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PROJECT NARRATIVE 

Project Description 

The 36.9 acre proposed site is located west of Joe Frank Porter Road, just north of State Route 

43 Lawrenceburg Highway in northeast Mt. Pleasant, Tennessee. 

 

Property improvements include parking, stormwater infrastructure, and one driveway 

connecting to the existing Joe Frank Porter Road cul-de-sac. 

 

Soil Conditions 

The USDA Web Soil Survey data for this property shows: 

 

 

Refer to Appendix B for existing soils information 

Existing Stormwater Conditions 

The site is currently undeveloped and consists of open land used for agriculture. Runoff drains 

across the parcel from northeast to southwest, across the site into an unnamed tributary of 

Big Bigby Creek, TN06040003019, which is designated as impaired by nutrients. Two natural 

outfalls occur on the site and these will be analyzed in both the pre- and post- conditions. 
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Proposed Stormwater Conditions 

All stormwater runoff will drain in a similar pattern as the existing site, from northeast to 

southwest.  The two natural locations of stormwater discharge in the existing condition will be 

analyzed in the proposed condition. These discharge locations will be the Point of Interests 

(POI) AB and C.  

 

POI AB: 

On the developed portion of the site, POI AB, the stormwater will be collected via a combination of 

overland flow and underground pipe networks to either one of two riprap-lined ditches and/or a dry 

detention pond. A small portion of impervious area (0.74 acres) will directly flow into the detention 

pond without first entering a riprap-lined ditch. Stormwater that does not enter the storm network will 

bypass the detention pond and flow overland to the POI AB site outfall. 

 

POI C: 

For the undeveloped area at the south of the site, no changes will be made to the existing overland flow 

path to the POI C outfall. The area of drainage to this point of interest has been reduced from the pre- 

to the post- condition. 

 

Refer to Appendix B for Existing and Proposed Hydrologic Plan Exhibits. 

 

Stormwater Quantity 

Storm Sewer System 

The majority of all onsite water will be conveyed via a combination of surface runoff and the proposed 

storm network throughout the site. All disturbed areas of increased impervious runoff will be diverted to 

a dry detention pond before slow-release to the POI AB outfall. 

The drainage area for each inlet and storm sewer calculations are provided in Appendix D. 

 

Stormwater Detention 

Stormwater detention for the proposed development has been provided through the use of 

the TR-55 method to meet the pre vs. post water quantity requirements, per the City of Mt. 

Pleasant. The calculations provided herein take into account all future parking and building 

expansion impervious areas shown on Site Plan. Stormwater over the disturbed portion of the 

site will be retained for a minimum of 24 hours in a dry detention basin before slow-releasing to 

the site outfall. The dry detention basin will also improve water quality by the provision for 

sediment and other pollutants to settle out over time, see Water Quality design. 

The Detention Calculations are provided in Appendix D. 
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POI AB 

Pre vs. Post Discharge Flow Rates (cfs) 

 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 

PRE 34.07 46.13 55.81 69.25 79.96 91.13 

POST 18.76 22.60 25.47 29.36 32.38 35.46 

 

 

 

 

 

 

 

 

 

Stormwater Quality 

The City of Mt. Pleasant does not currently have water quality requirements for permitting but an effort 

was made to ensure that sediment transport to receiving waters would be minimal. 

 

POI AB 

The majority of surface drainage will be diverted through one of two riprap-lined ditches before being 

collected and detained in a dry detention basin. Stormwater routed through the pond will travel slowly 

over an elongated basin route before it discharges to POI AB.  A trash rack will be located at the 

headwall of the basin outlet pipe to further deter negative impacts to receiving streams. There is a small 

area of impervious paving (0.74 acres) that will go directly to the dry detention basin without first 

entering a ditch. 

 

POI C 

The pre-construction drainage pattern for Watershed C (WS C) will continue undisturbed to POI C. 

 

 

 

 

POI C 

Pre vs. Post Discharge Flow Rates (cfs) 

 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 

PRE 46.91 64.61 78.98 99.24 115.50 132.53 

POST 16.89 22.34 26.67 32.63 37.37 42.29 
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Erosion and Sediment Control 

Ditches A & B: 

Both ditches will be lined with Turf Reinforcement Mat (TRM) SC250 to diminish shear stress along the 

channel bottom and discourage sediment transport. The North American Green Erosion Control 

Materials Design Software (ECMDS) was used for the analysis of the channel lining and the Known Q was 

entered via watershed analysis using the Hydraflow Hydrograph Extension for Autodesk Civil 3D. 

 

Ditch A 

In order to analyze the channel lining for Ditch A, the Hydraflow Hydrograph Extension for Autodesk Civil 

3D was utilized for Watershed 4 – POST WS A and the 10-year storm event. Ditch A conveys three (3) 

watersheds that enter at different points along the ditch, however, a conservative approach was taken 

to analyze the ditch as though all flows entered at the same point and were conveyed simultaneously.  

This ensures that Ditch A will not overflow and that flows entering the ditch will not produce any 

deleterious erosive effects along the length of the conveyance.  The soil composition on site is primarily 

Silt Loam and Silty Clay Loam; for the analysis of the TRM lining, Silt Loam (SM), Loam (MH) and Clay 

Loam (CL) were all analyzed to ensure that the channel was stable. 

 

Soils Report is provided in Appendix B. Channel Lining Analysis for Ditch A is provided in Appendix D. 

 

Ditch B 

In order to analyze the channel lining for Ditch B, the Hydraflow Hydrograph Extension for Autodesk Civil 

3D was utilized for watershed 10 – POST WS B and the 10-year storm event. Ditch B conveys two (2) 

watersheds that enter at different points along the ditch, however, a conservative approach was taken 

to analyze the ditch as though all flows entered at the same point and were conveyed simultaneously.  

This ensures that Ditch B will not overflow and that flows entering the ditch will not produce any 

deleterious erosive effects along the length of the conveyance. The soil composition on site is primarily 

Silt Loam and Silty Clay Loam; for the analysis of the TRM lining, Silt Loam (SM), Loam (MH) and Clay 

Loam (CL) were all analyzed to ensure that the channel was stable. 

 

Soils Report is provided in Appendix B. Channel Lining Analysis for Ditch B is provided in Appendix D. 

 

For temporary and permanent construction measures, as well as sediment basin calculations, refer to 

the  Stormwater Prevention Plan (SWPPP) for erosion control plan and details in Appendix D. 
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Offsite Drainage 

The proposed site is downhill of agricultural land to the north that will contribute 12.21 acres 

of stormwater run-on. Due to the shape of the site, as well as the layout requirements of the 

building and vehicular circulation,  it was  difficult to bypass the entirety of the offsite drainage 

to the natural outfall of the site.  Instead, approximately  12.05 acres of undeveloped offsite 

drainage will be accepted into the Stormwater Control Measures (SCMs) and treated  within 

the detention pond before  ultimately reaching the site outfall(s). 
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APPENDIX A: VICINITY MAP 

 

 

 

Mt. Pleasant, Tennessee 
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APPENDIX B: DRAINAGE MAP EXHIBITS 

 

Soils Report 

Existing Conditions Drainage Exhibit 

Proposed Development Drainage Exhibit 

NOAA Rainfall Data 
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POINT OF INTEREST -
"POI AB"

POINT OF INTEREST -
"POI C"

OUTFALL POI AB
DRAINAGE AREA - 19.04 AC
LAT: 35.5681
LONG: -87.1844
RECEIVING WATERS:
TN06040003019

OUTFALL POI C
DRAINAGE AREA - 17.89 AC
LAT: 35.5671
LONG: -87.1849
RECEIVING WATERS:
TN06040003019
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WS A
WS B
WS C
WS A3
UNDSTD WS A

  8.13
10.66
  8.97
  6.09
  3.05

OFFSITE C
0.17 ac

HSG B=0.02        CN=81
HSG D=0.03        CN=91
Impervious=0.12  CN=98

CN=95
tc=5 min

WS B
10.66 ac

HSG D=5.19         CN=91
Impervious=5.47  CN=98

CN=95
tc=7.2 min

Undisturbed Area WS A
3.05 ac

HSG A=0.18      CN=72
HSG C=0.75      CN=88
HSG D=2.12      CN=91

CN=89
tc=23.4 min

WS A3
6.09 ac

HSG D=4.59        CN=91
Impervious=1.50  CN=98

CN=93
tc=11.3 min

OFFSITE B
3.27 ac

  HSG A=1.94       CN=72 
HSG B=0.58        CN=81
HSG D=0.69        CN=91
Impervious=0.07  CN=98

CN=78
tc=14.4 min

OFFSITE A
8.78 ac

HSG A = 8.78 ac
CN = 72

tc = 32.4 min

WS C
8.97 ac

HSG A=2.48         CN=72
HSG B=0.26         CN=81
HSG C=0.93         CN=88
HSG C/D=5.40      CN=91

CN=85
tc=34.1 min

WS A
8.13 ac

HSG A=1.74         CN=72
HSG D=2.30         CN=91
Impervious=4.09  CN=98

CN=90
tc=8.3 min

OUTFALL POI AB
Drainage Area: 27.77 ac
LAT: 35.5681
LONG: -87.1844
Receiving Waters:
TN06040003019

OUTFALL POI C
Drainage Area: 9.31 ac
LAT: 35.5671
LONG: -87.1849
Receiving Waters:
TN06040003019

36.90  ac
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APPENDIX C: STORM SEWERS 

 

STORM SEWER ANALYSIS REPORT – 10 YEAR 
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APPENDIX D: HYDROLOGIC CALCULATIONS 

 

Hydraflow Watershed Analysis Report 

Channel and Channel Lining Reports – 10 Year 

Sediment Basin Calculations 
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Project: Mustang.gpw Wednesday, 08 / 6 / 2025

