized to
provide sufficient capacity to convey peak flow from the 25-year, 24-hour storm event
without overtopping. A gabion mattress will be used for erosion control on the outlet side
of each culvert. A concrete apron on the inlet side of the culverts will provide erosion
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Section 2
Facility Surface Water Drainage Analysis

control at the culvert entrance. As discussed in Section 3.2.2 below, the permissible
velocity for gabions mattresses is 18 ft/sec.

Table 2-7
Velocities and HW/D Ratios of Flow in Culverts
Culvert Watershed Associated Culvert Size Peak Discharge HW/D Outlet Velocity
with Culvert (cfs) Ratio (ft/s)

Two Barrel,
DC-1 3thrub5,10 & 19 24" CMP 22.3 15 5.8

Two Barrel,
DC-2 1,6thru9 24" CMPs 26.2 15 6.1

Four Barrel,
DC-3 11 thru 18, 20, 21 36” CMPs 175.0 1.3 8.1

2.5. Summary of Drainage Analysis

Table 2-8 summarizes the results from the pre-developed (permitted facility conditions per
the approved 1995 Closure Plan) and post-developed conditions (final closure with
optimized ET cover design and grading plan) to demonstrate that the proposed
modification does not adversely affect the drainage patterns. The comparison illustrates
that the range of peak flow and normal depth of flow decrease compared to pre-developed
conditions. This is due to the smaller watersheds created by the modified grading plan.
However, the maximum velocities increase over the pre-development condition. This is
due to the use of internal downchutes off two of the landfill cells. These downchutes will
be protected from scour with the use of gabion mattresses as described in Section 3.2.2
below and will discharge to shallow swales before the stormwater is discharged off-site.
The drainage patterns were not altered significantly so as to change the previously
permitted drainage conditions of the site.

Table 2-8
Comparison of Peak Discharges, Flow Depths, and Flow Velocities in Swales

Condition and Analysis

Range of Peak
Discharge (cfs)

Range of Normal
Depth of Flow, y (ft)

Range of Flow
Velocities (ft/s)

Pre-Development

(2005 Permitted) 109-73.6 07-11 19-39
Post-Development
(Optimized ET Cover and Grading) 11-448 01-10 11-79
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3. 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 lays out 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 perimeter swales, 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 §330.305(d) with the exception of active internal
slopes within Subtitle D cell where waste and daily cover are being placed.

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 storm water 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 against soil loss from the
site.
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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 diversion
swales are proposed to control the runoff and minimize erosion. The following sections,
accompanied by the Permit Modification Drawings in Appendix B (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.

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 8330.305(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, daily cover grading, and placement
of intermediate soil cover in the Subtitle D. 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-6 in Appendix B (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% to 5% and the external
embankment side slopes will be 4(H):1(V). Stormwater shall be controlled with
temporary soil berms, and diversion 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 on-cap to divert runoff to the diversion swales,
located around the perimeter of Subtitle D cell, as shown on Drawing D-1 in Attachment
1 of this report. 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 diversion swales. The slopes of
the soil berms will be stabilized with mulch or equal (see Section 3.2.3 below).
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Two diversion swales will run around the perimeter of the Subtitle D cell cap to convey
runoff from temporary soil berms as shown on Drawing D-1. The recommended
minimum dimensions of the discharge swales are V-shaped, 1 to 2 feet deep with 10 (H):
1 (V) side slopes on one side and 2 (H): 1 (V) side slopes on opposite side. Stabilization
of the swales shall be established using a Rolled Erosion Control Product (RECP) or
recycled concrete rip-rap (free of metal or rebar) to be selected in final design.
A specification of the RECPs is included in Attachment 4.

The drainage swales will convey runoff to the on-cap downchute. Runoff from this
downchute will eventually be conveyed off-site via perimeter swales and culverts.
Hydraulic analysis of the diversion swales, downchutes, perimeter swales, and culverts
are included in Attachment 1.

3.2.2. Erosion and Sediment Controls Design

The erosion and sedimentation controls described above were 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:

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:

Silty-Sandy Loam is 3 ft/sec

Recycled Concrete Rip-Rap (D50 > 9”) is 9 ft/sec

Rolled Erosion Control Product (unvegetated) is 12 ft/sec

12” Thick Gabion Mattress is 18 ft/sec

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 as
recommended in the Guidance for Address Erosional Stability During All Phases of
Landfill Operation, 30 TAC §330.63(c), §330.305(c), (d) and (e), 02/14/07.

