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Stormwater Erosion Control Plan 

Range 20, Parcel 76Q-X 

Fort McClellan, Alabama 

August 26, 2010 

 

Stormwater from significant rain events after the completion of the Range 20 Soil Removal 

Action at Fort McClellan, Alabama has eroded site soils and the existing erosion gullies.  The 

erosion problems were exacerbated by the failure of grass seed (sown as part of the initial 

removal action) to grow over a significant portion of the site.  To prevent further erosion and 

stabilize the soil and gullies, the following Erosion Control Plan was developed using 

engineering controls specifically developed for the site.  

 

This report includes attachments provided under the section headings of Drawings, Calculations, 

and Specifications. The four gullies requiring upgrade are identified in the text and drawings as 

the Primary Gully and Secondary Gullies 1, 2, and 3. The following text is ordered according to 

suggested construction sequence. 

 

1. Upgradient Roadside Ditch and Berm 

A ditch and berm will divert runoff away from the southern-most area of Range 20. The system 

will be installed upgradient along the access road located at the eastern border of the site (See 

Site Plan attached under Drawings). The ditch will be constructed on the west side of the access 

road starting at the ridgeline approximately 50 feet south of Secondary Gully 3 diverting runoff 

approximately 150 feet south down to a natural drainage feature.   

 

The ditch will control runoff from the southeast. The associated berm will be constructed of 

spoils from ditch excavation. Details are attached under Drawings. Peak runoff calculations used 

for sizing the ditch are attached under Calculations.  

 

The grass-lined ditch and berm will be armored with Turf Reinforcement Matting (TRM) for 

establishing and maintaining perennial vegetation. Installation details are attached under 

Specifications. The TRM is installed after applying permanent seed. 

 

A discharge apron will be constructed at the ditch end to control erosion; the apron will be 10 

feet wide by 30 feet long by 2 feet deep and constructed of Alabama Department of 

Transportation (ALDOT) Class 2 riprap and non-woven filter fabric.  The top of the apron will 

be installed at grade.  

 

2. Purge Pools 

Purge pools will be excavated near the outfalls of the Main Gully and Gullies # 1 and #3 to 

dissipate energy before release to the natural drainage features. The locations are provided on the 

Site Plan and construction details can be found on Drawings 3, 4, and 5. Spoils from the 

excavation will be used for purge pool construction (if needed) or spread onsite.  

 

3. Stormwater Channels 

Channel design for the gullies was according to the peak design flow and velocity of 31 cubic 

feet per second (cfs) and 10 feet per second (fps), respectively (see Calculations).  Based on the 

calculations, construct the primary and secondary erosion gullies according to detail provided 



under Drawings and extend each gully to the existing, nearest drain.  Armor the Main and 

Secondary gullies with Class 2 riprap (ALDOT, 2008) according to provided details. 

 

4. Rock Ditch Check Dams 

Install Ditch Rock Check Dams for energy dissipation every 100 feet within the gullies 

simultaneously to gully armoring.  The check dams will be constructed of Class 2 riprap.  See 

Drawings and Specifications for construction detail and dimensions. 

 

5. Grading and Diversion Berms 

Areas at the Range 20 Soil Removal Action that did not establish a healthy stand of grass will be 

re-graded according to Alabama Handbook for Erosion Control, Sediment Control and 

Stormwater Management on Construction Sites and Urban Areas (Alabama, 2009).  After 

grading, apply seed, soil amendments, fertilizer, and mulch, then track-compact the area using 

heavy construction equipment. 

 

Simultaneous to site re-grade, construct diversion berms at the mouth of the gullies to direct 

runoff from the slope to the armored channels. The locations of the berms are shown on the 

attached Site Plan and construction details are provided under Drawings. These will be armored 

with TRM. 

 

If a seep is discovered, an underdrain from the seep will be buried and day-lighted at the nearest 

gully. 