Hyd. Origin Description

Legend

1 SCS Runoff WS A

2 SCS Runoff OFFSITE A

3 Combine POST WS A

4 Reach DITCH A

5 SCS Runoff WS A3

6 SCS Runoff Undisturbed - WS A

7 SCS Runoff WS B

8 SCS Runoff OFFSITE B

9 Combine POST WS B

10 Reach DITCH B

11 Combine WS AB

12 SCS Runoff PRE POI AB

13 SCS Runoff PRE WS C

14 SCS Runoff OFFSITE C

15 Combine PRE POI C

16 Reservoir DRY POND

17 SCS Runoff POST WS C

18 SCS Runoff OFFSITE C

19 Combine POST POI C

20 Combine POST POI AB



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 35.20 ------- 44.72 52.19 62.40 70.46 78.82 WS A

2 SCS Runoff ------ ------- 9.833 ------- 14.60 18.58 24.26 28.92 33.88 OFFSITE A

3 Combine 1, 2 ------- 39.71 ------- 51.95 61.75 75.37 86.25 97.64 POST WS A

4 Reach 3 ------- 31.81 ------- 42.44 51.03 63.05 72.73 82.89 DITCH A

5 SCS Runoff ------ ------- 22.25 ------- 27.96 32.43 38.54 43.37 48.37 WS A3

6 SCS Runoff ------ ------- 9.222 ------- 11.84 13.90 16.71 18.94 21.25 Undisturbed - WS A

7 SCS Runoff ------ ------- 51.56 ------- 63.72 73.25 86.29 96.60 107.31 WS B

8 SCS Runoff ------ ------- 7.418 ------- 10.32 12.68 15.98 18.62 21.39 OFFSITE B

9 Combine 7, 8 ------- 57.76 ------- 72.49 84.12 100.10 112.79 126.00 POST WS B

10 Reach 9 ------- 49.21 ------- 62.31 72.80 87.38 99.01 111.16 DITCH B

11 Combine 4, 5, 10 ------- 101.11 ------- 130.19 153.41 185.59 211.31 238.22 WS AB

12 SCS Runoff ------ ------- 34.07 ------- 46.13 55.81 69.25 79.96 91.13 PRE POI AB

13 SCS Runoff ------ ------- 31.02 ------- 41.67 50.20 61.99 71.39 81.17 PRE WS C

14 SCS Runoff ------ ------- 16.28 ------- 23.60 29.68 38.36 45.41 52.85 OFFSITE C

15 Combine 13, 14 ------- 46.91 ------- 64.61 78.98 99.24 115.50 132.53 PRE POI C

16 Reservoir 11 ------- 11.28 ------- 12.79 13.90 15.31 16.36 24.13 DRY POND

17 SCS Runoff ------ ------- 16.79 ------- 22.22 26.53 32.47 37.19 42.09 POST WS C

18 SCS Runoff ------ ------- 0.862 ------- 1.065 1.224 1.441 1.613 1.792 OFFSITE C

19 Combine 17, 18 ------- 16.89 ------- 22.34 26.67 32.63 37.37 42.29 POST POI C

20 Combine 6, 16, ------- 18.76 ------- 22.60 25.47 29.36 32.38 35.46 POST POI AB

Proj. file: Mustang.gpw Wednesday, 08 / 6 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025



Hydrograph Summary Report

3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 35.20 2 718 83,178 ------ ------ ------ WS A

2 SCS Runoff 9.833 2 734 44,645 ------ ------ ------ OFFSITE A

3 Combine 39.71 2 720 127,823 1, 2 ------ ------ POST WS A

4 Reach 31.81 2 724 127,819 3 ------ ------ DITCH A

5 SCS Runoff 22.25 2 720 60,085 ------ ------ ------ WS A3

6 SCS Runoff 9.222 2 726 32,159 ------ ------ ------ Undisturbed - WS A

7 SCS Runoff 51.56 2 718 128,574 ------ ------ ------ WS B

8 SCS Runoff 7.418 2 722 20,892 ------ ------ ------ OFFSITE B

9 Combine 57.76 2 718 149,466 7, 8 ------ ------ POST WS B

10 Reach 49.21 2 724 149,463 9 ------ ------ DITCH B

11 Combine 101.11 2 722 337,368 4, 5, 10 ------ ------ WS AB

12 SCS Runoff 34.07 2 732 147,606 ------ ------ ------ PRE POI AB

13 SCS Runoff 31.02 2 734 140,667 ------ ------ ------ PRE WS C

14 SCS Runoff 16.28 2 732 67,195 ------ ------ ------ OFFSITE C

15 Combine 46.91 2 734 207,862 13, 14 ------ ------ PRE POI C

16 Reservoir 11.28 2 772 337,366 11 611.32 153,693 DRY POND

17 SCS Runoff 16.79 2 734 76,047 ------ ------ ------ POST WS C

18 SCS Runoff 0.862 2 716 1,922 ------ ------ ------ OFFSITE C

19 Combine 16.89 2 734 77,970 17, 18 ------ ------ POST POI C

20 Combine 18.76 2 728 369,525 6, 16, ------ ------ POST POI AB

Mustang.gpw Return Period: 2 Year Wednesday, 08 / 6 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 1

WS A

Hydrograph type =  SCS Runoff Peak discharge =  35.20 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  83,178 cuft
Drainage area =  8.140 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.30 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.740 x 72) + (2.310 x 91) + (4.090 x 98)] / 8.140

4

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
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Hyd. No. 1 -- 2 Year

Hyd No. 1



TR55 Tc Worksheet
5

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 1

WS A

Description A B C Totals

Sheet Flow
Manning's n-value =  0.035 0.011 0.011
Flow length (ft) =  71.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 3.67 + 0.00 + 0.00 = 3.67

Shallow Concentrated Flow
Flow length (ft) =  88.00 235.00 46.00
Watercourse slope (%) =  2.27 0.85 0.50
Surface description =  Unpaved Unpaved Unpaved
Average velocity (ft/s) =2.43 1.49 1.14

Travel Time (min) = 0.60 + 2.63 + 0.67 = 3.91

Channel Flow
X sectional flow area (sqft) =  0.79 3.14 21.97
Wetted perimeter (ft) =  3.14 6.28 1.50
Channel slope (%) =  1.32 2.25 1.35
Manning's n-value =  0.011 0.011 0.035
Velocity (ft/s) =6.17

12.77
29.88

Flow length (ft) ({0})65.0 178.0 629.0

Travel Time (min) = 0.18 + 0.23 + 0.35 = 0.76

Total Travel Time, Tc .............................................................................. 8.30 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 2

OFFSITE A

Hydrograph type =  SCS Runoff Peak discharge =  9.833 cfs
Storm frequency =  2 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  44,645 cuft
Drainage area =  8.780 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.40 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(8.780 x 72)] / 8.780
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TR55 Tc Worksheet
7

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 2

OFFSITE A

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  0.49 0.00 0.00

Travel Time (min) = 17.24 + 0.00 + 0.00 = 17.24

Shallow Concentrated Flow
Flow length (ft) =  1027.00 0.00 0.00
Watercourse slope (%) =  0.49 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.13 0.00 0.00

Travel Time (min) = 15.16 + 0.00 + 0.00 = 15.16

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 32.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 3

POST WS A

Hydrograph type =  Combine Peak discharge =  39.71 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  127,823 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  16.920 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 4

DITCH A

Hydrograph type =  Reach Peak discharge =  31.81 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  127,819 cuft
Inflow hyd. No. =  3 - POST WS A Section type =  Trapezoidal
Reach length =  2104.0 ft Channel slope =  1.3 %
Manning's n =  0.035 Bottom width =  3.0 ft
Side slope =  3.0:1 Max. depth =  3.0 ft
Rating curve x =  2.306 Rating curve m =  1.248
Ave. velocity =  4.06 ft/s Routing coeff. =  0.2526

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 5

WS A3

Hydrograph type =  SCS Runoff Peak discharge =  22.25 cfs
Storm frequency =  2 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  60,085 cuft
Drainage area =  5.330 ac Curve number =  92*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.30 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(4.590 x 91) + (0.740 x 98)] / 5.330
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TR55 Tc Worksheet
11

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 5

WS A3

Description A B C Totals

Sheet Flow
Manning's n-value =  0.035 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 4.83 + 0.00 + 0.00 = 4.83

Shallow Concentrated Flow
Flow length (ft) =  437.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Unpaved Paved Unpaved
Average velocity (ft/s) =1.14 0.00 0.00

Travel Time (min) = 6.38 + 0.00 + 0.00 = 6.38

Channel Flow
X sectional flow area (sqft) =  21.97 0.00 0.00
Wetted perimeter (ft) =  1.50 0.00 0.00
Channel slope (%) =  1.35 0.00 0.00
Manning's n-value =  0.035 0.013 0.015
Velocity (ft/s) =29.88

0.00
0.00

Flow length (ft) ({0})143.0 0.0 0.0

Travel Time (min) = 0.08 + 0.00 + 0.00 = 0.08

Total Travel Time, Tc .............................................................................. 11.30 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 6

Undisturbed - WS A

Hydrograph type =  SCS Runoff Peak discharge =  9.222 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  32,159 cuft
Drainage area =  3.200 ac Curve number =  89*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.39 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.180 x 72) + (0.750 x 88) + (2.120 x 91)] / 3.200
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TR55 Tc Worksheet
13

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 6

Undisturbed - WS A

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  1.72 0.00 0.00

Travel Time (min) = 10.43 + 0.00 + 0.00 = 10.43

Shallow Concentrated Flow
Flow length (ft) =  1645.00 0.00 0.00
Watercourse slope (%) =  1.72 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.12 0.00 0.00

Travel Time (min) = 12.96 + 0.00 + 0.00 = 12.96

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 23.39 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 7

WS B

Hydrograph type =  SCS Runoff Peak discharge =  51.56 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  128,574 cuft
Drainage area =  10.660 ac Curve number =  95*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.20 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(5.190 x 91) + (5.470 x 98)] / 10.660
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TR55 Tc Worksheet
15

