


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

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 

Attachment 2 
Intermediate Erosion and Soil Control Design 

Calculations (Peak Runoff Velocity, Swale Design, 
and Soil Loss) 



Slope (ft/ft) Manning 
Roughness, n

Side 
Slope 1 
(z1:1)

Side 
Slope 1 
(z1:1)

Depth (ft) Area 
(ft2)

Wetted 
Perimeter 

(ft)

Hydraulic 
Radius (ft)

Average 
Velocity 

(ft/s)
Flow (cfs)

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

Watershed Swale

Temporary Soil Berm Hydraulic Analysis
25-Year Storm





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/ac/yr
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 SCI 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



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/ac/yr
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 SCI 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 
Date

Operation PLU Avg. surf. 
cover, %

Avg. SC 
subfactor

Avg. CC 
subfactor

Avg. roughness, 
in.

Avg. SR 
subfactor

Avg. C 
factor

EI, %

4/15/0 No 
operation

0.45 0 1.0 1.0 0.24 1.00 0.45 0.034

4/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.61
5/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.89
5/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 1.4
6/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 3.8
6/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 6.4
7/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 13
7/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 15
8/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 14
8/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 15
9/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 10
9/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 7.3
10/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 3.7
10/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 2.6
11/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 1.1
11/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.97
12/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.91
12/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.81
1/1/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.13
1/16/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.19
2/1/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.26
2/15/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.30
3/1/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.35
3/16/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.43
4/1/1 0.45 0 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 EI, %
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 2.3 2.3 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
2/1/1 0.041 0.041 0.26
2/15/1 0.046 0.046 0.30
3/1/1 0.047 0.047 0.35
3/16/1 0.053 0.053 0.43
4/1/1 0.065 0.065 0.45



Period Start 
Date

Operation PLU Avg. surf. 
cover, %

Avg. SC 
subfactor

Avg. CC 
subfactor

Avg. roughness, 
in.

Avg. SR 
subfactor

Avg. C 
factor

EI, %

4/15/0 No 
operation

0.45 0 1.0 1.0 0.24 1.00 0.45 0.034

4/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.61
5/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.89
5/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 1.4
6/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 3.8
6/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 6.4
7/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 13
7/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 15
8/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 14
8/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 15
9/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 10
9/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 7.3
10/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 3.7
10/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 2.6
11/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 1.1
11/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.97
12/1/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.91
12/16/0 0.45 0 1.0 1.0 0.24 1.00 0.45 0.81
1/1/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.13
1/16/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.19
2/1/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.26
2/15/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.30
3/1/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.35
3/16/1 0.45 0 1.0 1.0 0.24 1.00 0.45 0.43
4/1/1 0.45 0 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 EI, %
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 2.3 2.3 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
2/1/1 0.071 0.071 0.26
2/15/1 0.078 0.078 0.30
3/1/1 0.081 0.081 0.35
3/16/1 0.092 0.092 0.43
4/1/1 0.11 0.11 0.45



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

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 

Attachment 3 
Final Erosion and Soil Control Design Calculations 

(Soil Loss) 



















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

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 

Attachment 4 
Erosion and Soil Control Measures Specifications 

Information 