 

6. Temporary and Permanent Seeding 

Seeding preparation will be according to Alabama Handbook for Erosion Control, Sediment 

Control and Stormwater Management on Construction Sites and Urban Areas (Alabama, 2009; 

see attached specifications for temporary and permanent seeding). The existing topsoil will be 

tilled (if required) and additional topsoil applied where needed.  If necessary, based on soil 

nutrient analysis, the application of soil amendments will either follow the specific 

recommendations from the soils analysis or a typical local application rate of 1-2 tons of lime 

applied per acre (based on soil texture) and 400 pounds of 8-24-24 NPK fertilizer per acre.  

 

Temporary seeding will take place before October 15; permanent seeding will be performed 

early Spring 2011 or as otherwise specified.  Temporary seeding will be performed by 

hydroseeding including HydraCX2 matrix (see attached specification). The seed mix applied 

with the HydraCX2 will be certified wheat seed at a rate of 3-4 bushels/acre. If necessary, after 

seedlings are established, additional fertilizer shall be applied separately by hydroseeding (400 

pounds per acre of 8-24-24 NPK fertilizer per acre). Watering will be performed after seeding 

and resume as needed until a stand of wheat is established. 

 

The procedure for permanent seeding should include mowing the wheat in early spring and then 

planting native warm season grasses via hydroseeding or broadcast. The native grass mixture 

will be verified with USFWS at a future date but may include: 

 

 Sideoats gramma (El Reno cultivar) 

 Little bluestem (Aldous cultivar) 

 Indiangrass (cultivars Osage, Newberry, or Rumsey) 

 



The native grass shall be applied at a rate of 12 pounds of pure live seed per acre. If necessary, 

after seedlings are established, additional fertilizer shall be applied separately by hydroseeding 

(400 pounds per acre of 8-24-24 NPK fertilizer per acre). 

 

Seeds shall be certified by an Official Seed Certifying Agency and tested within nine months 

prior to use. Each kind of seed shall be separately packed and delivered to the project in a seed-

tight bag.  Each bag shall bear a tag or label bearing the seal of the Official Seed Certifying 

Agency.  The analysis of the seed (percent pure seed, germination, date tested, etc.) shall be 

attached to each bag. 

 

Once the grass stand has emerged, an additional 30 pounds of nitrogen per acre may be applied 

to areas where there is patchy growth.   

 

Application methodology for the lime, fertilizer and seed will be determined in the field and may 

include hand, tractor or hydroseeding applications.  

 

Watering will be performed after seeding and resume as needed until a stand of grass is 

established.  

 

7. References 

State of Alabama Department of Transportation (ALDOT), 2008, Standard Specifications for 

Highway Construction. 
 

State of Alabama Soil & Water Conservation Committee (Alabama), 2009, Alabama Handbook 

for Erosion Control, Sediment Control and Stormwater Management on Construction Sites 

and Urban Areas, March.  

 

  



 

 

 

DRAWINGS 
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

4. Calculations:

a. Determine area contributing runoff to stormwater erosion channel. 

Area

Length 1, 

ft

Length 2, 

ft

Width 1, 

ft

Width 2, 

ft

Shape 

Factor Area, sf

A' &A 395 350 160 140 1 55,875

B' 385 395 180 165 1 67,275

C' 300 385 280 300 1 99,325

D 300 305 175 165 1 51,425

E 305 270 320 260 1 83,375

F 250 165 135 130 1 27,494

G 110 165 0.5 9,075

H 130 150 0.5 9,750

TOTAL 403,594 sf

9.3 acres

1. Problem Statement: Design erosion control channel for Primary and Secondary Gullies at Range 
20, Parcel 76Q-X, Fort McClellan, Alabama.