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 7

WS B

Description A B C Totals

Sheet Flow
Manning's n-value =  0.035 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 4.83 + 0.00 + 0.00 = 4.83

Shallow Concentrated Flow
Flow length (ft) =  99.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =1.14 0.00 0.00

Travel Time (min) = 1.45 + 0.00 + 0.00 = 1.45

Channel Flow
X sectional flow area (sqft) =  3.14 21.97 0.00
Wetted perimeter (ft) =  6.28 1.50 0.00
Channel slope (%) =  2.10 1.40 0.00
Manning's n-value =  0.013 0.035 0.015
Velocity (ft/s) =10.44

30.42
0.00

Flow length (ft) ({0})67.0 1577.0 0.0

Travel Time (min) = 0.11 + 0.86 + 0.00 = 0.97

Total Travel Time, Tc .............................................................................. 7.20 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 8

OFFSITE B

Hydrograph type =  SCS Runoff Peak discharge =  7.418 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  20,892 cuft
Drainage area =  3.280 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.40 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.940 x 72) + (0.580 x 81) + (0.690 x 91) + (0.070 x 98)] / 3.280
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 8

OFFSITE B

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  1.65 0.00 0.00

Travel Time (min) = 10.61 + 0.00 + 0.00 = 10.61

Shallow Concentrated Flow
Flow length (ft) =  476.00 0.00 0.00
Watercourse slope (%) =  1.65 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.07 0.00 0.00

Travel Time (min) = 3.83 + 0.00 + 0.00 = 3.83

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 9

POST WS B

Hydrograph type =  Combine Peak discharge =  57.76 cfs
Storm frequency =  2 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  149,466 cuft
Inflow hyds. =  7, 8 Contrib. drain. area =  13.940 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 10

DITCH B

Hydrograph type =  Reach Peak discharge =  49.21 cfs
Storm frequency =  2 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  149,463 cuft
Inflow hyd. No. =  9 - POST WS B Section type =  Trapezoidal
Reach length =  1752.0 ft Channel slope =  1.4 %
Manning's n =  0.035 Bottom width =  3.0 ft
Side slope =  3.0:1 Max. depth =  3.0 ft
Rating curve x =  2.421 Rating curve m =  1.248
Ave. velocity =  4.55 ft/s Routing coeff. =  0.3256

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 11

WS AB

Hydrograph type =  Combine Peak discharge =  101.11 cfs
Storm frequency =  2 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  337,368 cuft
Inflow hyds. =  4, 5, 10 Contrib. drain. area =  5.330 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 12

PRE POI AB

Hydrograph type =  SCS Runoff Peak discharge =  34.07 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  147,606 cuft
Drainage area =  19.040 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.80 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(8.630 x 72) + (1.450 x 88) + (7.160 x 91) + (1.800 x 91)] / 19.040
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 12

PRE POI AB

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 17.10 + 0.00 + 0.00 = 17.10

Shallow Concentrated Flow
Flow length (ft) =  1872.00 0.00 0.00
Watercourse slope (%) =  1.52 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.99 0.00 0.00

Travel Time (min) = 15.68 + 0.00 + 0.00 = 15.68

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 32.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 13

PRE WS C

Hydrograph type =  SCS Runoff Peak discharge =  31.02 cfs
Storm frequency =  2 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  140,667 cuft
Drainage area =  17.890 ac Curve number =  83*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  34.60 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(7.590 x 72) + (0.390 x 81) + (0.830 x 88) + (9.080 x 91)] / 17.890

23

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

5.00 5.00

10.00 10.00

15.00 15.00

20.00 20.00

25.00 25.00

30.00 30.00

35.00 35.00

Q (cfs)

Time (min)

PRE WS C

Hyd. No. 13 -- 2 Year

Hyd No. 13



TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 13

PRE WS C

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  1.34 0.00 0.00

Travel Time (min) = 11.53 + 0.00 + 0.00 = 11.53

Shallow Concentrated Flow
Flow length (ft) =  2584.00 0.00 0.00
Watercourse slope (%) =  1.34 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.87 0.00 0.00

Travel Time (min) = 23.06 + 0.00 + 0.00 = 23.06

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 34.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 14

OFFSITE C

Hydrograph type =  SCS Runoff Peak discharge =  16.28 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  67,195 cuft
Drainage area =  12.210 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  27.00 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(10.710 x 72) + (0.620 x 81) + (0.710 x 91) + (0.170 x 98)] / 12.210
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 14

OFFSITE C

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  0.62 0.00 0.00

Travel Time (min) = 15.69 + 0.00 + 0.00 = 15.69

Shallow Concentrated Flow
Flow length (ft) =  864.00 0.00 0.00
Watercourse slope (%) =  0.62 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.27 0.00 0.00

Travel Time (min) = 11.33 + 0.00 + 0.00 = 11.33

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 27.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 15

PRE POI C

Hydrograph type =  Combine Peak discharge =  46.91 cfs
Storm frequency =  2 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  207,862 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  30.100 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 16

DRY POND

Hydrograph type =  Reservoir Peak discharge =  11.28 cfs
Storm frequency =  2 yrs Time to peak =  772 min
Time interval =  2 min Hyd. volume =  337,366 cuft
Inflow hyd. No. =  11 - WS AB Max. Elevation =  611.32 ft
Reservoir name =  DRY POND Max. Storage =  153,693 cuft

Storage Indication method used.
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Pond Report 29

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Pond No. 1 -  DRY POND

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 609.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 609.00 13,063 0 0
1.00 610.00 50,447 31,755 31,755
2.00 611.00 117,425 83,936 115,691
3.00 612.00 121,802 119,614 235,305
4.00 613.00 127,271 124,537 359,841
5.00 614.00 133,397 130,334 490,175
6.00 615.00 140,392 136,895 627,070
7.00 616.00 148,314 144,353 771,423

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  608.50 0.00 0.00 0.00

Length (ft) =  58.00 0.00 0.00 0.00

Slope (%) =  0.51 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  38.00 0.00 0.00 0.00

Crest El. (ft) =  613.29 0.00 0.00 0.00

Weir Coeff. =  2.63 3.33 3.33 3.33

Weir Type =  Ciplti --- --- ---

Multi-Stage =  No No No Yes

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0
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Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 17

POST WS C

Hydrograph type =  SCS Runoff Peak discharge =  16.79 cfs
Storm frequency =  2 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  76,047 cuft
Drainage area =  8.980 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  34.10 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.480 x 72) + (0.260 x 81) + (0.830 x 88) + (5.410 x 91)] / 8.980
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Hyd. No. 17

POST WS C

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.89 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 11.02 + 0.00 + 0.00 = 11.02

Shallow Concentrated Flow
Flow length (ft) =  2584.00 0.00 0.00
Watercourse slope (%) =  1.34 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.87 0.00 0.00

Travel Time (min) = 23.06 + 0.00 + 0.00 = 23.06

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 34.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 18

OFFSITE C

Hydrograph type =  SCS Runoff Peak discharge =  0.862 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  1,922 cuft
Drainage area =  0.170 ac Curve number =  95*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.020 x 81) + (0.030 x 91) + (0.120 x 98)] / 0.170
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 19

POST POI C

Hydrograph type =  Combine Peak discharge =  16.89 cfs
Storm frequency =  2 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  77,970 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  9.150 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 20

POST POI AB

Hydrograph type =  Combine Peak discharge =  18.76 cfs
Storm frequency =  2 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  369,525 cuft
Inflow hyds. =  6, 16 Contrib. drain. area =  3.200 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 78.82 2 718 195,858 ------ ------ ------ WS A

2 SCS Runoff 33.88 2 732 146,403 ------ ------ ------ OFFSITE A

3 Combine 97.64 2 720 342,261 1, 2 ------ ------ POST WS A

4 Reach 82.89 2 724 342,258 3 ------ ------ DITCH A

5 SCS Runoff 48.37 2 720 136,980 ------ ------ ------ WS A3

6 SCS Runoff 21.25 2 726 76,974 ------ ------ ------ Undisturbed - WS A

7 SCS Runoff 107.31 2 718 279,462 ------ ------ ------ WS B

8 SCS Runoff 21.39 2 722 60,654 ------ ------ ------ OFFSITE B

9 Combine 126.00 2 718 340,117 7, 8 ------ ------ POST WS B

10 Reach 111.16 2 722 340,113 9 ------ ------ DITCH B

11 Combine 238.22 2 722 819,353 4, 5, 10 ------ ------ WS AB

12 SCS Runoff 91.13 2 732 398,114 ------ ------ ------ PRE POI AB

13 SCS Runoff 81.17 2 734 372,741 ------ ------ ------ PRE WS C

14 SCS Runoff 52.85 2 730 211,196 ------ ------ ------ OFFSITE C

15 Combine 132.53 2 732 583,938 13, 14 ------ ------ PRE POI C

16 Reservoir 24.13 2 774 819,350 11 613.45 419,139 DRY POND

17 SCS Runoff 42.09 2 734 194,641 ------ ------ ------ POST WS C

18 SCS Runoff 1.792 2 716 4,178 ------ ------ ------ OFFSITE C

19 Combine 42.29 2 734 198,819 17, 18 ------ ------ POST POI C

20 Combine 35.46 2 728 896,324 6, 16, ------ ------ POST POI AB

Mustang.gpw Return Period: 100 Year Wednesday, 08 / 6 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 1

WS A

Hydrograph type =  SCS Runoff Peak discharge =  78.82 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  195,858 cuft
Drainage area =  8.140 ac Curve number =  90*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.30 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.740 x 72) + (2.310 x 91) + (4.090 x 98)] / 8.140

36

0 120 240 360 480 600 720 840 960 1080 1200 1320

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

Q (cfs)

Time (min)