Peak Runoff Velocities Calculations

To calculate the flow velocity being conveyed along the temporary soil berm and out the
swales and downchute as described above and shown on Drawing D-1 in Attachment 1 of
this report, the interim peak discharge from watershed 14 was used. The flow velocity
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along the temporary soil berm is 2.5 ft/sec on the top dome and the flow velocity through
the permanent swale along the top dome is 2.9 ft/sec. Thereafter, the velocity through the
downchute is 7.9 ft/sec and the velocity through the swale off the landfill is 5.8 ft/sec as
calculated in Section 3 and presented in Tables 2-4 through 2-6 and Attachment 1.

Drainage and conveyance structures 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.

Comparison of Calculated Flow Velo;?iglse;r;zl Permissible Non-Erodible Velocities
Type Velocity Permissible Non-Erodible Velocity
S-LEE;Ti]tFI)é go.illo?)eggr;e 3.0 ft/sec 3 ft/sec (silty-loam)
Subtitlgvll\;a'll?o; Dome 2.9 ft/sec 9 to12 ft/sec (RECP or Recycled Rip-Rap)
Off Su?)?i\;\llg(l:;“flfgp_Dome 7.9 ft/sec 18 ft/sec (Gabion Mattress)
Swale — Off Landfill 5.8 ft/sec 9 t012 ft/sec (RECP or Recycled Rip-Rap)

To further reduce flow velocities and allow sediments and other pollutants to settle, rock
check dams will be installed along the drainage swales as shown on Sheets C-4 and C-5 in
Appendix B (Design Drawings).

The hydraulic calculation supporting this design of the temporary soil berm is included in
Attachment 2. The hydraulic calculation supporting the design of the permanent diversion
drainage swales are included in Attachment 1.

Soil Loss Calculations

Soil erosion loss was estimated utilizing the Revised Universal Soil Loss Equation Version
2 (RUSLE2). RUSLE2 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.

RUSLEZ?2 is a mathematical model that uses a system of equations implemented in a
computer program to estimate erosion rates. The other major component of RUSLEZ2 is a
database containing an extensive array of site/county specific values (precipitation, R, EL,
etc.) that are used by the RUSLEZ2 user to describe a site-specific condition so RUSLE2
can compute erosion values that directly reflect conditions at a particular site. The RUSLE?2
computer program and its extensive database information were developed by the USDA-
Agricultural Research Service (ARS), USDA-Natural Resources Conservation Service
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(NRCS) and the University of Tennessee. The soil loss estimation slope is 1,500 feet long
from the crest of the subtitle D cell to the perimeter swale. The RUSLE2 computer program
allows for a maximum of 1,000 feet. Therefore, the soil estimation slope was divided into
two segments. A 1,000 foot segment with an average slope of 1.8% was calculated using
the following flow segments: 270 feet at 0.5%; 280 feet at 1.7%; 20 feet at 25%; and 430
feet at 1.6%. The 500 foot segment has an average slope of 1.8%.

Results show soil losses of 2.9 tons/acre/year. With the rock check dams installed as a best
management practice (BMP) for pollution prevention, the soil losses would be reduced to
0.08 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.

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

= 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), 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. Any
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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 Drawing D-1 in Attachment 1 of this
report, rolled-erosion control Turf Reinforcement Mat (TRM) products 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, rip-rap rock check dams (rock check dam) are specified. These
types of silt control structures are alternatives of traditional silt fences and straw bales. A
typical rock check dam consists of rip-rap rock placed in a swale with gravel filter on the
upstream face that decreases velocity so that sediment can settle out of the storm water
before passing over the dam. Rock check dams are detailed on Sheet C-9 in Appendix B
(Design Drawings).

For on-site stockpiles, some combination of silt fences, rock berms and/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 control measures will be installed during the final cover
phase. These permanent erosion and sedimentation control measures include an erosion
control layer (e.g. mulch and rip-rap). Details of the measures are shown on Sheet C-7 and
C-9 in Appendix B (Design Drawings).

