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1) Design the interim erosion and sediment controls for the proposed at the ;0/3\ "Il
Temple Recycling and Disposal Facility in accordance with 30 TAC §330.305(d). : x5 *Z/g //'s‘;' * )'
* & %k
2) Estimate erosion losses for worst-case intermediate cover slopes for both the ’.EHARI_ES G DOMINGUEZ ’
top dome surface and external embankment side slopes. f,,o H B394 iz
3) Estimate flow velocity and compare to permissible non-erodible velocity. '0%"'-.,< / < ‘\é,";
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2.0 DESIGN CRITERIA Vs
In accordance with 30 TAC §330.305(d), the soil erosion and sediment GOLDER ASSOCIATES INC.
controls are designed according to the following criteria: Professional Engineering
Firm

Redi ion N 3
-The estimated peak velocity should be less than the permissibie egistration Number F-2578

erodible velocities under similar conditions. INTENDED FOR PERMITTING
PURPOSES ONLY

-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 ton/acre/year is selected as the permissible
soil erosion Ioss for interim erosion and sediment controls (based on TCEQ guidance - Reference 1).

The permissible non-erodible flow velocity on a grass-covered slope is typically 5.0 ft/sec (Reference 2). The
permissible non-erodible flow velocity for bare clay loam soil is 3.75 ft/sec (Reference 3).

Based on TCEQ draft guidance on erosional stability (Reference 1), for the interim condition, the permissible soil
loss is not to exceed 50 tons/acre/year and the recommended vegetative cover is 60%. In accordance with the
TCEQ draft guidance, the Natural Resources Conservation Services, formerly Soil Conservation Service, of the
United States Department of Agriculture's Revised Universal Soil Loss Equation remains to be the most suitable
method for calculating soil loss from a landfill.

60% of ground cover is assumed to be achievable during the operational phase of the site (based on TCEQ
guidance - Reference 1).

3.0 METHODS

3.1 Flow Velocity

The storm water flow velocity on the slope is calculated following the method provided in the USDA TR-55
(Reference 4). For the slopes less than 300 feet long, sheet flow along the slope is expected. The sheet flow
velocities for the 4% and 25% slopes are 0.91 ft-sec and 1.82 ft/sec, respectively (Table 1). Results showed that
the sheet flow velocities for all proposed slope gradients are below the permissible non-erodible velocities of 5
ft/sec.

For slopes longer than 300 feet, the flow on the slopes becomes shallow concentrated flow. The flow velocity for
shallow concentrated flow is presented in Figure 1,
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The proposed top surface is at 4% slope with a maximum slope length of 500 feet, which results in a flow velocity
of 3.2 ft/sec (Figure 1). These results indicate that both velocities (sheet flow and shallow concentrated flow) are
below the permissible non-erodible velocity of 5 ft/sec, therefore the flow velocity criterion is satisfied on the top

surfaces without any slope interrupters.

On the 4H:1V external embankment side slopes, water diversion structures are required and the spacing of the
diversion structures is a maximum of 240 feet along the slope. The design will ensure fiow velocities less than
permissible non-erodible flow velocity. '

Table 1: Sheet Flow Velocity Calculation

TT10 Roughness
T‘;(vp Coefficient Surface Description Surface Condition
note:
e
0.011 Smooth surface (concrete, asphalt, gravel, bare soil) A
0.05 Fallow (no residue) B
0.06 Cultivated soils: Residue cover < 20% C
She 0.17 Cultivated soils: Residue cover > 20% D
et/O 0.15 Grass: Short grass prairie E
verl 0.24 Grass: Dense grasses F
and 0.41 Grass Bermuda grass G
fFlowg
0.13 Range (natural) H
04 Woods: Light underbrush |
0.8 Woods: Heavy underbrush J

Notes: The roughness coefficient for sheet flow were from Table 3-1, TR-55 (Reference 4).

Sheet/Overland Flow
Surface
Slopes
P Conditio Length Slope Estimated Flow Velocity (ft/sec)
n (ft) (ft/ft)
Top Surface — 4% C 300 0.04 0.91
External Embankment Side Slope —
25% slope C 240 0.25 ] 1.82

3.1.1 Example Sheet/Overland Flow Velocity Calculation

For sheet flow calculated for a distance of up to 300 feet, use:
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Where:
T, = travel time (hr);
n = Manning’s roughness coefficient (Table 1);
L = flow length (ft);
P,s = 25-year, 24-hour rainfall (in) see Table 2.5 (Reference 5);
s = slope of hydraulic grade line (land slope, ft/ft); and
V = average velocity (ft/s)

Using the 25% slope as an example, the average velocity wouid be calculated as follows:

_ 0.007(0.06*240)°°
" (7.9)5(0.25)*4

Ti= 0.036627 hours

Therefore:
L
Vz——
3600(Ty)

V= 1.82 it/sec

3.1.2 Soil Erosion Loss

The soil erosion loss was calculated using the Revised Universal Soil Loss Equation (RUSLE), (USDA, 1997,
Reference 6).

A=R*LS*K*C*P

Where:
A = Soil erosion loss, tons/acre/year;
R = Rainfall erosion index = 300 (Reference 5);

K = Soil erodibility factor = 0.21 (4% organic matter for clay loam material form “Table 1,
Approximate Values of Factor K for USDA Textural Classes”, Reference 7);

LS = Slope length and steepness factor (calculated from Egs. 8.39-41 and 43 (p. 261) (Haan,
1994) Reference 8);

C = Cover-management factor = 0.042 Table 2 from Reference 7 assuming no appreciable
canopy and 60% ground cover;

P = Support Practice Factor = 1.0 (conservation assumption).
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4.0 CALCULATIONS/RESULTS

expected soil loss were computed for the top surface slope of 4% and for the external embankment slope of
25%. In accordance with TCEQ guidance (Reference 1), 60% ground cover was assumed for the operational
phase of site development, resulting in a cover management factor, C, of 0.042. The longest attainable or
allowable slopes were analyzed: 500 feet at 4%; and 240 feet at 25% (the max length between slope
interrupters).

Table 2 presents the resuits of the soil loss calculations. The compound soil loss is significantly less than the
permissible soil erosion loss of 50 ton per acre per year recommended by the TCEQ for interim erosion and
sediment controls.

Table 2: Soil Erosion Loss Calculation Results — ¢ = 60%

Rill
R K Slope ELength (I)fsusceptib LS C P A
ility
(ft/ft) (ft) I '°“;;ig"h°d’| ton/ac/yr
Top Surface '
300f] o0.21 004 § 500 mod 0.626 0.042 1 1.7
[Example Calculation for External Embankment Side Slope
300f 0.21 025 [ 240 mod [ 7.481 0.042 1 19.8

5.0 CONCLUSION

The proposed 4% top surface can achieve erosional stability during interim conditions of 60% ground cover. Soil
loss for the 4% top surface was calculated to be 1.7 tons/acre/year, well below the permissible soil erosion loss
of 50 tons/acre/year recommended by the TCEQ for interim erosion and sediment controls.

The external embankment side slopes can achieve erosional stability with a combination of ground cover and
storm water diversion structures. To maintain sheet flow runoff (and therefore keep surface water flow velocities
below 5 feet per second) and following the typical operation practices, the maximum length of the 25% side
slopes is limited to 240 feet. At 60% ground cover, this results in an estimated soil loss of 19.8 tons/acre/year,
well below the permissible soil erosion loss of 50 tons/acre/year recommended by the TCEQ for interim erosion
and sediment controls.
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Figure 1: Flow Velocity of Shallow Concentrated Flow from TR-55
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