WS A

Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 2

OFFSITE A

Hydrograph type =  SCS Runoff Peak discharge =  33.88 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  146,403 cuft
Drainage area =  8.780 ac Curve number =  72*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.40 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(8.780 x 72)] / 8.780
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 3

POST WS A

Hydrograph type =  Combine Peak discharge =  97.64 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  342,261 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  16.920 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 4

DITCH A

Hydrograph type =  Reach Peak discharge =  82.89 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  342,258 cuft
Inflow hyd. No. =  3 - POST WS A Section type =  Trapezoidal
Reach length =  2104.0 ft Channel slope =  1.3 %
Manning's n =  0.035 Bottom width =  3.0 ft
Side slope =  3.0:1 Max. depth =  3.0 ft
Rating curve x =  2.306 Rating curve m =  1.248
Ave. velocity =  4.86 ft/s Routing coeff. =  0.2948

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 5

WS A3

Hydrograph type =  SCS Runoff Peak discharge =  48.37 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  136,980 cuft
Drainage area =  5.330 ac Curve number =  92*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.30 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(4.590 x 91) + (0.740 x 98)] / 5.330
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 6

Undisturbed - WS A

Hydrograph type =  SCS Runoff Peak discharge =  21.25 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  76,974 cuft
Drainage area =  3.200 ac Curve number =  89*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.39 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.180 x 72) + (0.750 x 88) + (2.120 x 91)] / 3.200
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 7

WS B

Hydrograph type =  SCS Runoff Peak discharge =  107.31 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  279,462 cuft
Drainage area =  10.660 ac Curve number =  95*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  7.20 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(5.190 x 91) + (5.470 x 98)] / 10.660
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 8

OFFSITE B

Hydrograph type =  SCS Runoff Peak discharge =  21.39 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  60,654 cuft
Drainage area =  3.280 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.40 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.940 x 72) + (0.580 x 81) + (0.690 x 91) + (0.070 x 98)] / 3.280
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 9

POST WS B

Hydrograph type =  Combine Peak discharge =  126.00 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  340,117 cuft
Inflow hyds. =  7, 8 Contrib. drain. area =  13.940 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 10

DITCH B

Hydrograph type =  Reach Peak discharge =  111.16 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  340,113 cuft
Inflow hyd. No. =  9 - POST WS B Section type =  Trapezoidal
Reach length =  1752.0 ft Channel slope =  1.4 %
Manning's n =  0.035 Bottom width =  3.0 ft
Side slope =  3.0:1 Max. depth =  3.0 ft
Rating curve x =  2.421 Rating curve m =  1.248
Ave. velocity =  5.31 ft/s Routing coeff. =  0.3701

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 11

WS AB

Hydrograph type =  Combine Peak discharge =  238.22 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  819,353 cuft
Inflow hyds. =  4, 5, 10 Contrib. drain. area =  5.330 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 12

PRE POI AB

Hydrograph type =  SCS Runoff Peak discharge =  91.13 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  398,114 cuft
Drainage area =  19.040 ac Curve number =  82*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.80 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(8.630 x 72) + (1.450 x 88) + (7.160 x 91) + (1.800 x 91)] / 19.040
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 13

PRE WS C

Hydrograph type =  SCS Runoff Peak discharge =  81.17 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  372,741 cuft
Drainage area =  17.890 ac Curve number =  83*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  34.60 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(7.590 x 72) + (0.390 x 81) + (0.830 x 88) + (9.080 x 91)] / 17.890
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 14

OFFSITE C

Hydrograph type =  SCS Runoff Peak discharge =  52.85 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  211,196 cuft
Drainage area =  12.210 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  27.00 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(10.710 x 72) + (0.620 x 81) + (0.710 x 91) + (0.170 x 98)] / 12.210
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 15

PRE POI C

Hydrograph type =  Combine Peak discharge =  132.53 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  583,938 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  30.100 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 16

DRY POND

Hydrograph type =  Reservoir Peak discharge =  24.13 cfs
Storm frequency =  100 yrs Time to peak =  774 min
Time interval =  2 min Hyd. volume =  819,350 cuft
Inflow hyd. No. =  11 - WS AB Max. Elevation =  613.45 ft
Reservoir name =  DRY POND Max. Storage =  419,139 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 17

POST WS C

Hydrograph type =  SCS Runoff Peak discharge =  42.09 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  194,641 cuft
Drainage area =  8.980 ac Curve number =  85*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  34.10 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.480 x 72) + (0.260 x 81) + (0.830 x 88) + (5.410 x 91)] / 8.980
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 18

OFFSITE C

Hydrograph type =  SCS Runoff Peak discharge =  1.792 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  4,178 cuft
Drainage area =  0.170 ac Curve number =  95*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.82 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(0.020 x 81) + (0.030 x 91) + (0.120 x 98)] / 0.170
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 19

POST POI C

Hydrograph type =  Combine Peak discharge =  42.29 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  198,819 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  9.150 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Hyd. No. 20

POST POI AB

Hydrograph type =  Combine Peak discharge =  35.46 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  896,324 cuft
Inflow hyds. =  6, 16 Contrib. drain. area =  3.200 ac
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Hydraflow Rainfall Report
56

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Wednesday, 08 / 6 / 2025

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 59.7370 12.3000 0.8768 --------

2 72.8679 12.8000 0.8792 --------

3 0.0000 0.0000 0.0000 --------

5 78.0930 13.1000 0.8448 --------

10 73.4003 12.2000 0.7983 --------

25 69.2214 11.2000 0.7454 --------

50 64.0304 10.2000 0.6997 --------

100 61.0502 9.5000 0.6622 --------

File name: Mt. Pleasant.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.91 3.93 3.29 2.84 2.50 2.24 2.03 1.86 1.72 1.60 1.49 1.40

2 5.80 4.66 3.92 3.39 2.99 2.68 2.43 2.23 2.06 1.91 1.79 1.68

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.76 5.50 4.66 4.06 3.61 3.25 2.96 2.72 2.53 2.36 2.21 2.08

10 7.57 6.18 5.25 4.59 4.09 3.70 3.38 3.12 2.90 2.71 2.55 2.41

25 8.68 7.11 6.07 5.33 4.77 4.33 3.98 3.68 3.44 3.22 3.04 2.88

50 9.54 7.82 6.70 5.90 5.30 4.83 4.45 4.13 3.87 3.64 3.44 3.27

100 10.39 8.54 7.34 6.49 5.85 5.35 4.94 4.61 4.32 4.08 3.87 3.68

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: \\global.gsp\data\nf\na_nf07\5011400\03ProjInfo\00DueDilg\NOAA\Mt. Pleasant.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 0.00 3.89 0.00 4.74 5.41 6.33 7.06 7.82

SCS 6-Hr 0.00 2.59 0.00 3.16 3.65 4.34 4.92 5.53

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 7 2025

DITCH A

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  3.00
Invert Elev (ft) =  630.00
Slope (%) =  1.15
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  61.75

Highlighted
Depth (ft) =  1.69
Q (cfs) =  61.75
Area (sqft) =  13.64
Velocity (ft/s) =  4.53
Wetted Perim (ft) =  13.69
Crit Depth, Yc (ft) =  1.50
Top Width (ft) =  13.14
EGL (ft) =  2.01
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Elev (ft) Depth (ft)
Section

629.00 -1.00

630.00 0.00

631.00 1.00

632.00 2.00

633.00 3.00

634.00 4.00

Reach (ft)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Thursday, 08 / 7 / 2025

Hyd. No. 3

POST WS A

Hydrograph type =  Combine Peak discharge =  61.75 cfs
Storm frequency =  10 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  207,510 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  16.920 ac
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North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > A

Name A
Discharge 61.75
Channel Slope 0.0115
Channel Bottom Width 3
Left Side Slope 3
Right Side Slope 3
Existing Bend Radius 25
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Bunch Type
Vegetation Density Good 65-79%
Soil Type Clay Loam (CL)

SC250

SC250
Unvegetated

Straight 61.75 cfs 4.29 ft/s 1.75 ft 0.038 3 lbs/ft2 1.25 lbs/ft2 2.39 STABLE E

Underlying
Substrate

Straight 61.75 cfs 4.29 ft/s 1.75 ft 0.038 3.27 lbs/ft2 0.74 lbs/ft2 4.45 STABLE E

SC250
Reinforced
Vegetation

Straight 61.75 cfs 3.45 ft/s 1.99 ft 0.051 10 lbs/ft2 1.43 lbs/ft2 6.99 STABLE E

Underlying
Substrate

Straight 61.75 cfs 3.45 ft/s 1.99 ft 0.051 3.61 lbs/ft2 0.82 lbs/ft2 4.38 STABLE E

SC250
Unvegetated

Bend 61.75 cfs 4.29 ft/s 1.75 ft 0.038 3 lbs/ft2 2.51 lbs/ft2 1.2 STABLE E

Underlying
Substrate

Bend 61.75 cfs 4.29 ft/s 1.75 ft 0.038 3.27 lbs/ft2 1.47 lbs/ft2 2.22 STABLE E

SC250
Reinforced
Vegetation

Bend 61.75 cfs 3.45 ft/s 1.99 ft 0.051 10 lbs/ft2 2.86 lbs/ft2 3.5 STABLE E

Underlying
Substrate

Bend 61.75 cfs 3.45 ft/s 1.99 ft 0.051 3.61 lbs/ft2 1.65 lbs/ft2 2.19 STABLE E

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

8/25/25, 10:32 AM ECMDS 7.0

https://ecmds.com/project/166114/channel-analysis/298737/show 1/1



North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

Inputs
Channel Discharge (Q): 61.75 cfs
Peak Flow Period (H): hours
Channel Slope (S0): 0.0115 ft/ft
Bottom Width (B): 3 ft
Left Side Slope (ZL): 3 (H : V)
Right Side Slope (ZR): 3 (H : V)
Existing Channel Bend: Yes
Bend Coefficient (Kb):
Channel Bend Radius: 25 ft
Retardance Class of Vegetation:C 6-12 in
Vegetation Type: Bunch Type
Vegetation Density: Good 65-79%
Soil Type: Clay Loam (CL)

