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RMG – Rocky Mountain Group 3 Job No.  192027 

 

DEVELOPER'S STATEMENT 

 

Drew Makings hereby certifies that the drainage facilities for Gunners Ridge Minor Subdivision 

shall be constructed according to the design presented in this report. I understand that El Paso 

County does not and will not assume liability for drainage facilities designed and/or certified by 

my engineer and that are submitted to El Paso County; and cannot, on behalf of Gunners Ridge 

Minor Subdivision, guarantee that final drainage design review will absolve Drew Makings and/or 

their successors and/or assigns of future liability for improper design. I further understand that 

approval of the final plat does not imply approval of my engineer’s drainage design. 

 

 

         

Name of Developer 

 

 

         

Authorized Signature     Date 

 

 

         

Printed Name 

 

 

         

Title       Phone 

 

 

         

Address 

 

 

 

EL PASO COUNTY STATEMENT 

 

Filed in accordance with the requirements of the El Paso County Drainage Criteria Manuals, 

Volumes 1 and 2, El Paso County Engineering Criteria Manual and Land Development Code as 

amended. 

 

 

         

Joshua Palmer, P.E.      Date 

County Engineer / ECM Administrator 

 

Conditions: 

 

  

5/11/2023

Drew Makings

Drew Makings

Owner 719-482-6050

9630 Arroya Lane, Colorado Springs, CO 80908
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Carlos
Text Box
Please see comments in the report regarding calculations and revise statement if applicable.
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Appendix A – Vicinity Map 



Vicinity Map 

 

 

 

 

SITE 



Appendix B – Hydrologic and Hydraulic Computations 



Project Number: 192027 - Gunners Ridge Subdivion - Existing Conditions

Engineer: TPT

Date: 5/10/2023

Address: 12172 Goodson Rd

Sub-Basin: E-1

tt Duration: 30.72

I2 I5 I10 I25 I50 I100

Land Use or Surface 

Characteristic
Square Feet Acreage Coefficient 2 Coefficient 5 Coefficient 10 Coefficient 25 Coefficient 50 Coefficient 100 2 Yr: Ci * Ai 5 Yr: Ci * Ai 10 Yr: Ci * Ai 25 Yr: Ci * Ai 50 Yr: Ci * Ai 100 Yr: Ci * Ai 2 Yr Cc 5 Yr Cc 10 Yr Cc 25 Yr Cc 50 Yr Cc 100 Yr Cc 2 Year Q 5 Year Q 10 Year Q 25 Year Q 50 Year Q 100 Year Q

1.959193 2.445429 2.853167 3.260905 3.668643 4.103880 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.080 0.150 0.250 0.300 0.350 0.56 2.80 6.13 11.68 15.77 20.58

Pavement 0 0.00 0.89 0.90 0.92 0.94 0.95 0.96 0.000 0.000 0.000 0.000 0.000 0.000

Lawn 624133 14.33 0.02 0.08 0.15 0.25 0.30 0.35 0.287 1.146 2.149 3.582 4.298 5.015

B

At : 624133 14.33

Sub-Basin: E-2

tt Duration: 27.91

I2 I5 I10 I25 I50 I100

Land Use or Surface 

Characteristic
Square Feet Acreage Coefficient 2 Coefficient 5 Coefficient 10 Coefficient 25 Coefficient 50 Coefficient 100 2 Yr: Ci * Ai 5 Yr: Ci * Ai 10 Yr: Ci * Ai 25 Yr: Ci * Ai 50 Yr: Ci * Ai 100 Yr: Ci * Ai 2 Yr Cc 5 Yr Cc 10 Yr Cc 25 Yr Cc 50 Yr Cc 100 Yr Cc 2 Year Q 5 Year Q 10 Year Q 25 Year Q 50 Year Q 100 Year Q

2.073301 2.589261 3.020971 3.452682 3.884392 4.345519 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.080 0.150 0.250 0.300 0.350 0.29 1.46 3.20 6.09 8.22 10.73