2. Given: 
Site plan provided by Fort McClellan Shaw Environmental (Shaw, 2010). 

3. Assumptions:
Use conservative runoff coefficient of 0.4.
Trapezoidal channel
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

 

velocity, 

fps

Flow path, 

ft

tc, 

minutes

tc1 1.5 760 8.4

tc2 8 580 1.2

total tc 9.7 use 10 minutes for duration

From NOAA, 1977 for a 100 year storm, interpolation of 5 and 15 minute precipitation estimates 

a rainfall intensity for a 10-minute duration of 1.4 inches/hour  

or 60-minute duration of 8.4 inches/hour for Calhoun County, Alabama. 

C = 0.4 unitless

I= 8.4 inches/hr

A = 9.3 acres

Q = 31.1 cfs

b. Use the Rational Formula to determine peak flow.
Q=CIA
where 
Q = the peak runoff rate (cfs)
C =  Runoff Coefficient, for forested and pasture, range is 0.05 to 0.3 (Lindeburg, 1992), use 0.4 for 
conservative max runoff. 
I = the average rainfall intensity (in/hr), lasting for a critical period of time tc.
A = the size of the drainage area (acres)

tc = time of concentration, duration betweeen the start of rainfall and the time of peak flow. Used to 
determine rainfall intensity.  Typical duration values for areas less than 50 acres range from 5 to 30 
minutes, typically can assume 10 minutes (Lindeburg, 1992).  The duration is usually equivalent to the tc 
of the drainage area.

Determine tc.
Two  flow paths -
tc1 from uppermost back road to mouth of primary gully  - 760 ft, 33% slope, from attached Figure 5-4, 
velocity is 1.5 fps
tc2 primary gully to existing surface drainage feature - 580 ft, 13% slope , from calcs, velocity is 8 fps.
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

 
d. Use Mannings equation to determine channel dimensions.
Mannings equation is used for channel design
Q=(1.49/n) (rH^2/3) (A) (S^0.5)
where 
Q = Peak Flow, cfs
n = Mannings roughness constant, use 0.03 for rip rap (Chow, 1959)
rH = Hydraulic Radius, sf/ft
A = Flow Area, sf
S = channel slope, ft/ft

and 
b= bottom width, ft
D= depth of water, ft

the hydraulic radius is 
rH = A/P
where
P= wetted perimeter, ft
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

Determine Slope (S)

Length = 580 ft

Top Elevation = 985 ft

Bottom Elev. = 912 ft

S = 0.13 ft/ft

Using Brater & King, 1982 to find depth of flow (b)

K' = (Q*n)/(b^8/3*S^1/2) where b is known, find D

Q= 31.1 cfs

n= 0.03

S= 0.13 ft/ft

b= 3 ft

2: 1 horizontal to vertical sideslopes of channel 

K' = 0.5700 Go to Brater & King, 1982 to find D/b, pg 7-45

Note: most efficient trapezoidal channel has D/b of 0.87 (Lindeburg, 1992, p5-6).

from Brater & King, 1982

3: 1 horizontal to vertical sideslopes of channel 

D/b = 0.21 from Brater & King, 1982

D= 0.63 ft

D= 7.6 in

e. Check

see Brater & King, 1982, p 7-3.

b= 3 ft

D= 0.63 ft

H:V factor 3.00

e= 1.89 ft

A= 3.08 sf

p= 6.98 ft

rH= 0.44 ft

Q= 31.4 cfs  ok

V= 10.2 fps
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

f. Determine D50 of Riprap

from pg 235 Alabama, 2009. 

For swale slopes between 10% and 40%: d50 = [q (S
0.58

)/3.93(10
-2

)]
1/1.89

d50 = Particle size for which 50 % of the sample is finer, inch

S = Bed slope, ft./ft.

q = Unit discharge, ft3/s/ft (Total discharge / Bottom width)

S= 0.13 ft/ft

q= 10.4 cfs/ft

d50 = 10.1 inches

d50 = 0.8 feet

From Table RS-1 Alabama, 2009

D50 riprip less than 50 lbs, may use Class 1 riprap (Alabama DOT, 2002)

g. Check Hydraulic Jump at Rock Ditch Check Dams.