Channel Lining Options
SC250 Protection Type Permanent

Basic Relationships

A = Cross sectional area, ft2 (m2) = (B * D) + (ZL / 2 * D2) + (ZR / 2 * D2)

Where:
B = Base width of channel, ft (m)
D = Flow depth, ft (m)
ZL = Left side bank slope (H : 1 V)
ZR = Right side bank slope (H : 1 V)

 
P = Wetted perimeter, ft (m) = B + ZL * D + ZR * D
R = Hydraulic radius, ft (m) = A / P
 
V = Flow velocity, ft/s (m/s) = Q / A

Where:
Q = Channel discharge, cfs (cms)

 
Taua Average bed shear stress, psf (Pa) = 62.4 * R * S0

Where:
S0 = Gradient of channel, ft/ft (m/m)

 
Tau0 = Maximum bed shear stress, psf (Pa) = 62.4 * D * S0

 

Unvegetated Conditions Computations:

n = Manning’s   n = a * Tauab
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
n = Manning’s n
a = Product specific coefficient from performance testing
b = Product specific coefficient from performance testing

ANALYSIS COMPUTATIONS
> > > > View Computation

8/25/25, 10:32 AM ECMDS 7.0

https://ecmds.com/project/166114/channel-analysis/298737/calculations 1/2



 
SFP = Product factor of safety = TauT / Tau0

 
Where:
TauT = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauT / alpha * (TauS + alpha / 4.3)
 

Where:
alpha = unit conversion constant, 0.14 English, 6.5 Metric
TauS = Permissible shear stress of soil

 
SFL = Factor of safety of installed liner = Taup / Taua

Vegetated Computations:

n = Manning’s   n = alpha * Cn* Taua-0.4
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
alpha = Unit conversion constant, 0.213 English, 1.0 Metric
Cn = Vegetation retardance coefficient

 
SFP = Product factor of safety = TauTV / Tau0

 
Where:
TauTV = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauS / (1 – CFTRM) * (n / nS)2
 

Where:
CFTRM = Coefficient of TRM performance derived from testing TauS = Permissible shear stress of soil
nS = Manning’s of soil bed if left unprotected
SFL = Factor of safety of installed liner = Taup / Taua

 

SC250

SC250
Unvegetated

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 1.25 lbs/ft2 2.39 (SFP)

Underlying
Substrate

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 0.74 lbs/ft2 4.45 (SFL)

SC250
Reinforced
Vegetation

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 1.43 lbs/ft2 6.99 (SFP)

Underlying
Substrate

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 0.82 lbs/ft2 4.38 (SFL)

SC250
Unvegetated

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 2.51 lbs/ft2 1.2 (SFP)

Underlying
Substrate

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 1.47 lbs/ft2 2.22 (SFL)

SC250
Reinforced
Vegetation

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 2.86 lbs/ft2 3.5 (SFP)

Underlying
Substrate

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 1.65 lbs/ft2 2.19 (SFL)

Phase Mannings N
Predicted flow

depth (D)

Cross sectional

area (A)

Wetted

perimeter (P)

Hydraulic

radius (R)

Flow velocity
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Froude
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8/25/25, 10:32 AM ECMDS 7.0
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North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > A

Name A
Discharge 61.75
Channel Slope 0.0115
Channel Bottom Width 3
Left Side Slope 3
Right Side Slope 3
Existing Bend Radius 25
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Bunch Type
Vegetation Density Good 65-79%
Soil Type Loam (MH)

SC250

SC250
Unvegetated

Straight 61.75 cfs 4.29 ft/s 1.75 ft 0.038 3 lbs/ft2 1.25 lbs/ft2 2.39 STABLE E

Underlying
Substrate

Straight 61.75 cfs 4.29 ft/s 1.75 ft 0.038 2.41 lbs/ft2 0.74 lbs/ft2 3.28 STABLE E

SC250
Reinforced
Vegetation

Straight 61.75 cfs 3.45 ft/s 1.99 ft 0.051 10 lbs/ft2 1.43 lbs/ft2 6.99 STABLE E

Underlying
Substrate

Straight 61.75 cfs 3.45 ft/s 1.99 ft 0.051 3 lbs/ft2 0.82 lbs/ft2 3.64 STABLE E

SC250
Unvegetated

Bend 61.75 cfs 4.29 ft/s 1.75 ft 0.038 3 lbs/ft2 2.51 lbs/ft2 1.2 STABLE E

Underlying
Substrate

Bend 61.75 cfs 4.29 ft/s 1.75 ft 0.038 2.41 lbs/ft2 1.47 lbs/ft2 1.64 STABLE E

SC250
Reinforced
Vegetation

Bend 61.75 cfs 3.45 ft/s 1.99 ft 0.051 10 lbs/ft2 2.86 lbs/ft2 3.5 STABLE E

Underlying
Substrate

Bend 61.75 cfs 3.45 ft/s 1.99 ft 0.051 3 lbs/ft2 1.65 lbs/ft2 1.82 STABLE E

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

8/25/25, 10:43 AM ECMDS 7.0

https://ecmds.com/project/166114/channel-analysis/298743/show 1/1



North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

Inputs
Channel Discharge (Q): 61.75 cfs
Peak Flow Period (H): hours
Channel Slope (S0): 0.0115 ft/ft
Bottom Width (B): 3 ft
Left Side Slope (ZL): 3 (H : V)
Right Side Slope (ZR): 3 (H : V)
Existing Channel Bend: Yes
Bend Coefficient (Kb):
Channel Bend Radius: 25 ft
Retardance Class of Vegetation:C 6-12 in
Vegetation Type: Bunch Type
Vegetation Density: Good 65-79%
Soil Type: Loam (MH)

Channel Lining Options
SC250 Protection Type Permanent

Basic Relationships

A = Cross sectional area, ft2 (m2) = (B * D) + (ZL / 2 * D2) + (ZR / 2 * D2)

Where:
B = Base width of channel, ft (m)
D = Flow depth, ft (m)
ZL = Left side bank slope (H : 1 V)
ZR = Right side bank slope (H : 1 V)

 
P = Wetted perimeter, ft (m) = B + ZL * D + ZR * D
R = Hydraulic radius, ft (m) = A / P
 
V = Flow velocity, ft/s (m/s) = Q / A

Where:
Q = Channel discharge, cfs (cms)

 
Taua Average bed shear stress, psf (Pa) = 62.4 * R * S0

Where:
S0 = Gradient of channel, ft/ft (m/m)

 
Tau0 = Maximum bed shear stress, psf (Pa) = 62.4 * D * S0

 

Unvegetated Conditions Computations:

n = Manning’s   n = a * Tauab
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
n = Manning’s n
a = Product specific coefficient from performance testing
b = Product specific coefficient from performance testing

ANALYSIS COMPUTATIONS
> > > > View Computation

8/25/25, 10:43 AM ECMDS 7.0

https://ecmds.com/project/166114/channel-analysis/298743/calculations 1/2



 
SFP = Product factor of safety = TauT / Tau0

 
Where:
TauT = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauT / alpha * (TauS + alpha / 4.3)
 

Where:
alpha = unit conversion constant, 0.14 English, 6.5 Metric
TauS = Permissible shear stress of soil

 
SFL = Factor of safety of installed liner = Taup / Taua

Vegetated Computations:

n = Manning’s   n = alpha * Cn* Taua-0.4
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
alpha = Unit conversion constant, 0.213 English, 1.0 Metric
Cn = Vegetation retardance coefficient

 
SFP = Product factor of safety = TauTV / Tau0

 
Where:
TauTV = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauS / (1 – CFTRM) * (n / nS)2
 

Where:
CFTRM = Coefficient of TRM performance derived from testing TauS = Permissible shear stress of soil
nS = Manning’s of soil bed if left unprotected
SFL = Factor of safety of installed liner = Taup / Taua

 

SC250

SC250
Unvegetated

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 1.25 lbs/ft2 2.39 (SFP)

Underlying
Substrate

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 0.74 lbs/ft2 3.28 (SFL)

SC250
Reinforced
Vegetation

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 1.43 lbs/ft2 6.99 (SFP)

Underlying
Substrate

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 0.82 lbs/ft2 3.64 (SFL)

SC250
Unvegetated

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 2.51 lbs/ft2 1.2 (SFP)

Underlying
Substrate

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 1.47 lbs/ft2 1.64 (SFL)

SC250
Reinforced
Vegetation

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 2.86 lbs/ft2 3.5 (SFP)

Underlying
Substrate

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 1.65 lbs/ft2 1.82 (SFL)

Phase Mannings N
Predicted flow

depth (D)

Cross sectional

area (A)

Wetted

perimeter (P)

Hydraulic

radius (R)

Flow velocity

(V)

Froude

number (FR)

Calculated Shear

Stress
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8/25/25, 10:43 AM ECMDS 7.0
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North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > A

Name A
Discharge 61.75
Channel Slope 0.0115
Channel Bottom Width 3
Left Side Slope 3
Right Side Slope 3
Existing Bend Radius 25
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Bunch Type
Vegetation Density Good 65-79%
Soil Type Silt Loam (SM)

SC250

SC250
Unvegetated

Straight 61.75 cfs 4.29 ft/s 1.75 ft 0.038 3 lbs/ft2 1.25 lbs/ft2 2.39 STABLE E

Underlying
Substrate

Straight 61.75 cfs 4.29 ft/s 1.75 ft 0.038 2.2 lbs/ft2 0.74 lbs/ft2 2.99 STABLE E