3.3.1. Erosion and Sedimentation Controls Design

Permanent erosion and sediment control measures were designed based on the peak flow
velocities presented in Tables 2-4 through 2-6 and soil loss analysis discussed below for
the final cover design.

Peak Runoff Velocities Calculations

The flow velocity through the drainage conveyance structures where calculated in Section
2.3 and presented in Table 2-4 through 2-7. The diversion swales, downchutes, and culverts
will have erosion control protection as specified on the drawings. All the velocities
presented in Tables 2-4 through 2-7 compared to the permissible erodible velocities
presented in Table 3-1 illustrate that the drainage and conveyance structures were designed
and sized to withstand erosive forces of water and not to exceed the permissible non-
erodible velocities.
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Soil Loss Calculations

RUSLE2 was exercised to compute the soil loss analysis for the final cover surfaces. The
1,000 foot segment now has an average slope of 2.6%, which was calculated using the
following flow segments: 270 feet at 3.5%; 280 feet at 1.7%; 20 feet at 25%; and 430 feet
at 1.6%. The 500 foot segment has an average slope of 1.8%. The input data for
management operations have been changed: vegetative cover and rip-rap surface treatment
on embankments added, etc. The results show soil losses of 3.1 tons/acre/year without
surface erosion measures in place. The soil losses were reduced to 0.08 tons/acre/year with
the use of erosion control measures to meet the permissible soil loss rates. 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
in Appendix B (Design Drawings) of the permit modification.

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. Appendix E of the Final
Cover Design report prepared by provides a recommended
seed mix for vegetation establishment that utilizes indigenous species of the area such as
red threeawn and mesa dropseed. This type of vegetation is more suitable for the area and
was selected in accordance with rules and regulations published in the Federal Seed Act
and Texas Seed Law. The standard seeding specification published by the Texas
Department of Transportation (TXDOT) is provided in Attachment 4.

Localized erosion control protection such as rip-rap surface treatment, RECP, and gabion
mattresses will be installed as determined by Fort Bliss at the time of closure.
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4. 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 2005.

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. Major
storm events are events with precipitation totals equaling 1.9-inches and greater over a one
hour period. This rain fall amount corresponds with a 25-year, 1 hour storm event. In the
event of a washout or failure, the drainage system will be restored and repaired pursuant to
30 TAC 8330.305(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 8330.165(9).
Sediment and debris will be removed from swales 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 §330.305(g), Stormwater Pollution Prevention Plan 2005,
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 2005 (Attachment
5). The plan satisfies the control of erosion and sedimentation using interim controls for
the phased development of the landfill as required by 30 TAC 8§330.63(c) (1) and
8330.305(c), (d), and (e) until the landfill is closed per the regulations.
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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.

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 SWPPP
until the repairs are completed.

In accordance with 30 TAC 8§330.165(qg), 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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Drainage Basins Map, Peak Discharge Flow and
Drainage Swale Design
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Worksheet 2: Runoff curve number and runoff

' 1. Runoff curve number

Project By Date
Location Checked Date
Check one: L] Present D Developed

Frequency

Runoff, Q
(Use P and CN with table 2-1, figure 2-1, or

Rainfall, P (24-hour)

Storm #1

Storm #2

Soil name Cover description ON Y Area Prodfuct
and 0
hydrologic . CN x area
group o ? X r_vécres
(cover type, treatment, and hydrologic condition; percent - o 8 ' mid
(appendix A) impervious; unconnected/connected impervious area ratio) g E) Ei 0%
C Heesaceovs (Faiz) B 106258606 .85
Gemdizl / Acc & KO&BM&‘E{S} 85 3416 12770- 30
4 Use only one CN source per line Totals ’ 'oq 43 6 376055
! )
ON (weighted) = fofalproduct = @R76.65 = @). 12 ; useCNID | B2
total area 109 43

_—___

Storm #3

25

3.5

—~ \& R
equations 2-3 and 2-4) Q= (P‘ =15% !AU«e»? J.:L, 0.2.9%
(P-To)ts gl ks

(210-VI-TR-55, Second Ed., June 1986)






