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Peak Flow Hydrologic Analysis

File location: C:/Users/Alexandria/DukeEng Dropbox/Job Files 2.0/25017 Pilot Truck Stop Ave H/3 - Civil/9 - Studies/1 - Hydrology Study/

Version: HydroCalc 1.0.3

HydroCalc/100

Input Parameters
Project Name

25017 Pilot Truck Stop

Subarea ID Pre-Developed 1A
Area (ac) 7.39

Flow Path Length (ft) 863.0
Flow Path Slope (vft/hft) 0.004
50-yr Rainfall Depth (in) 2.7
Percent Impervious 0.01

Soil Type 120
Design Storm Frequency 100-yr
Fire Factor 0

LID False
Output Results

Modeled (100-yr) Rainfall Depth (in) 3.0294
Peak Intensity (in/hr) 0.7786
Undeveloped Runoff Coefficient (Cu) 0.1824
Developed Runoff Coefficient (Cd) 0.1896
Time of Concentration (min) 30.0

Clear Peak Flow Rate (cfs) 1.0911
Burned Peak Flow Rate (cfs) 1.0911
24-Hr Clear Runoff Volume (ac-ft) 0.21
24-Hr Clear Runoff Volume (cu-ft) 9149.7071

1.2

Hydrograph (25017 Pilot Truck Stop: Pre-Developed 1A)
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Peak Flow Hydrologic Analysis

File location: C:/Users/Alexandria/DukeEng Dropbox/Job Files 2.0/25017 Pilot Truck Stop Ave H/3 - Civil/9 - Studies/1 - Hydrology Study/

Version: HydroCalc 1.0.3

H

Input Parameters
Project Name

25017 Pilot Truck Stop

Subarea ID Pre-Developed 2B
Area (ac) 1.23

Flow Path Length (ft) 266.0
Flow Path Slope (vft/hft) 0.004
50-yr Rainfall Depth (in) 2.7
Percent Impervious 0.01

Soil Type 120
Design Storm Frequency 100-yr
Fire Factor 0

LID False
Output Results

Modeled (100-yr) Rainfall Depth (in) 3.0294
Peak Intensity (in/hr) 1.0169
Undeveloped Runoff Coefficient (Cu) 0.3289
Developed Runoff Coefficient (Cd) 0.3347
Time of Concentration (min) 17.0

Clear Peak Flow Rate (cfs) 0.4186
Burned Peak Flow Rate (cfs) 0.4186
24-Hr Clear Runoff Volume (ac-ft) 0.038
24-Hr Clear Runoff Volume (cu-ft) 1656.2615

0.45

Hydrograph (25017 Pilot Truck Stop: Pre-Developed 2B)
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Peak Flow Hydrologic Analysis

File location: C:/Users/Alexandria/DukeEng Dropbox/Job Files 2.0/25017 Pilot Truck Stop Ave H/3 - Civil/9 - Studies/1 - Hydrology Study/

Version: HydroCalc 1.0.3

HydroCalc/100

Input Parameters
Project Name

25017 Pilot Truck Stop

Subarea ID Pre-Developed 3C
Area (ac) 0.74
Flow Path Length (ft) 607.0
Flow Path Slope (vft/hft) 0.004
50-yr Rainfall Depth (in) 2.7
Percent Impervious 0.01

Soil Type 120
Design Storm Frequency 100-yr
Fire Factor 0

LID False
Output Results

Modeled (100-yr) Rainfall Depth (in) 3.0294
Peak Intensity (in/hr) 0.7786
Undeveloped Runoff Coefficient (Cu) 0.1824
Developed Runoff Coefficient (Cd) 0.1896
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 0.1093
Burned Peak Flow Rate (cfs) 0.1093
24-Hr Clear Runoff Volume (ac-ft) 0.021
24-Hr Clear Runoff Volume (cu-ft) 916.2088

0.12

Hydrograph (25017 Pilot Truck Stop: Pre-Developed 3C)
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Peak Flow Hydrologic Analysis

File location: C:/Users/Alexandria/DukeEng Dropbox/Job Files 2.0/25017 Pilot Truck Stop Ave H/3 - Civil/9 - Studies/1 - Hydrology Study/

Version: HydroCalc 1.0.3

HydroCalc/100

Input Parameters
Project Name

25017 Pilot Truck Stop

Subarea ID Pre-Developed 4D
Area (ac) 0.8
Flow Path Length (ft) 479.0
Flow Path Slope (vft/hft) 0.004
50-yr Rainfall Depth (in) 2.7
Percent Impervious 0.01
Soil Type 120
Design Storm Frequency 100-yr
Fire Factor 0

LID False
Output Results

Modeled (100-yr) Rainfall Depth (in) 3.0294
Peak Intensity (in/hr) 0.7786
Undeveloped Runoff Coefficient (Cu) 0.1824
Developed Runoff Coefficient (Cd) 0.1896
Time of Concentration (min) 30.0
Clear Peak Flow Rate (cfs) 0.1181
Burned Peak Flow Rate (cfs) 0.1181
24-Hr Clear Runoff Volume (ac-ft) 0.0227
24-Hr Clear Runoff Volume (cu-ft) 990.496

0.12

Hydrograph (25017 Pilot Truck Stop: Pre-Developed 4D)
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Appendix C: Post-Developed Conditions (Map &
HydroCalc)
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Peak Flow Hydrologic Analysis

File location: C:/Users/Alexandria/DukeEng Dropbox/Job Files 2.0/25017 Pilot Truck Stop Ave H/3 - Civil/9 - Studies/1 - Hydrology Study/