SC250
Reinforced
Vegetation

Straight 61.75 cfs 3.45 ft/s 1.99 ft 0.051 10 lbs/ft2 1.43 lbs/ft2 6.99 STABLE E

Underlying
Substrate

Straight 61.75 cfs 3.45 ft/s 1.99 ft 0.051 3 lbs/ft2 0.82 lbs/ft2 3.64 STABLE E

SC250
Unvegetated

Bend 61.75 cfs 4.29 ft/s 1.75 ft 0.038 3 lbs/ft2 2.51 lbs/ft2 1.2 STABLE E

Underlying
Substrate

Bend 61.75 cfs 4.29 ft/s 1.75 ft 0.038 2.2 lbs/ft2 1.47 lbs/ft2 1.49 STABLE E

SC250
Reinforced
Vegetation

Bend 61.75 cfs 3.45 ft/s 1.99 ft 0.051 10 lbs/ft2 2.86 lbs/ft2 3.5 STABLE E

Underlying
Substrate

Bend 61.75 cfs 3.45 ft/s 1.99 ft 0.051 3 lbs/ft2 1.65 lbs/ft2 1.82 STABLE E

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

8/25/25, 10:34 AM ECMDS 7.0

https://ecmds.com/project/166114/channel-analysis/298738/show 1/1



North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

Inputs
Channel Discharge (Q): 61.75 cfs
Peak Flow Period (H): hours
Channel Slope (S0): 0.0115 ft/ft
Bottom Width (B): 3 ft
Left Side Slope (ZL): 3 (H : V)
Right Side Slope (ZR): 3 (H : V)
Existing Channel Bend: Yes
Bend Coefficient (Kb):
Channel Bend Radius: 25 ft
Retardance Class of Vegetation:C 6-12 in
Vegetation Type: Bunch Type
Vegetation Density: Good 65-79%
Soil Type: Silt Loam (SM)

Channel Lining Options
SC250 Protection Type Permanent

Basic Relationships

A = Cross sectional area, ft2 (m2) = (B * D) + (ZL / 2 * D2) + (ZR / 2 * D2)

Where:
B = Base width of channel, ft (m)
D = Flow depth, ft (m)
ZL = Left side bank slope (H : 1 V)
ZR = Right side bank slope (H : 1 V)

 
P = Wetted perimeter, ft (m) = B + ZL * D + ZR * D
R = Hydraulic radius, ft (m) = A / P
 
V = Flow velocity, ft/s (m/s) = Q / A

Where:
Q = Channel discharge, cfs (cms)

 
Taua Average bed shear stress, psf (Pa) = 62.4 * R * S0

Where:
S0 = Gradient of channel, ft/ft (m/m)

 
Tau0 = Maximum bed shear stress, psf (Pa) = 62.4 * D * S0

 

Unvegetated Conditions Computations:

n = Manning’s   n = a * Tauab
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
n = Manning’s n
a = Product specific coefficient from performance testing
b = Product specific coefficient from performance testing

ANALYSIS COMPUTATIONS
> > > > View Computation

8/25/25, 10:35 AM ECMDS 7.0
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SFP = Product factor of safety = TauT / Tau0

 
Where:
TauT = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauT / alpha * (TauS + alpha / 4.3)
 

Where:
alpha = unit conversion constant, 0.14 English, 6.5 Metric
TauS = Permissible shear stress of soil

 
SFL = Factor of safety of installed liner = Taup / Taua

Vegetated Computations:

n = Manning’s   n = alpha * Cn* Taua-0.4
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
alpha = Unit conversion constant, 0.213 English, 1.0 Metric
Cn = Vegetation retardance coefficient

 
SFP = Product factor of safety = TauTV / Tau0

 
Where:
TauTV = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauS / (1 – CFTRM) * (n / nS)2
 

Where:
CFTRM = Coefficient of TRM performance derived from testing TauS = Permissible shear stress of soil
nS = Manning’s of soil bed if left unprotected
SFL = Factor of safety of installed liner = Taup / Taua

 

SC250

SC250
Unvegetated

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 1.25 lbs/ft2 2.39 (SFP)

Underlying
Substrate

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 0.74 lbs/ft2 2.99 (SFL)

SC250
Reinforced
Vegetation

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 1.43 lbs/ft2 6.99 (SFP)

Underlying
Substrate

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 0.82 lbs/ft2 3.64 (SFL)

SC250
Unvegetated

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 2.51 lbs/ft2 1.2 (SFP)

Underlying
Substrate

0.038 1.75 ft 14.38 ft2 14.04 ft 1.02 ft 4.29 ft/s 0.75 1.47 lbs/ft2 1.49 (SFL)

SC250
Reinforced
Vegetation

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 2.86 lbs/ft2 3.5 (SFP)

Underlying
Substrate

0.051 1.99 ft 17.9 ft2 15.61 ft 1.15 ft 3.45 ft/s 0.57 1.65 lbs/ft2 1.82 (SFL)

Phase Mannings N
Predicted flow

depth (D)

Cross sectional

area (A)

Wetted

perimeter (P)

Hydraulic

radius (R)

Flow velocity

(V)

Froude

number (FR)

Calculated Shear

Stress
SFP/SFL

8/25/25, 10:35 AM ECMDS 7.0
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 7 2025

DITCH B

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  3.00
Invert Elev (ft) =  636.50
Slope (%) =  1.38
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  84.12

Highlighted
Depth (ft) =  1.87
Q (cfs) =  84.12
Area (sqft) =  16.10
Velocity (ft/s) =  5.22
Wetted Perim (ft) =  14.83
Crit Depth, Yc (ft) =  1.75
Top Width (ft) =  14.22
EGL (ft) =  2.29

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

635.00 -1.50

636.00 -0.50

637.00 0.50

638.00 1.50

639.00 2.50

640.00 3.50

Reach (ft)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Thursday, 08 / 7 / 2025

Hyd. No. 9

POST WS B

Hydrograph type =  Combine Peak discharge =  84.12 cfs
Storm frequency =  10 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  222,302 cuft
Inflow hyds. =  7, 8 Contrib. drain. area =  13.940 ac

0 2 4 6 8 10 12 14 16 18 20 22 24

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

90.00 90.00

Q (cfs)

Time (hrs)

POST WS B

Hyd. No. 9 -- 10 Year

Hyd No. 9 Hyd No. 7 Hyd No. 8



North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > B

Name B
Discharge 84.12
Channel Slope 0.0138
Channel Bottom Width 3
Left Side Slope 3
Right Side Slope 3
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Bunch Type
Vegetation Density Good 65-79%
Soil Type Clay Loam (CL)

SC250

SC250
Unvegetated

Straight 84.12 cfs 5.19 ft/s 1.88 ft 0.036 3 lbs/ft2 1.61 lbs/ft2 1.86 STABLE E

Underlying
Substrate

Straight 84.12 cfs 5.19 ft/s 1.88 ft 0.036 3.27 lbs/ft2 0.94 lbs/ft2 3.49 STABLE E

SC250
Reinforced
Vegetation

Straight 84.12 cfs 4.28 ft/s 2.11 ft 0.046 10 lbs/ft2 1.82 lbs/ft2 5.51 STABLE E

Underlying
Substrate

Straight 84.12 cfs 4.28 ft/s 2.11 ft 0.046 3 lbs/ft2 1.04 lbs/ft2 2.89 STABLE E

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

8/25/25, 10:38 AM ECMDS 7.0

https://ecmds.com/project/166116/channel-analysis/298741/show 1/1



North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

Inputs
Channel Discharge (Q): 84.12 cfs
Peak Flow Period (H): hours
Channel Slope (S0): 0.0138 ft/ft
Bottom Width (B): 3 ft
Left Side Slope (ZL): 3 (H : V)
Right Side Slope (ZR): 3 (H : V)
Existing Channel Bend: No
Bend Coefficient (Kb): 1
Channel Bend Radius:
Retardance Class of Vegetation:C 6-12 in
Vegetation Type: Bunch Type
Vegetation Density: Good 65-79%
Soil Type: Clay Loam (CL)

Channel Lining Options
SC250 Protection Type Permanent

Basic Relationships

A = Cross sectional area, ft2 (m2) = (B * D) + (ZL / 2 * D2) + (ZR / 2 * D2)

Where:
B = Base width of channel, ft (m)
D = Flow depth, ft (m)
ZL = Left side bank slope (H : 1 V)
ZR = Right side bank slope (H : 1 V)

 
P = Wetted perimeter, ft (m) = B + ZL * D + ZR * D
R = Hydraulic radius, ft (m) = A / P
 
V = Flow velocity, ft/s (m/s) = Q / A

Where:
Q = Channel discharge, cfs (cms)

 
Taua Average bed shear stress, psf (Pa) = 62.4 * R * S0

Where:
S0 = Gradient of channel, ft/ft (m/m)

 
Tau0 = Maximum bed shear stress, psf (Pa) = 62.4 * D * S0

 

Unvegetated Conditions Computations:

n = Manning’s   n = a * Tauab
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
n = Manning’s n
a = Product specific coefficient from performance testing
b = Product specific coefficient from performance testing

ANALYSIS COMPUTATIONS
> > > > View Computation

8/25/25, 10:38 AM ECMDS 7.0
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SFP = Product factor of safety = TauT / Tau0

 
Where:
TauT = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauT / alpha * (TauS + alpha / 4.3)
 

Where:
alpha = unit conversion constant, 0.14 English, 6.5 Metric
TauS = Permissible shear stress of soil

 
SFL = Factor of safety of installed liner = Taup / Taua

Vegetated Computations:

n = Manning’s   n = alpha * Cn* Taua-0.4
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
alpha = Unit conversion constant, 0.213 English, 1.0 Metric
Cn = Vegetation retardance coefficient

 
SFP = Product factor of safety = TauTV / Tau0

 
Where:
TauTV = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauS / (1 – CFTRM) * (n / nS)2
 