Pavement 0 0.00 0.89 0.90 0.92 0.94 0.95 0.96 0.000 0.000 0.000 0.000 0.000 0.000

Lawn 325344 7.47 0.02 0.08 0.15 0.25 0.30 0.35 0.149 0.598 1.120 1.867 2.241 2.614

B

At : 325344 7.47

Sub-Basin: E-3

tt Duration: 33.69

I2 I5 I10 I25 I50 I100

Land Use or Surface 

Characteristic
Square Feet Acreage Coefficient 2 Coefficient 5 Coefficient 10 Coefficient 25 Coefficient 50 Coefficient 100 2 Yr: Ci * Ai 5 Yr: Ci * Ai 10 Yr: Ci * Ai 25 Yr: Ci * Ai 50 Yr: Ci * Ai 100 Yr: Ci * Ai 2 Yr Cc 5 Yr Cc 10 Yr Cc 25 Yr Cc 50 Yr Cc 100 Yr Cc 2 Year Q 5 Year Q 10 Year Q 25 Year Q 50 Year Q 100 Year Q

1.849673 2.307378 2.692107 3.076837 3.461567 3.871955 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.080 0.150 0.250 0.300 0.350 0.60 3.00 6.55 12.49 16.86 22.00

Pavement 0 0.00 0.89 0.90 0.92 0.94 0.95 0.96 0.000 0.000 0.000 0.000 0.000 0.000

Lawn 667120 15.31 0.02 0.08 0.15 0.25 0.30 0.35 0.306 1.225 2.297 3.829 4.594 5.360

B

At : 667120 15.31

Sub-Basin: E-4

tt Duration: 23.79

I2 I5 I10 I25 I50 I100

Land Use or Surface 

Characteristic
Square Feet Acreage Coefficient 2 Coefficient 5 Coefficient 10 Coefficient 25 Coefficient 50 Coefficient 100 2 Yr: Ci * Ai 5 Yr: Ci * Ai 10 Yr: Ci * Ai 25 Yr: Ci * Ai 50 Yr: Ci * Ai 100 Yr: Ci * Ai 2 Yr Cc 5 Yr Cc 10 Yr Cc 25 Yr Cc 50 Yr Cc 100 Yr Cc 2 Year Q 5 Year Q 10 Year Q 25 Year Q 50 Year Q 100 Year Q

2.263805 2.829393 3.301125 3.772857 4.244589 4.748940 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.080 0.150 0.250 0.300 0.350 0.07 0.34 0.73 1.40 1.89 2.47

Pavement 0 0.00 0.89 0.90 0.92 0.94 0.95 0.96 0.000 0.000 0.000 0.000 0.000 0.000

Lawn 74765 1.72 0.02 0.08 0.15 0.25 0.30 0.35 0.034 0.137 0.257 0.429 0.515 0.601

B

At : 74765 1.72

Design Point Q10 Q100

E-1 6.13 20.58

E-2 3.20 10.73

E-3 6.55 22.00

E-4 0.73 2.47

Total Site 16.62 55.77

Q Peak Flow (cfs)

Hydrologic Soil Type:

Design Points

Q Peak Flow (cfs)

Q Peak Flow (cfs)

(IDF Curve Equations from Figure 6-5 of the DCM 

Volume 1)
Coefficient  (Table 6-6) 

Hydrologic Soil Type:

(IDF Curve Equations from Figure 6-5 of the DCM 

Volume 1)

Hydrologic Soil Type:

Coefficient  (Table 6-6) 

(IDF Curve Equations from Figure 6-5 of the DCM 

Volume 1)
Coefficient  (Table 6-6) Q Peak Flow (cfs)

Hydrologic Soil Type:

(IDF Curve Equations from Figure 6-5 of the DCM 

Volume 1)
Coefficient  (Table 6-6) 



Time of Concentration tc = ti + tt

3.2.1 - Overland (Initial) Flow Time

Sub-Basin: E-1

L (initial time): 300 ft

S (initial time): 0.034 ft/ft

Land Use or Surface 

Characteristic
Square Feet Acreage C5

Roof 0 0.00 0.73

Pavement 0 0.00 0.90

Lawn 624133 14.33 0.08

Total : 624133 14.33

Composite Runoff Coefficient Calculation:

C c  = (C 1 A 1  + C 2 A 2  + C 3 A 3  + …..C i A i ) / A t

C c  = 0.08

t i  = (0.395*(1.1-C 5 )*sqrt(L))/(S^0.33)

t i  = 21.30 mins

Conveyance Coeff.: 10

Slope (travel time): 0.041 ft/ft

V = C v S w

0.5

2.02 ft/s

L (travel time): 1145 ft

t t = L/V = 565.48 sec.

t t = 9.42 min.

tc = ti + tt   = 30.72 min.

Final tc: 30.72 min.



Time of Concentration tc = ti + tt

3.2.1 - Overland (Initial) Flow Time

Sub-Basin: E-2

L (initial time): 300 ft

S (initial time): 0.042 ft/ft

Land Use or Surface 

Characteristic
Square Feet Acreage C5

Roof 0 0.00 0.73

Pavement 0 0.00 0.90

Lawn 325344 7.47 0.08

Total : 325344 7.47

Composite Runoff Coefficient Calculation:

C c  = (C 1 A 1  + C 2 A 2  + C 3 A 3  + …..C i A i ) / A t

C c  = 0.08

t i  = (0.395*(1.1-C 5 )*sqrt(L))/(S^0.33)

t i  = 19.86 mins

Conveyance Coeff.: 10

Slope (travel time): 0.041 ft/ft

V = C v S w

0.5

2.02 ft/s

L (travel time): 927 ft

t t = L/V = 457.81 sec.

t t = 7.63 min.

tc = ti + tt   = 27.50 min.

Final tc: 27.50 min.



Time of Concentration tc = ti + tt

3.2.1 - Overland (Initial) Flow Time

Sub-Basin: E-3

L (initial time): 300 ft

S (initial time): 0.03 ft/ft

Land Use or Surface 

Characteristic
Square Feet Acreage C5

Roof 0 0.00 0.73

Pavement 0 0.00 0.90

Lawn 667120 15.31 0.08

Total : 667120 15.31

Composite Runoff Coefficient Calculation:

C c  = (C 1 A 1  + C 2 A 2  + C 3 A 3  + …..C i A i ) / A t

C c  = 0.08

t i  = (0.395*(1.1-C 5 )*sqrt(L))/(S^0.33)

t i  = 22.20 mins

Conveyance Coeff.: 10

Slope (travel time): 0.034 ft/ft

V = C v S w

0.5

1.84 ft/s

L (travel time): 1271 ft

t t = L/V = 689.30 sec.

t t = 11.49 min.

tc = ti + tt   = 33.69 min.

Final tc: 33.69 min.



Time of Concentration tc = ti + tt

3.2.1 - Overland (Initial) Flow Time

Sub-Basin: E-4

L (initial time): 300 ft

S (initial time): 0.033 ft/ft

Land Use or Surface 

Characteristic
Square Feet Acreage C5

Roof 0 0.00 0.73

Pavement 0 0.00 0.90

Lawn 74765 1.72 0.08

Total : 74765 1.72

Composite Runoff Coefficient Calculation:

C c  = (C 1 A 1  + C 2 A 2  + C 3 A 3  + …..C i A i ) / A t

C c  = 0.08

t i  = (0.395*(1.1-C 5 )*sqrt(L))/(S^0.33)

t i  = 21.51 mins

Conveyance Coeff.: 10

Slope (travel time): 0.04 ft/ft

V = C v S w

0.5

2.00 ft/s

L (travel time): 273 ft

t t = L/V = 136.50 sec.

t t = 2.28 min.

tc = ti + tt   = 23.79 min.

Final tc: 23.79 min.