Peak Discharge Using The Rational Method
25-Year Storm Event
.quation: Q = CIA

Total Watershed Peak Dischrge Runoff and Flow Velocity at Drainage Interceptors

Watershed Area Time of . Time of Intensity Coefficient | Peak Flow
No. (A; Concentratio |Concentrat (I; infhr) (C) (cfs)
acres) n (hrs) ion (min) ’
1 4.4 0.14 10 6.1 0.38 10.2
2 12.5 0.11 10 6.1 0.38 29.0
3 2.0 0.03 10 6.1 0.38 4.5
4 0.8 0.03 10 6.1 0.38 1.9
5 1.3 0.01 10 6.1 0.38 3.0
6 2.0 0.09 10 6.1 0.38 4.7
7 2.1 0.11 10 6.1 0.38 4.9
8 0.8 0.08 10 6.1 0.38 1.9
9 1.9 0.16 10 6.1 0.38 4.5
10 1.3 0.04 10 6.1 0.38 3.0
11 0.5 0.03 10 6.1 0.38 1.2
12 11.1 0.17 10.1 6.1 0.38 25.8
13 34 0.04 10 6.1 0.38 7.8
14 44 0.07 10 6.1 0.38 10.1
15 4.4 0.07 10 6.1 0.38 10.3
16 7.9 0.1 10 6.1 0.38 18.3
17 19.3 0.14 10 6.1 0.38 44.8
18 17.1 0.14 10 6.1 0.38 39.5
19 4.2 0.06 10 6.1 0.38 9.8
20 2.6 0.03 10 6.1 0.38 6.0
21 4.9 0.07 10 6.1 0.38 11.3




* for Time of Concentration = 10 min.



Runoff Coefficient
Hydraulic Design Manual (TxDOT)

Value
Relief (C,) 0.08
Soil Infiltration (C;) 0.07
Vegetal Cover (C,) 0.12
Surface (Cy) 0.1
Coefficient (C= Cr + Ci + Cv + Cs) 0.38
Coefficient Ajustment Factor (C;) 1.1

G:\4285061 Fort Bliss Landfill tech asist\200 Permit Mod\NOD Response\Peak Discharge Using The Rational
Method