Where:
CFTRM = Coefficient of TRM performance derived from testing TauS = Permissible shear stress of soil
nS = Manning’s of soil bed if left unprotected
SFL = Factor of safety of installed liner = Taup / Taua

 

SC250

SC250
Unvegetated

0.036 1.88 ft 16.18 ft2 14.86 ft 1.09 ft 5.19 ft/s 0.88 1.61 lbs/ft2 1.86 (SFP)

Underlying
Substrate

0.036 1.88 ft 16.18 ft2 14.86 ft 1.09 ft 5.19 ft/s 0.88 0.94 lbs/ft2 3.49 (SFL)

SC250
Reinforced
Vegetation

0.046 2.11 ft 19.67 ft2 16.34 ft 1.2 ft 4.28 ft/s 0.69 1.82 lbs/ft2 5.51 (SFP)

Underlying
Substrate

0.046 2.11 ft 19.67 ft2 16.34 ft 1.2 ft 4.28 ft/s 0.69 1.04 lbs/ft2 2.89 (SFL)

Phase Mannings N
Predicted flow

depth (D)

Cross sectional

area (A)

Wetted

perimeter (P)

Hydraulic

radius (R)

Flow velocity

(V)

Froude

number (FR)

Calculated Shear

Stress
SFP/SFL

8/25/25, 10:38 AM ECMDS 7.0
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North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > B

Name B
Discharge 84.12
Channel Slope 0.0138
Channel Bottom Width 3
Left Side Slope 3
Right Side Slope 3
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Bunch Type
Vegetation Density Good 65-79%
Soil Type Loam (MH)

SC250

SC250
Unvegetated

Straight 84.12 cfs 5.19 ft/s 1.88 ft 0.036 3 lbs/ft2 1.61 lbs/ft2 1.86 STABLE E

Underlying
Substrate

Straight 84.12 cfs 5.19 ft/s 1.88 ft 0.036 2.41 lbs/ft2 0.94 lbs/ft2 2.57 STABLE E

SC250
Reinforced
Vegetation

Straight 84.12 cfs 4.28 ft/s 2.11 ft 0.046 10 lbs/ft2 1.82 lbs/ft2 5.51 STABLE E

Underlying
Substrate

Straight 84.12 cfs 4.28 ft/s 2.11 ft 0.046 3 lbs/ft2 1.04 lbs/ft2 2.89 STABLE E

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

8/25/25, 10:39 AM ECMDS 7.0

https://ecmds.com/project/166116/channel-analysis/298742/show 1/1



North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

Inputs
Channel Discharge (Q): 84.12 cfs
Peak Flow Period (H): hours
Channel Slope (S0): 0.0138 ft/ft
Bottom Width (B): 3 ft
Left Side Slope (ZL): 3 (H : V)
Right Side Slope (ZR): 3 (H : V)
Existing Channel Bend: No
Bend Coefficient (Kb): 1
Channel Bend Radius:
Retardance Class of Vegetation:C 6-12 in
Vegetation Type: Bunch Type
Vegetation Density: Good 65-79%
Soil Type: Loam (MH)

Channel Lining Options
SC250 Protection Type Permanent

Basic Relationships

A = Cross sectional area, ft2 (m2) = (B * D) + (ZL / 2 * D2) + (ZR / 2 * D2)

Where:
B = Base width of channel, ft (m)
D = Flow depth, ft (m)
ZL = Left side bank slope (H : 1 V)
ZR = Right side bank slope (H : 1 V)

 
P = Wetted perimeter, ft (m) = B + ZL * D + ZR * D
R = Hydraulic radius, ft (m) = A / P
 
V = Flow velocity, ft/s (m/s) = Q / A

Where:
Q = Channel discharge, cfs (cms)

 
Taua Average bed shear stress, psf (Pa) = 62.4 * R * S0

Where:
S0 = Gradient of channel, ft/ft (m/m)

 
Tau0 = Maximum bed shear stress, psf (Pa) = 62.4 * D * S0

 

Unvegetated Conditions Computations:

n = Manning’s   n = a * Tauab
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
n = Manning’s n
a = Product specific coefficient from performance testing
b = Product specific coefficient from performance testing

ANALYSIS COMPUTATIONS
> > > > View Computation

8/25/25, 10:40 AM ECMDS 7.0
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SFP = Product factor of safety = TauT / Tau0

 
Where:
TauT = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauT / alpha * (TauS + alpha / 4.3)
 

Where:
alpha = unit conversion constant, 0.14 English, 6.5 Metric
TauS = Permissible shear stress of soil

 
SFL = Factor of safety of installed liner = Taup / Taua

Vegetated Computations:

n = Manning’s   n = alpha * Cn* Taua-0.4
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
alpha = Unit conversion constant, 0.213 English, 1.0 Metric
Cn = Vegetation retardance coefficient

 
SFP = Product factor of safety = TauTV / Tau0

 
Where:
TauTV = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauS / (1 – CFTRM) * (n / nS)2
 

Where:
CFTRM = Coefficient of TRM performance derived from testing TauS = Permissible shear stress of soil
nS = Manning’s of soil bed if left unprotected
SFL = Factor of safety of installed liner = Taup / Taua

 

SC250

SC250
Unvegetated

0.036 1.88 ft 16.18 ft2 14.86 ft 1.09 ft 5.19 ft/s 0.88 1.61 lbs/ft2 1.86 (SFP)

Underlying
Substrate

0.036 1.88 ft 16.18 ft2 14.86 ft 1.09 ft 5.19 ft/s 0.88 0.94 lbs/ft2 2.57 (SFL)

SC250
Reinforced
Vegetation

0.046 2.11 ft 19.67 ft2 16.34 ft 1.2 ft 4.28 ft/s 0.69 1.82 lbs/ft2 5.51 (SFP)

Underlying
Substrate

0.046 2.11 ft 19.67 ft2 16.34 ft 1.2 ft 4.28 ft/s 0.69 1.04 lbs/ft2 2.89 (SFL)

Phase Mannings N
Predicted flow

depth (D)

Cross sectional

area (A)

Wetted

perimeter (P)

Hydraulic

radius (R)

Flow velocity

(V)

Froude

number (FR)

Calculated Shear

Stress
SFP/SFL

8/25/25, 10:40 AM ECMDS 7.0
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North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > B

Name B
Discharge 84.12
Channel Slope 0.0138
Channel Bottom Width 3
Left Side Slope 3
Right Side Slope 3
Low Flow Liner
Retardence Class C 6-12 in
Vegetation Type Bunch Type
Vegetation Density Good 65-79%
Soil Type Silt Loam (SM)

SC250

SC250
Unvegetated

Straight 84.12 cfs 5.19 ft/s 1.88 ft 0.036 3 lbs/ft2 1.61 lbs/ft2 1.86 STABLE E

Underlying
Substrate

Straight 84.12 cfs 5.19 ft/s 1.88 ft 0.036 2.2 lbs/ft2 0.94 lbs/ft2 2.34 STABLE E

SC250
Reinforced
Vegetation

Straight 84.12 cfs 4.28 ft/s 2.11 ft 0.046 10 lbs/ft2 1.82 lbs/ft2 5.51 STABLE E

Underlying
Substrate

Straight 84.12 cfs 4.28 ft/s 2.11 ft 0.046 3 lbs/ft2 1.04 lbs/ft2 2.89 STABLE E

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

8/25/25, 10:37 AM ECMDS 7.0
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North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

Inputs
Channel Discharge (Q): 84.12 cfs
Peak Flow Period (H): hours
Channel Slope (S0): 0.0138 ft/ft
Bottom Width (B): 3 ft
Left Side Slope (ZL): 3 (H : V)
Right Side Slope (ZR): 3 (H : V)
Existing Channel Bend: No
Bend Coefficient (Kb): 1
Channel Bend Radius:
Retardance Class of Vegetation:C 6-12 in
Vegetation Type: Bunch Type
Vegetation Density: Good 65-79%
Soil Type: Silt Loam (SM)

Channel Lining Options
SC250 Protection Type Permanent

Basic Relationships

A = Cross sectional area, ft2 (m2) = (B * D) + (ZL / 2 * D2) + (ZR / 2 * D2)

Where:
B = Base width of channel, ft (m)
D = Flow depth, ft (m)
ZL = Left side bank slope (H : 1 V)
ZR = Right side bank slope (H : 1 V)

 
P = Wetted perimeter, ft (m) = B + ZL * D + ZR * D
R = Hydraulic radius, ft (m) = A / P
 
V = Flow velocity, ft/s (m/s) = Q / A

Where:
Q = Channel discharge, cfs (cms)

 
Taua Average bed shear stress, psf (Pa) = 62.4 * R * S0

Where:
S0 = Gradient of channel, ft/ft (m/m)

 
Tau0 = Maximum bed shear stress, psf (Pa) = 62.4 * D * S0

 

Unvegetated Conditions Computations:

n = Manning’s   n = a * Tauab
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
n = Manning’s n
a = Product specific coefficient from performance testing
b = Product specific coefficient from performance testing

ANALYSIS COMPUTATIONS
> > > > View Computation

8/25/25, 10:37 AM ECMDS 7.0
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SFP = Product factor of safety = TauT / Tau0

 
Where:
TauT = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauT / alpha * (TauS + alpha / 4.3)
 

Where:
alpha = unit conversion constant, 0.14 English, 6.5 Metric
TauS = Permissible shear stress of soil

 
SFL = Factor of safety of installed liner = Taup / Taua

Vegetated Computations:

n = Manning’s   n = alpha * Cn* Taua-0.4
 

and (iteratively solved)

n = 1.486 / Q * A * R(2/3)S0
0.5

 
Where:
alpha = Unit conversion constant, 0.213 English, 1.0 Metric
Cn = Vegetation retardance coefficient

 
SFP = Product factor of safety = TauTV / Tau0

 
Where:
TauTV = Permissible shear stress from testing, psf (Pa)