Project Number: 192027 - Gunners Ridge Subdivision - Developed Conditions

Engineer: TPT

Date: 5/10/2023

Address: 12172 Goodson Rd

Sub-Basin: D-1

tt Duration: 30.72

I2 I5 I10 I25 I50 I100

Land Use or Surface 

Characteristic
Square Feet Acreage Coefficient 2 Coefficient 5 Coefficient 10 Coefficient 25 Coefficient 50 Coefficient 100 2 Yr: Ci * Ai 5 Yr: Ci * Ai 10 Yr: Ci * Ai 25 Yr: Ci * Ai 50 Yr: Ci * Ai 100 Yr: Ci * Ai 2 Yr Cc 5 Yr Cc 10 Yr Cc 25 Yr Cc 50 Yr Cc 100 Yr Cc 2 Year Q 5 Year Q 10 Year Q 25 Year Q 50 Year Q 100 Year Q

1.959193316 2.445428549 2.8531666 3.2609047 3.6686428 4.10388 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.080 0.150 0.250 0.300 0.350 0.56 2.80 6.13 11.68 15.77 20.58

Pavement 0 0.00 0.89 0.90 0.92 0.94 0.95 0.96 0.000 0.000 0.000 0.000 0.000 0.000

Lawn 624133 14.33 0.02 0.08 0.15 0.25 0.30 0.35 0.287 1.146 2.149 3.582 4.298 5.015

B

At : 624133 14.33

Sub-Basin: D-2

tt Duration: 26.68

I2 I5 I10 I25 I50 I100

Land Use or Surface 

Characteristic
Square Feet Acreage Coefficient 2 Coefficient 5 Coefficient 10 Coefficient 25 Coefficient 50 Coefficient 100 2 Yr: Ci * Ai 5 Yr: Ci * Ai 10 Yr: Ci * Ai 25 Yr: Ci * Ai 50 Yr: Ci * Ai 100 Yr: Ci * Ai 2 Yr Cc 5 Yr Cc 10 Yr Cc 25 Yr Cc 50 Yr Cc 100 Yr Cc 2 Year Q 5 Year Q 10 Year Q 25 Year Q 50 Year Q 100 Year Q

2.126998759 2.656948016 3.0999394 3.5429307 3.985922 4.4592327 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.050 0.109 0.177 0.274 0.323 0.371 0.49 1.32 2.51 4.44 5.88 7.57

Pavement 7545 0.17 0.89 0.90 0.92 0.94 0.95 0.96 0.154 0.156 0.159 0.163 0.165 0.166

Lawn 208895 4.80 0.02 0.08 0.15 0.25 0.30 0.35 0.096 0.384 0.719 1.199 1.439 1.678

B

At : 216440 4.97

Sub-Basin: D-3

tt Duration: 33.35

I2 I5 I10 I25 I50 I100

Land Use or Surface 

Characteristic
Square Feet Acreage Coefficient 2 Coefficient 5 Coefficient 10 Coefficient 25 Coefficient 50 Coefficient 100 2 Yr: Ci * Ai 5 Yr: Ci * Ai 10 Yr: Ci * Ai 25 Yr: Ci * Ai 50 Yr: Ci * Ai 100 Yr: Ci * Ai 2 Yr Cc 5 Yr Cc 10 Yr Cc 25 Yr Cc 50 Yr Cc 100 Yr Cc 2 Year Q 5 Year Q 10 Year Q 25 Year Q 50 Year Q 100 Year Q

1.861459226 2.322234318 2.70944 3.0966458 3.4838515 3.8969137 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.036 0.095 0.164 0.263 0.312 0.361 1.09 3.57 7.18 13.13 17.53 22.71

Pavement 12411 0.28 0.89 0.90 0.92 0.94 0.95 0.96 0.254 0.256 0.262 0.268 0.271 0.274

Lawn 654708 15.03 0.02 0.08 0.15 0.25 0.30 0.35 0.301 1.202 2.255 3.758 4.509 5.261