Diversion Swale Hydraulic Analysis
25-Year Storm Event

Diversion Contributing Manning Side Side Area il Hydraulic Gl
Slope (ft/ft) Slope 1| Slope 1 |Depth (ft) Perimeter . Velocity |Flow (cfs)
Swale Watershed Roughness, n i i (ft2) Radius (ft)
(ze1) | (z21) (ft) (ft/s)
DS-1A 4 0.036 0.020 10.0 2.0 0.29 0.50 3.54 0.14 3.82 1.9
DS-1B 5 0.021 0.020 10.0 2.0 0.38 0.86 4.64 0.18 3.50 3.0
DS-1C 6 0.017 0.020 10.0 2.0 0.47 1.30 5.72 0.23 3.62 4.7
DS-1D 7 0.015 0.020 10.0 2.0 0.48 1.40 5.93 0.24 3.48 4.9
DS-1E 8 0.020 0.020 10.0 2.0 0.32 0.61 3.93 0.16 3.06 1.9
DS-1F 9 0.005 0.020 10.0 2.0 0.57 1.98 7.05 0.28 2.26 4.5
DS-2A 19 0.020 0.020 10.0 2.0 0.60 2.12 7.31 0.29 4.62 9.8
DS-3A 11 0.037 0.020 10.0 2.0 0.24 0.35 2.96 0.12 3.44 1.2
DS-3B 21 0.015 0.020 10.0 2.0 0.30 0.54 3.69 0.15 2.54 1.4
DS-4A 12 0.006 0.020 10.0 2.0 0.30 0.54 3.69 0.15 1.60 0.9
DS-4B 17 0.008 0.020 10.0 2.0 0.79 3.78 9.76 0.39 3.54 13.4
DS-4C/4D 14, 15 & 17 0.017 0.020 10.0 10.0 0.99 9.86 19.96 0.49 6.07 59.9
DS-SDA 14 0.005 0.020 10.0 2.0 0.78 3.65 9.58 0.38 2.77 10.1
DS-SDB 15 0.006 0.020 10.0 2.0 0.76 3.47 9.34 0.37 2.98 10.3
Perimeter Swale Hydraulic Analysis
25-Year Storm Event
. . N . Side Side Wetted . | Average
Diversion Contributing Slope (ft/ft) Manning Slope 1| Slope 1 Bottom | Depth Area (f2) | Perimeter Hydraulic Velocity Flow
Swale Watershed Roughness, n (z,:1) (z,:1) Width (ft)| (ft) (Ft) Radius (ft) (ftls) (cfs)
PS-1A 3 thru 5, 10 & 19 0.0070 0.026 4 4 20.00 0.41 8.87 23.38 0.38 2.51 22.3
PS-1B 10 0.0031 0.026 4 4 13.00 0.21 2.83 14.69 0.19 1.07 3.0
PS-2B 1,6 thru 9 0.0041 0.026 4 4 70.00 0.25 17.97 72.09 0.25 1.45 26.1
PS-3A 2 0.0041 0.026 4 4 10.00 0.81 10.65 16.64 0.64 2.73 29.0
PS-4A 16 & 18 0.0024 0.026 4 4 60.00 0.52 32.47 64.31 0.50 1.78 57.8
PS-4B 16 0.0107 0.026 4 4 30.00 0.25 7.88 32.09 0.25 2.32 18.3
PS-5A 1,12,13,17,20 &2 0.0056 0.026 4 4 50.00 0.62 32.40 55.09 0.59 3.01 97.5
PS-5B 11,12, 20 & 21 0.0023 0.026 4 4 40.00 0.57 24.23 44.73 0.54 1.83 44.3
PS-5C 11,20 & 21 0.0077 0.026 4 4 30.00 0.35 11.15 32.93 0.34 2.44 27.2
Downchute Hydraulic Analysis
25-Year Storm
. . . . Side Side Wetted . | Average
Diversion Contributing Slope (ft/ft) Manning Slope 1| Slope 1 Bottom | Depth Area (f2) | Perimeter Hydraulic Velocity Flow
Swale Watershed Roughness, n (1) (1) Width (ft)| (ft) (ft) Radius (ft) (ftls) (cfs)
DC-1 48&5 0.25 0.033 1 1 12.00 0.09 1.09 12.25 0.09 4.49 4.9
DC-2 6&7 0.25 0.033 1 1 12.00 0.14 1.64 12.38 0.13 5.86 9.6
DC-3 8&9 0.25 0.033 1 1 12.00 0.11 1.27 12.30 0.10 4.97 6.3
DC-4 14 & 15 0.25 0.033 1 1 12.00 0.21 2.59 12.60 0.21 7.86 20.4













Attachment 2

Intermediate Erosion and Soil Control Design
Calculations (Peak Runoff Velocity, Swale Design,
and Soil Loss)
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Temporary Soil Berm Hydraulic Analysis

25-Year Storm

Mannin Side Side Area Wetted Hvdraulic Average
Watershed Swale Slope (ft/ft) Rou;hnesg | Slope 1| Slope 1 |Depth (ft)| ‘o | Perimeter Raydius (| Velocity |Flow (cfs)
’ (z4:1) (z4:1) (ft) (ft/s)
Temp. Soil Berm - Top Dome 0.020 0.026 50.0 2.0 0.37 3.46 19.07 0.18 2.60 9.0







RUSLE2 Expanded Profile Erosion Calculation Record
Info:

File: profiles\Fort Bliss Final

Inputs:
Location: Texas\El Paso County

Soil: HW HUECO-WINK ASSOCIATION, HUMMOCKY\WINK fine sandy loam 35%
Slope length (horiz): 140 ft
Avg. slope steepness: 5.0 %

Contouring: a. rows up-and-down hill
Strips/barriers: (none)
Diversion/terrace, sediment basin: (none)
Subsurface drainage: (none)

Adjust res. burial level: Normal res. burial

Outputs:
T value: 3.0 t/aclyr

Soil loss erod. portion: 1.2 t/ac/yr
Detachment on slope: 1.2 t/ac/yr

Soil loss for cons. plan: 1.2 t/ac/yr
Sediment delivery: 1.2 t/ac/yr

Crit. slope length: -- ft
Surf. cover after planting: -- %

Soil conditioning index (SCI): 0.11
Avg. annual slope STIR: 0
Wind & irrigation-induced erosion for SCI: 0 t/ac/yr

The SCl is the Soil Conditioning Index rating. If the calculated index is a negative value, soil organic matter levels
are predicted to decline under that production system. If the index is a positive value, soil organic matter levels are
predicted to increase under that system.