See attached calculations from www.onlinecalc.sdsu.edu

Height of water over ditch check dams is approximately

 18-inches leaving available freeboard of 6 inches for 100 yr storm.
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

5. Recommendation:
Construct a  channel with the following:
Estimated Flow for 100 year storm = 31.1 cfm
trapezoidal cross section
bottom width of channel (b) = 3 feet
top width of channel = 15 feet
depth of channel = 36 inches
sidewall slope = 3H:1V
Rip Rap layer thickness =24 inches 
AL DOT Class #4 Stone, 4" bedding material.
Use Rip Rap Class 2 (Alabama DOT), conservative approach

6. References:
State of Alabama Department of Transportation (Alabama DOT), 2002, Standard Specifications for 
Highway Construction. 
State of Alabama Soil & Water Conservation Committee (Alabama), 2009, Alabama Handbook for 
Erosion Control, Sediment Control and Stormwater Management on Construction Sites and Urban 
Areas, March. 
Brater & King, 1982, Handbook of Hydraulics
Chow, 1959, Open Channel Hydraulics.
Lindeburg, 1992, Civil Engineering Reference Manual, Sixth Edition.
NOAA, 1977, Five to 60 Minute Precipitation Frequency for the Eastern and Central United States,  
NOAA Technical Memorandum NWS HYDRO-35.
Shaw Environmental, 2010, Figure 1, Topographic Map Range 20, Parcel 76Q-X.
Van Haveren, 1986, Water Resource Measurements, A Handbook for Hydrologists and Engineers, 
AWWA.
Viessman et al, 1977, Introduction to Hydrology, Second Edition.
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

4. Calculations:

a. Determine area contributing runoff to stormwater erosion channel. 

Area

Length 1, 

ft

Length 2, 

ft

Width 1, 

ft

Width 2, 

ft

Shape 

Factor Area, sf

A" 150 140 65 85 1 10,875

B" 165 160 85 65 1 12,188

C" 300 290 160 85 1 36,138

TOTAL 59,200 sf

1.4 acres

1. Problem Statement: Design erosion control channel for Roadside Ditch at Range 20, Parcel 76Q-
X, Fort McClellan, Alabama.

2. Given: 
Site plan provided by Fort McClellan Shaw Environmental (Shaw, 2010). 

3. Assumptions:
Use conservative runoff coefficient of 0.4.
Trapezoidal channel
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

 

velocity, 

fps

Flow path, 

ft

tc, 

minutes

tc1 1.5 580 6.4

tc2 8 160 0.3

total tc 6.8 use 10 minutes for duration

From NOAA, 1977 for a 100 year storm, interpolation of 5 and 15 minute precipitation estimates 

a rainfall intensity for a 10-minute duration of 1.4 inches/hour  

or 60-minute duration of 8.4 inches/hour for Calhoun County, Alabama. 

C = 0.4 unitless

I= 8.4 inches/hr

A = 1.4 acres

Q = 4.6 cfs

b. Use the Rational Formula to determine peak flow.
Q=CIA
where 
Q = the peak runoff rate (cfs)
C =  Runoff Coefficient, for forested and pasture, range is 0.05 to 0.3 (Lindeburg, 1992), use 0.4 for 
conservative max runoff. 
I = the average rainfall intensity (in/hr), lasting for a critical period of time tc.
A = the size of the drainage area (acres)

tc = time of concentration, duration betweeen the start of rainfall and the time of peak flow. Used to 
determine rainfall intensity.  Typical duration values for areas less than 50 acres range from 5 to 30 
minutes, typically can assume 10 minutes (Lindeburg, 1992).  The duration is usually equivalent to the tc 
of the drainage area.