B

At : 667119 15.31

Sub-Basin: D-4

tt Duration: 23.79

I2 I5 I10 I25 I50 I100

Land Use or Surface 

Characteristic
Square Feet Acreage Coefficient 2 Coefficient 5 Coefficient 10 Coefficient 25 Coefficient 50 Coefficient 100 2 Yr: Ci * Ai 5 Yr: Ci * Ai 10 Yr: Ci * Ai 25 Yr: Ci * Ai 50 Yr: Ci * Ai 100 Yr: Ci * Ai 2 Yr Cc 5 Yr Cc 10 Yr Cc 25 Yr Cc 50 Yr Cc 100 Yr Cc 2 Year Q 5 Year Q 10 Year Q 25 Year Q 50 Year Q 100 Year Q

2.263804858 2.829392679 3.3011248 3.7728569 4.244589 4.7489397 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.080 0.150 0.250 0.300 0.350 0.07 0.34 0.73 1.40 1.89 2.47

Pavement 0 0.00 0.89 0.90 0.92 0.94 0.95 0.96 0.000 0.000 0.000 0.000 0.000 0.000

Lawn 74765 1.72 0.02 0.08 0.15 0.25 0.30 0.35 0.034 0.137 0.257 0.429 0.515 0.601

B

At : 74765 1.72

Sub-Basin: D-5

tt Duration: 23.11

I2 I5 I10 I25 I50 I100

Land Use or Surface 

Characteristic
Square Feet Acreage Coefficient 2 Coefficient 5 Coefficient 10 Coefficient 25 Coefficient 50 Coefficient 100 2 Yr: Ci * Ai 5 Yr: Ci * Ai 10 Yr: Ci * Ai 25 Yr: Ci * Ai 50 Yr: Ci * Ai 100 Yr: Ci * Ai 2 Yr Cc 5 Yr Cc 10 Yr Cc 25 Yr Cc 50 Yr Cc 100 Yr Cc 2 Year Q 5 Year Q 10 Year Q 25 Year Q 50 Year Q 100 Year Q

2.298283186 2.872852755 3.3518282 3.8308037 4.3097791 4.8219526 Roof 0 0.00 0.71 0.73 0.75 0.78 0.80 0.81 0.000 0.000 0.000 0.000 0.000 0.000 0.081 0.138 0.204 0.299 0.346 0.393 0.40 0.84 1.46 2.44 3.17 4.03

Pavement 7689 0.18 0.89 0.90 0.92 0.94 0.95 0.96 0.157 0.159 0.162 0.166 0.168 0.169

Lawn 101215 2.32 0.02 0.08 0.15 0.25 0.30 0.35 0.046 0.186 0.349 0.581 0.697 0.813

B

At : 108904 2.50

Design Point Q10 Q100

D-1 6.13 20.58

D-2 2.51 7.57

D-3 7.18 22.71

D-4 0.73 2.47

D-5 3.96 11.60

Total Site 16.55 53.33

(IDF Curve Equations from Figure 6-5 of the DCM 

Volume 1)
Coefficient  (Table 6-6) Q Peak Flow (cfs)

Hydrologic Soil Type:

(IDF Curve Equations from Figure 6-5 of the DCM 

Volume 1)
Coefficient  (Table 6-6) Q Peak Flow (cfs)

Hydrologic Soil Type:

Q Peak Flow (cfs)

Q Peak Flow (cfs)

(IDF Curve Equations from Figure 6-5 of the DCM 

Volume 1)
Coefficient  (Table 6-6) 

Hydrologic Soil Type:

(IDF Curve Equations from Figure 6-5 of the DCM 

Volume 1)

Hydrologic Soil Type:

Coefficient  (Table 6-6) 

(IDF Curve Equations from Figure 6-5 of the DCM 

Volume 1)
Coefficient  (Table 6-6) Q Peak Flow (cfs)

Design Points

Hydrologic Soil Type:

Carlos
Callout
Please verify peak flow rate calculations for D-2 to D-5. Using Q = CIA and the values provided the results are not the same as the final peak flow on the tables.

Carlos
Highlight
3.0999394

Carlos
Highlight
4.97

Carlos
Highlight
2.51

Carlos
Callout
Total flows from design points do not add up to the given total. Routing does not appear to be occuring.