Version: HydroCalc 1.0.3

HydroCalc/10 2

Input Parameters
Project Name

25017 Pilot Truck Stop

Subarea ID Post-Developed 1A
Area (ac) 4.02

Flow Path Length (ft) 632.0

Flow Path Slope (vft/hft) 0.01

50-yr Rainfall Depth (in) 2.7

Percent Impervious 0.9

Soil Type 120

Design Storm Frequency 100-yr

Fire Factor 0

LID False
Output Results

Modeled (100-yr) Rainfall Depth (in) 3.0294
Peak Intensity (in/hr) 1.1535
Undeveloped Runoff Coefficient (Cu) 0.3664
Developed Runoff Coefficient (Cd) 0.8466
Time of Concentration (min) 13.0

Clear Peak Flow Rate (cfs) 3.926
Burned Peak Flow Rate (cfs) 3.926
24-Hr Clear Runoff Volume (ac-ft) 0.8271
24-Hr Clear Runoff Volume (cu-ft) 36028.8643
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Peak Flow Hydrologic Analysis

File location: C:/Users/Alexandria/DukeEng Dropbox/Job Files 2.0/25017 Pilot Truck Stop Ave H/3 - Civil/9 - Studies/1 - Hydrology Study/

Version: HydroCalc 1.0.3

H

Input Parameters
Project Name

25017 Pilot Truck Stop

Subarea ID Post-Developed 2B
Area (ac) 3.37

Flow Path Length (ft) 332.0

Flow Path Slope (vft/hft) 0.01

50-yr Rainfall Depth (in) 2.7

Percent Impervious 0.9

Soil Type 120

Design Storm Frequency 100-yr

Fire Factor 0

LID False
Output Results

Modeled (100-yr) Rainfall Depth (in) 3.0294
Peak Intensity (in/hr) 1.3711
Undeveloped Runoff Coefficient (Cu) 0.426
Developed Runoff Coefficient (Cd) 0.8526
Time of Concentration (min) 9.0

Clear Peak Flow Rate (cfs) 3.9396
Burned Peak Flow Rate (cfs) 3.9396
24-Hr Clear Runoff Volume (ac-ft) 0.6935
24-Hr Clear Runoff Volume (cu-ft) 30211.0311
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35

Flow (cfs)
= [ I W
(4] o (8] (]

—
o
T

05}

00 r_ | | 1 |
0 200 400 600 800
Time (minutes)

1000 1200 1400 1600

ydroCalc/100




Peak Flow Hydrologic Analysis

File location: C:/Users/Alexandria/DukeEng Dropbox/Job Files 2.0/25017 Pilot Truck Stop Ave H/3 - Civil/9 - Studies/1 - Hydrology Study/

Version: HydroCalc 1.0.3

HydroCalc/100

Input Parameters
Project Name

25017 Pilot Truck Stop

Subarea ID Post-Developed 3C
Area (ac) 2.76

Flow Path Length (ft) 478.0

Flow Path Slope (vft/hft) 0.02

50-yr Rainfall Depth (in) 2.7

Percent Impervious 0.9

Soil Type 120

Design Storm Frequency 100-yr

Fire Factor 0

LID False
Output Results

Modeled (100-yr) Rainfall Depth (in) 3.0294
Peak Intensity (in/hr) 1.3049
Undeveloped Runoff Coefficient (Cu) 0.4079
Developed Runoff Coefficient (Cd) 0.8508
Time of Concentration (min) 10.0

Clear Peak Flow Rate (cfs) 3.0641
Burned Peak Flow Rate (cfs) 3.0641
24-Hr Clear Runoff Volume (ac-ft) 0.568
24-Hr Clear Runoff Volume (cu-ft) 24740.9407
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Hydrograph (25017 Pilot Truck Stop: Post-Developed 3C)
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Appendix D: Catch Basin Calculations
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2’x2’ Drop Inlet Catch Basin — (Worst Case for 100-Year Storm)

The original perimeter of this catch basin is 8, but the effective perimeter is 4’ with 50% clogging
applied. The flow rate for the worse-case scenario catch basin is 3.94 cfs. Using the equation below to
calculate head, the depth of flow at the catch basin during the peak Q100 flow rate of 3.94 cfs is 5.71”.
This would cause very minimal ponding that would not be considered intrusive. The capacity of this 2’ x
2’ catch basin is 16.39 cfs, which exceeds the demand of 3.94 cfs from subarea 2B’s flow.

Capacity Calculation:

Q=4.3*A*(D"0.6)

A = Area of Opening (W X 0.67)

W = Length of Catch Basin =2’

D = Depth of Flow

D =[Q100/(3P)]*2/3 = [3.94/(3*4)]*2/3 =5.71"
P = Effective Perimeter = 4’

Q=4.3(2'X0.67)(5.71"70.6) = 16.39 cfs > 3.94 cfs ... OK
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Appendix E: Storm Drain Capacity
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Pipe Calculation

9
d
R=A/P D= 24 in
A = Cross Section Area d= 12 in
P = Wetted Perimeter n= 0.013
S =Slope of Channel Angle = 180 6
n = Manning's Roughness Coefficient S= 0.010 ft/ft

Mannings Formula = Q = (1.486/n) ARh 2/351/2

Wetted Hydraulic
Area, ft2 Perimeter Radius Velocity (ft/s)  Flow Rate (cfs)
1.571 3.142 0.500 7.201 11.3
Q=11.31CFS > 10.93 CFS




Appendix F: Underground Detention Schematic
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