Determine tc.
Two  flow paths -
tc1 from uppermost back road to mouth of proposed roadside ditch - 580 ft, 33% slope, from attached 
Figure 5-4, velocity is 1.5 fps
tc2 roadside ditch to existing surface drainage feature - 200 ft, 2.5% slope , from calcs, velocity is 3 fps.
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

 
d. Use Mannings equation to determine channel dimensions.
Mannings equation is used for channel design
Q=(1.49/n) (rH^2/3) (A) (S^0.5)
where 
Q = Peak Flow, cfs
n = Mannings roughness constant, use 0.03 for rip rap (Chow, 1959)
rH = Hydraulic Radius, sf/ft
A = Flow Area, sf
S = channel slope, ft/ft

and 
b= bottom width, ft
D= depth of water, ft

the hydraulic radius is 
rH = A/P
where
P= wetted perimeter, ft
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Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

Determine Slope (S)

Length = 200 ft

Top Elevation = 1050 ft

Bottom Elev. = 1045 ft

S = 0.03 ft/ft

Using Brater & King, 1982 to find depth of flow (b)

K' = (Q*n)/(b^8/3*S^1/2) where b is known, find D

Q= 4.6 cfs

n= 0.03

S= 0.03 ft/ft

b= 1 ft

K' = 0.8664 Go to Brater & King, 1982 to find D/b, pg 7-45

Note: most efficient trapezoidal channel has D/b of 0.87 (Lindeburg, 1992, p5-6).

from Brater & King, 1982

2: 1 horizontal to vertical sideslopes of channel 

D/b = 0.57 from Brater & King, 1982

D= 0.57 ft

D= 6.8 in

e. Check

see Brater & King, 1982, p 7-3.

b= 1 ft

D= 0.57 ft

H:V factor 1.00

e= 0.57 ft

A= 0.89 sf

p= 2.61 ft

rH= 0.34 ft

Q= 3.4 cfs  ok

V= 3.8 fps

10 of 11



Calculations - Stormwater Channel Design

Fort McClellan

Range 20, Parcel 76Q-X

June 14, 2010

f. Determine D50 of Riprap (if needed)

from pg 235 Alabama, 2009. 

For swale slopes between 10% and 40%: d50 = [q (S
0.58

)/3.93(10
-2

)]
1/1.89

d50 = Particle size for which 50 % of the sample is finer, inch

S = Bed slope, ft./ft.

q = Unit discharge, ft3/s/ft (Total discharge / Bottom width)

S= 0.03 ft/ft

q= 4.6 cfs/ft

d50 = 4.0 inches

d50 = 0.3 feet

From Table RS-1 Alabama, 2009

D50 riprip less than 50 lbs, may use Class 1 riprap (Alabama DOT, 2002)

5. Recommendation:
Construct a  channel with the following:
Estimated Flow for 100 year storm = 4.6 cfm
trapezoidal cross section
bottom width of channel (b) = 12 inches
top width of channel = 60 inches
depth of channel = 12 inches
Armor with Turf Reinforcement Matting - North American Green  VMax SC250 or equal

6. References:
State of Alabama Department of Transportation (Alabama DOT), 2002, Standard Specifications for 
Highway Construction. 
State of Alabama Soil & Water Conservation Committee (Alabama), 2009, Alabama Handbook for 
Erosion Control, Sediment Control and Stormwater Management on Construction Sites and Urban Areas, 
March. 
Brater & King, 1982, Handbook of Hydraulics
Chow, 1959, Open Channel Hydraulics.
Lindeburg, 1992, Civil Engineering Reference Manual, Sixth Edition.
NOAA, 1977, Five to 60 Minute Precipitation Frequency for the Eastern and Central United States,  
NOAA Technical Memorandum NWS HYDRO-35.
Shaw Environmental, 2010, Figure 1, Topographic Map Range 20, Parcel 76Q-X.
Van Haveren, 1986, Water Resource Measurements, A Handbook for Hydrologists and Engineers, 
AWWA.
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