Time of Concentration tc = ti + tt

3.2.1 - Overland (Initial) Flow Time

Sub-Basin: D-1

L (initial time): 300 ft

S (initial time): 0.034 ft/ft

Composite Runoff Coefficient Calculation:

C c  = (C 1 A 1  + C 2 A 2  + C 3 A 3  + …..C i A i ) / A t

Land Use or Surface 

Characteristic
Square Feet Acreage C5

Roof 0 0.00 0.73

Pavement 0 0.00 0.90

Lawn 624133 14.33 0.08

Total : 624133 14.33

C c  = 0.08

t i  = (0.395*(1.1-C 5 )*sqrt(L))/(S^0.33)

t i  = 21.30 mins

Conveyance Coeff.: 10

Slope (travel time): 0.041 ft/ft

V = C v S w

0.5

2.02 ft/s

L (travel time): 1145 ft

t t = L/V = 565.48 sec.

t t = 9.42 min.

tc = ti + tt   = 30.72 min.

Final tc: 30.72 min.



Time of Concentration tc = ti + tt

3.2.1 - Overland (Initial) Flow Time

Sub-Basin: D-2

L (initial time): 300 ft

S (initial time): 0.042 ft/ft

Composite Runoff Coefficient Calculation:

C c  = (C 1 A 1  + C 2 A 2  + C 3 A 3  + …..C i A i ) / A t

Land Use or Surface 

Characteristic
Square Feet Acreage C5

Roof 0 0.00 0.73

Pavement 7545 0.17 0.90

Lawn 208895 4.80 0.08

Total : 216440 4.97

C c  = 0.11

t i  = (0.395*(1.1-C 5 )*sqrt(L))/(S^0.33)

t i  = 19.31 mins

Conveyance Coeff.: 10

Slope (travel time): 0.041 ft/ft

V = C v S w

0.5

2.02 ft/s

L (travel time): 896 ft

t t = L/V = 442.50 sec.

t t = 7.38 min.

tc = ti + tt   = 26.68 min.

Final tc: 26.68 min.



Time of Concentration tc = ti + tt

3.2.1 - Overland (Initial) Flow Time

Sub-Basin: D-3

L (initial time): 300 ft

S (initial time): 0.03 ft/ft

Composite Runoff Coefficient Calculation:

C c  = (C 1 A 1  + C 2 A 2  + C 3 A 3  + …..C i A i ) / A t

Land Use or Surface 

Characteristic
Square Feet Acreage C5

Roof 0 0.00 0.73

Pavement 12411 0.28 0.90

Lawn 654708 15.03 0.08

Total : 667119 15.31

C c  = 0.10

t i  = (0.395*(1.1-C 5 )*sqrt(L))/(S^0.33)

t i  = 21.87 mins

Conveyance Coeff.: 10

Slope (travel time): 0.034 ft/ft

V = C v S w

0.5

1.84 ft/s

L (travel time): 1271 ft

t t = L/V = 689.30 sec.

t t = 11.49 min.

tc = ti + tt   = 33.35 min.

Final tc: 33.35 min.



Time of Concentration tc = ti + tt

3.2.1 - Overland (Initial) Flow Time

Sub-Basin: D-4

L (initial time): 300 ft

S (initial time): 0.033 ft/ft

Composite Runoff Coefficient Calculation:

C c  = (C 1 A 1  + C 2 A 2  + C 3 A 3  + …..C i A i ) / A t

Land Use or Surface 

Characteristic
Square Feet Acreage C5

Roof 0 0.00 0.73

Pavement 0 0.00 0.90

Lawn 74765 1.72 0.08

Total : 74765 1.72

C c  = 0.08

t i  = (0.395*(1.1-C 5 )*sqrt(L))/(S^0.33)

t i  = 21.51 mins

Conveyance Coeff.: 10

Slope (travel time): 0.04 ft/ft

V = C v S w

0.5

2.00 ft/s

L (travel time): 273 ft

t t = L/V = 136.50 sec.

t t = 2.28 min.

tc = ti + tt   = 23.79 min.

Final tc: 23.79 min.