 
Taup = In place permissible shear, psf (Pa) = TauS / (1 – CFTRM) * (n / nS)2
 

Where:
CFTRM = Coefficient of TRM performance derived from testing TauS = Permissible shear stress of soil
nS = Manning’s of soil bed if left unprotected
SFL = Factor of safety of installed liner = Taup / Taua

 

SC250

SC250
Unvegetated

0.036 1.88 ft 16.18 ft2 14.86 ft 1.09 ft 5.19 ft/s 0.88 1.61 lbs/ft2 1.86 (SFP)

Underlying
Substrate

0.036 1.88 ft 16.18 ft2 14.86 ft 1.09 ft 5.19 ft/s 0.88 0.94 lbs/ft2 2.34 (SFL)

SC250
Reinforced
Vegetation

0.046 2.11 ft 19.67 ft2 16.34 ft 1.2 ft 4.28 ft/s 0.69 1.82 lbs/ft2 5.51 (SFP)

Underlying
Substrate

0.046 2.11 ft 19.67 ft2 16.34 ft 1.2 ft 4.28 ft/s 0.69 1.04 lbs/ft2 2.89 (SFL)

Phase Mannings N
Predicted flow

depth (D)

Cross sectional

area (A)

Wetted

perimeter (P)

Hydraulic

radius (R)

Flow velocity

(V)

Froude

number (FR)

Calculated Shear

Stress
SFP/SFL

8/25/25, 10:37 AM ECMDS 7.0

https://ecmds.com/project/166116/channel-analysis/298740/calculations 2/2



Sediment Basin Calculations: 

 

Total Drainage Area: 36.62 acres 

 

Required Storage: 

Total Storage Volume: 3618 cf/ac * 36.62 ac = 132,491.16 cf 

Wet Storage: 1809 cf/ac * 36.62 ac = 66,245.58 cf 

Dry Storage: 1809 cf/ac * 36.62 ac = 66,245.58 cf 

- Forebay: 453.6 cf/ac * 36.62 = 16,610.83 cf 

- Main Basin: 66,245.58 cf – 16,610.83 cf = 49,634.75 cf 

 

Provided Storage: 

Wet Storage:  

- Bottom Dimensions (609.00 ft):  13,063.44 sf 

- Permanent Pool Dimensions (611.00 ft):  89,656.47 sf 

� =
�13,063.44 + 89,656.47� ∗ 2

2
= 102,719.91 �� 

Total Wet Storage (Bottom of Pond to Permanent Pool): 102,719.91 cf  > 66,245.58 cf 

Dry Storage: 

Forebay A: 

- Bottom of Forebay A Dimensions (611.00 ft):  13,854.73 sf 

- Top of Forebay A Dimensions (613.00 ft):  16,704.68 sf 

� =
�13,854.73 + 16,704.68� ∗ 2

2
= 30,559.41 �� 

Forebay B: 

- Bottom of Forebay B Dimensions (611.00 ft):  12,378.46 sf 

- Top of Forebay B Dimensions (613.00 ft):  15,570.87 sf 

� =
�12,378.46 + 15,570.87� ∗ 2

2
= 27,949.33 �� 

Total Forebay Storage: 58,508.74 cf  > 16,610.83 cf 

Main Basin: 

- Dimensions at Permanent Pool (611.00 ft):  89,656.47 sf 

- Dimensions at Top (613.00 ft):  95,017.49 sf 



� =
�89,656.47 + 95,017.49� ∗ 2

2
= 184,673.96 �� 

Main Basin Storage: 184,673.96 > 49,634.75 cf 

Total Dry Storage, including Forebay:  

58,508.74 cf + 184,673.96 = 243,182.70 cf > 66,245.58 cf 

 

Total Provided Storage: 

 102,720 cf + 243,183 cf = 345,903 cf > 132,491 cf 

 

Principal Spillway: 

Elevation: 612.00 ft 

Qp5yr,24hr= 193.48 cfs 

 

Emergency Spillway: 

Elevation: 613.29 ft 

Qp25yr,24hr= 277.51 cfs*   

*TR-55 generated via Hydraflow Hydrographs Extension for Autodesk Civil 3D 

Weir Length = 38 ft 

 

Design Flow:  

277.51 cfs – 31.37 cfs* = 246.14 cfs 

*Interpolated flow credited to 3 ft diameter principal spillway at 1 ft head over crest given by Hydraflow 

Express Extension for Autodesk Civil 3D 

 

Top of Berm:  616.00 ft 

613.29 ft (E-spillway Elev) + 1.71 ft* (depth of 25 yr storm) + 1 ft (min. freeboard) = 616.01 ft 

*Flow control depth given by Hydraflow Express Extension for Autodesk Civil 3D at the design flow Q 

 

Skimmer: 

 
Using the Simple Faircloth Skimmer Sizing Calculator at https://fairclothskimmer.com/sediment-skimmer-

calculator/ 

 



1 - SEDIMENT BASIN

2 - RESERVOIR

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025

Project: SedimentBasinMustang.gpw Tuesday, 08 / 5 / 2025

Hyd. Origin Description

Legend

1 SCS Runoff SEDIMENT BASIN

2 Reservoir RESERVOIR



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- ------- ------- 193.48 ------- 277.51 ------- ------- SEDIMENT BASIN

2 Reservoir 1 ------- ------- ------- 11.97 ------- 14.30 ------- ------- RESERVOIR

Proj. file: SedimentBasinMustang.gpw Tuesday, 08 / 5 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025



Hydrograph Summary Report

3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 193.48 2 716 401,919 ------ ------ ------ SEDIMENT BASIN

2 Reservoir 11.97 2 760 401,853 1 611.79 209,849 RESERVOIR

SedimentBasinMustang.gpw Return Period: 5 Year Tuesday, 08 / 5 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Tuesday, 08 / 5 / 2025

Hyd. No. 1

SEDIMENT BASIN

Hydrograph type =  SCS Runoff Peak discharge =  193.48 cfs
Storm frequency =  5 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  401,919 cuft
Drainage area =  36.620 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.74 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

4
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Hyd. No. 1 -- 5 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Tuesday, 08 / 5 / 2025

Hyd. No. 2

RESERVOIR

Hydrograph type =  Reservoir Peak discharge =  11.97 cfs
Storm frequency =  5 yrs Time to peak =  760 min
Time interval =  2 min Hyd. volume =  401,853 cuft
Inflow hyd. No. =  1 - SEDIMENT BASIN Max. Elevation =  611.79 ft
Reservoir name =  SEDIMENT BASIN Max. Storage =  209,849 cuft

Storage Indication method used.

5
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Hyd. No. 2 -- 5 Year

Hyd No. 2 Hyd No. 1 Total storage used = 209,849 cuft



Pond Report 6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Tuesday, 08 / 5 / 2025

Pond No. 1 -  SEDIMENT BASIN

Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 609.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 609.00 13,063 0 0
1.00 610.00 50,447 31,755 31,755
2.00 611.00 117,425 83,936 115,691
3.00 612.00 121,802 119,614 235,305
4.00 613.00 127,271 124,537 359,841
5.00 614.00 133,397 130,334 490,175
6.00 615.00 140,392 136,895 627,070
7.00 616.00 148,314 144,353 771,423

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 Inactive 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  609.00 0.00 0.00 0.00

Length (ft) =  76.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  9.42 38.00 0.00 0.00

Crest El. (ft) =  612.00 613.29 0.00 0.00

Weir Coeff. =  3.33 2.63 3.33 3.33

Weir Type =  1 Ciplti --- ---

Multi-Stage =  Yes No No Yes

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0

Stage (ft)

0.00 609.00

2.00 611.00

4.00 613.00

6.00 615.00

8.00 617.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Summary Report

7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 277.51 2 716 588,683 ------ ------ ------ SEDIMENT BASIN

2 Reservoir 14.30 2 774 588,606 1 612.66 317,854 RESERVOIR

SedimentBasinMustang.gpw Return Period: 25 Year Tuesday, 08 / 5 / 2025

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Tuesday, 08 / 5 / 2025

Hyd. No. 1

SEDIMENT BASIN

Hydrograph type =  SCS Runoff Peak discharge =  277.51 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  588,683 cuft
Drainage area =  36.620 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.33 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

8
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2025 Tuesday, 08 / 5 / 2025

Hyd. No. 2

RESERVOIR

Hydrograph type =  Reservoir Peak discharge =  14.30 cfs
Storm frequency =  25 yrs Time to peak =  774 min
Time interval =  2 min Hyd. volume =  588,606 cuft
Inflow hyd. No. =  1 - SEDIMENT BASIN Max. Elevation =  612.66 ft
Reservoir name =  SEDIMENT BASIN Max. Storage =  317,854 cuft

Storage Indication method used.

9
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Hyd No. 2 Hyd No. 1 Total storage used = 317,854 cuft



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Aug 5 2025

Principal Spillway-Known Q

Rectangular Weir
Crest =  Sharp
Bottom Length (ft) =  9.42
Total Depth (ft) =  4.00

Calculations
Weir Coeff. Cw =  3.33
Compute by: Q vs Depth
No. Increments =  40

Highlighted
Depth (ft) =  1.00
Q (cfs) =  31.37
Area (sqft) =  9.42
Velocity (ft/s) =  3.33
Top Width (ft) =  9.42
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-1.00 -1.00

0.00 0.00

1.00 1.00

2.00 2.00
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Length (ft)
Weir W.S.



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Aug 5 2025

Espillway-Design Q

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  38.00
Total Depth (ft) =  2.71
Side Slope (z:1) =  3.00

Calculations
Weir Coeff. Cw =  2.63
Compute by: Known Q
Known Q (cfs) =  246.14

Highlighted
Depth (ft) =  1.71
Q (cfs) =  246.14
Area (sqft) =  73.75
Velocity (ft/s) =  3.34
Top Width (ft) =  48.26
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