The STIR value is the Soil Tillage Intensity Rating. It utilizes the speed, depth, surface disturbance percent and tillage
type parameters to calculate a tillage intensity rating for the system used in growing a crop or a rotation. STIR ratings
tend to show the differences in the degree of soil
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RUSLE2 Expanded Profile Erosion Calculation Record
Info:

File: profiles\Fort Bliss Final

Inputs:
Location: Texas\El Paso County

Soil: HW HUECO-WINK ASSOCIATION, HUMMOCKY\WINK fine sandy loam 35%
Slope length (horiz): 350 ft
Avg. slope steepness: 2.5 %

Contouring: a. rows up-and-down hill
Strips/barriers: (none)
Diversion/terrace, sediment basin: (none)
Subsurface drainage: (none)

Adjust res. burial level: Normal res. burial

Outputs:
T value: 3.0 t/aclyr

Soil loss erod. portion: 0.69 t/ac/yr
Detachment on slope: 0.69 t/ac/yr

Soil loss for cons. plan: 0.69 t/ac/yr
Sediment delivery: 0.69 t/ac/yr

Crit. slope length: -- ft
Surf. cover after planting: -- %

Soil conditioning index (SCI): 0.15
Avg. annual slope STIR: 0
Wind & irrigation-induced erosion for SCI: 0 t/ac/yr

The SCl is the Soil Conditioning Index rating. If the calculated index is a negative value, soil organic matter levels
are predicted to decline under that production system. If the index is a positive value, soil organic matter levels are
predicted to increase under that system.

The STIR value is the Soil Tillage Intensity Rating. It utilizes the speed, depth, surface disturbance percent and tillage
type parameters to calculate a tillage intensity rating for the system used in growing a crop or a rotation. STIR ratings
tend to show the differences in the degree of soil



Date

Operation

Vegetation

Surf. res. cov. after op, %

4/15/0

No operation

0




Period Start Operation PLU | Avg. surf. Avg. SC Avg. CC Avg. roughness, | Avg. SR Avg. C El, %
Date cover, % subfactor subfactor in. subfactor factor
4/15/0 No 045 |0 1.0 1.0 0.24 1.00 0.45 0.034
operation
4/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.61
5/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.89
5/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 1.4
6/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 3.8
6/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 6.4
7/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 13
7/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 15
8/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 14
8/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 15
9/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 10
9/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 7.3
10/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 3.7
10/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 2.6
11/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 1.1
11/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.97
12/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.91
12/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.81
111 045 |0 1.0 1.0 0.24 1.00 0.45 0.13
1/16/1 045 |0 1.0 1.0 0.24 1.00 0.45 0.19
2111 045 |0 1.0 1.0 0.24 1.00 0.45 0.26
2/15/1 045 |0 1.0 1.0 0.24 1.00 0.45 0.30
3/11 045 |0 1.0 1.0 0.24 1.00 0.45 0.35
3/16/1 045 |0 1.0 1.0 0.24 1.00 0.45 0.43
411 0450 1.0 1.0 0.24 1.00 0.45 0.45




Period Start Date, m/d/y | Operation Name | Man soil loss rate, t/ac/yr | Man sed del. rate | El, %
4/15/0 No operation 0.069 0.069 0.034
4/16/0 0.081 0.081 0.61
5/1/0 0.12 0.12 0.89
5/16/0 0.18 0.18 1.4
6/1/0 0.52 0.52 3.8
6/16/0 0.87 0.87 6.4
7/1/0 2.0 2.0 13
7/16/0 23 23 15
8/1/0 2.7 2.7 14
8/16/0 2.7 2.7 15
9/1/0 1.9 1.9 10
9/16/0 1.3 1.3 7.3
10/1/0 0.56 0.56 3.7
10/16/0 0.34 0.34 2.6
11/1/0 0.15 0.15 1.1
11/16/0 0.14 0.14 0.97
12/1/0 0.15 0.15 0.91
12/16/0 0.12 0.12 0.81
1/1/1 0.020 0.020 0.13
1/16/1 0.026 0.026 0.19
2111 0.041 0.041 0.26
2/15/1 0.046 0.046 0.30
311 0.047 0.047 0.35
3/16/1 0.053 0.053 0.43
4111 0.065 0.065 0.45