Time of Concentration tc = ti + tt

3.2.1 - Overland (Initial) Flow Time

Sub-Basin: D-5

L (initial time): 300 ft

S (initial time): 0.033 ft/ft

Composite Runoff Coefficient Calculation:

C c  = (C 1 A 1  + C 2 A 2  + C 3 A 3  + …..C i A i ) / A t

Land Use or Surface 

Characteristic
Square Feet Acreage C5

Roof 0 0.00 0.73

Pavement 7689 0.18 0.90

Lawn 101215 2.32 0.08

Total : 108904 2.50

C c  = 0.14

t i  = (0.395*(1.1-C 5 )*sqrt(L))/(S^0.33)

t i  = 20.29 mins

Conveyance Coeff.: 10

Slope (travel time): 0.04 ft/ft

V = C v S w

0.5

2.00 ft/s

L (travel time): 338 ft

t t = L/V = 169.00 sec.

t t = 2.82 min.

tc = ti + tt   = 23.11 min.

Final tc: 23.11 min.



Project:
Pipe ID:

Design Information (Input)

Pipe Invert Slope So = 0.0150 ft/ft

Pipe Manning's n-value n = 0.0120

Pipe Diameter D = 18.00 inches

Design discharge Q = 7.57 cfs

1

Full-Flow Capacity (Calculated)  

Full-flow area Af = 1.77 sq ft

Full-flow wetted perimeter Pf = 4.71 ft

Half Central Angle Theta = 3.14 radians

Full-flow capacity Qf = 13.97 cfs

Calculation of Normal Flow Condition  

Half Central Angle (0<Theta<3.14) Theta = 1.62 radians

Flow area An = 0.94 sq ft

Top width Tn = 1.50 ft

Wetted perimeter Pn = 2.43 ft

Flow depth Yn = 0.79 ft

Flow velocity Vn = 8.07 fps

Discharge Qn = 7.57 cfs

Percent of Full Flow Flow = 54.2% of full flow

Normal Depth Froude Number Fr
n
 = 1.80 supercritical

Calculation of Critical Flow Condition

Half Central Angle (0<Theta-c<3.14) Theta-c = 2.01 radians

Critical flow area Ac = 1.34 sq ft

Critical top width Tc = 1.36 ft

Critical flow depth Yc = 1.07 ft

Critical flow velocity Vc = 5.64 fps

Critical Depth Froude Number Fr
c
 = 1.00

CIRCULAR CONDUIT FLOW (Normal & Critical Depth Computation)

Gunners Ridge Subdivision
Proposed 18" CMP Culvert (Developed Conditions)

MHFD-Culvert, Version 4.00 (May 2020)

MHFD-Culvert_v4.0, Pipe 5/10/2023, 10:40 AM



Project:
Pipe ID:

Design Information (Input)

Pipe Invert Slope So = 0.0150 ft/ft

Pipe Manning's n-value n = 0.0120

Pipe Diameter D = 18.00 inches

Design discharge Q = 11.60 cfs

1

Full-Flow Capacity (Calculated)  

Full-flow area Af = 1.77 sq ft

Full-flow wetted perimeter Pf = 4.71 ft

Half Central Angle Theta = 3.14 radians

Full-flow capacity Qf = 13.97 cfs

Calculation of Normal Flow Condition  

Half Central Angle (0<Theta<3.14) Theta = 1.97 radians

Flow area An = 1.31 sq ft

Top width Tn = 1.38 ft

Wetted perimeter Pn = 2.96 ft

Flow depth Yn = 1.04 ft

Flow velocity Vn = 8.84 fps

Discharge Qn = 11.60 cfs

Percent of Full Flow Flow = 83.0% of full flow

Normal Depth Froude Number Fr
n
 = 1.60 supercritical

Calculation of Critical Flow Condition

Half Central Angle (0<Theta-c<3.14) Theta-c = 2.39 radians

Critical flow area Ac = 1.62 sq ft

Critical top width Tc = 1.03 ft

Critical flow depth Yc = 1.30 ft

Critical flow velocity Vc = 7.14 fps

Critical Depth Froude Number Fr
c
 = 1.00

CIRCULAR CONDUIT FLOW (Normal & Critical Depth Computation)

Gunners Ridge Subdivision
Existing 18" CMP Culvert (Developed Conditions)

MHFD-Culvert, Version 4.00 (May 2020)

MHFD-Culvert_v4.0, Pipe 5/10/2023, 10:38 AM



Project:
Pipe ID:

Design Information (Input)

Pipe Invert Slope So = 0.0150 ft/ft

Pipe Manning's n-value n = 0.0120

Pipe Diameter D = 30.00 inches

Design discharge Q = 25.18 cfs

1

Full-Flow Capacity (Calculated)  

Full-flow area Af = 4.91 sq ft

Full-flow wetted perimeter Pf = 7.85 ft

Half Central Angle Theta = 3.14 radians

Full-flow capacity Qf = 54.57 cfs

Calculation of Normal Flow Condition  

Half Central Angle (0<Theta<3.14) Theta = 1.53 radians

Flow area An = 2.31 sq ft

Top width Tn = 2.50 ft

Wetted perimeter Pn = 3.81 ft

Flow depth Yn = 1.19 ft

Flow velocity Vn = 10.89 fps

Discharge Qn = 25.18 cfs

Percent of Full Flow Flow = 46.1% of full flow

Normal Depth Froude Number Fr
n
 = 2.00 supercritical

Calculation of Critical Flow Condition

Half Central Angle (0<Theta-c<3.14) Theta-c = 1.95 radians

Critical flow area Ac = 3.58 sq ft

Critical top width Tc = 2.32 ft

Critical flow depth Yc = 1.71 ft

Critical flow velocity Vc = 7.04 fps

Critical Depth Froude Number Fr
c
 = 1.00

CIRCULAR CONDUIT FLOW (Normal & Critical Depth Computation)

Gunners Ridge Subdivision
Existing 30" CMP Culvert (Developed Conditions)

MHFD-Culvert, Version 4.00 (May 2020)

MHFD-Culvert_v4.0, Pipe 5/10/2023, 10:46 AM



Project:
Pipe ID:

Design Information (Input)

Pipe Invert Slope So = 0.0100 ft/ft

Pipe Manning's n-value n = 0.0120

Pipe Diameter D = 36.00 inches

Design discharge Q = 20.58 cfs

1

Full-Flow Capacity (Calculated)  

Full-flow area Af = 7.07 sq ft

Full-flow wetted perimeter Pf = 9.42 ft

Half Central Angle Theta = 3.14 radians

Full-flow capacity Qf = 72.45 cfs

Calculation of Normal Flow Condition  

Half Central Angle (0<Theta<3.14) Theta = 1.30 radians

Flow area An = 2.33 sq ft

Top width Tn = 2.89 ft

Wetted perimeter Pn = 3.89 ft

Flow depth Yn = 1.09 ft

Flow velocity Vn = 8.83 fps

Discharge Qn = 20.58 cfs

Percent of Full Flow Flow = 28.4% of full flow

Normal Depth Froude Number Fr
n
 = 1.73 supercritical

Calculation of Critical Flow Condition

Half Central Angle (0<Theta-c<3.14) Theta-c = 1.54 radians

Critical flow area Ac = 3.40 sq ft

Critical top width Tc = 3.00 ft

Critical flow depth Yc = 1.46 ft

Critical flow velocity Vc = 6.05 fps

Critical Depth Froude Number Fr
c
 = 1.00

CIRCULAR CONDUIT FLOW (Normal & Critical Depth Computation)

Gunners Ridge Subdivision
Existing 36" CMP Culvert (Developed Conditions)

MHFD-Culvert, Version 4.00 (May 2020)

MHFD-Culvert_v4.0, Pipe 5/10/2023, 10:37 AM



Appendix C – FEMA Floodplain Map 





Appendix D – USDA Soils Survey Map 











Appendix E –  Drainage Maps 
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Please verify calculations. Sub-basin flows do not add up to the totals listed.
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