Period Start Operation PLU | Avg. surf. Avg. SC Avg. CC Avg. roughness, | Avg. SR Avg. C El, %
Date cover, % subfactor subfactor in. subfactor factor
4/15/0 No 045 |0 1.0 1.0 0.24 1.00 0.45 0.034
operation
4/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.61
5/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.89
5/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 1.4
6/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 3.8
6/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 6.4
7/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 13
7/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 15
8/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 14
8/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 15
9/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 10
9/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 7.3
10/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 3.7
10/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 2.6
11/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 1.1
11/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.97
12/1/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.91
12/16/0 045 |0 1.0 1.0 0.24 1.00 0.45 0.81
111 045 |0 1.0 1.0 0.24 1.00 0.45 0.13
1/16/1 045 |0 1.0 1.0 0.24 1.00 0.45 0.19
2111 045 |0 1.0 1.0 0.24 1.00 0.45 0.26
2/15/1 045 |0 1.0 1.0 0.24 1.00 0.45 0.30
3/11 045 |0 1.0 1.0 0.24 1.00 0.45 0.35
3/16/1 045 |0 1.0 1.0 0.24 1.00 0.45 0.43
411 0450 1.0 1.0 0.24 1.00 0.45 0.45




Period Start Date, m/d/y | Operation Name | Man soil loss rate, t/ac/yr | Man sed del. rate | El, %
4/15/0 No operation 0.12 0.12 0.034
4/16/0 0.14 0.14 0.61
5/1/0 0.21 0.21 0.89
5/16/0 0.31 0.31 1.4
6/1/0 0.89 0.89 3.8
6/16/0 1.5 1.5 6.4
7/1/0 3.5 3.5 13
7/16/0 3.9 3.9 15
8/1/0 4.6 4.6 14
8/16/0 4.6 4.6 15
9/1/0 3.2 3.2 10
9/16/0 23 23 7.3
10/1/0 0.96 0.96 3.7
10/16/0 0.59 0.59 2.6
11/1/0 0.26 0.26 1.1
11/16/0 0.24 0.24 0.97
12/1/0 0.25 0.25 0.91
12/16/0 0.21 0.21 0.81
1/1/1 0.035 0.035 0.13
1/16/1 0.046 0.046 0.19
2111 0.071 0.071 0.26
2/15/1 0.078 0.078 0.30
311 0.081 0.081 0.35
3/16/1 0.092 0.092 0.43
4111 0.11 0.11 0.45




Attachment 3

Final Erosion and Soil Control Design Calculations
(Soil Loss)

Appendix L — Final Facility Surface Water Drainage Report —
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Attachment 4

Erosion and Soil Control Measures Specifications
Information

Appendix L — Final Facility Surface Water Drainage Report —
Fort Bliss Municipal Solid Waste Landfill

Permit Modification Application — Permit No. 1422
July 31, 2014, Rev 1 October 24, 2014, Rev 2 July 11, 2022
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2021 Stormwater Pollution Prevention Plan

(For Reference Only - Prepared by Directorate of Public
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Stormwater Pollution Prevention Plan
October 2021

1.0 Purpose

The primary goal of stormwater pollution prevention is to minimize the discharge of
contaminated stormwater, which originates on the site, to waters of the United States.
The purpose of this Stormwater Pollution Prevention Plan (SWPPP) is to provide
guidelines for achieving that goal. A successful pollution prevention program relies upon
careful inspection and adjustments in order to enhance the effectiveness of the pollution
control measures.

1.1 Site Name, Location and Permit Information

Site Name: Fort Bliss

Project Location: Fort Bliss, Texas 79916-6812

(Map 1.1)

Permit Information:

Permit Name: Multi-Sector General Permit (MSGP)

Permit Number: TXR050000

Effective Date of Coverage: 14 August 2021

Standard Industrial Classification (SIC) Code: 9711

Permit Sectors: L, N, P, S

Receiving Waters: Rio Grande below International Dam Segment 2308
Municipal Separate Storm Sewer System (MS4): City of El Paso
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