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JOB: Proposed Storage Facility
Dunbar Ave.
Bay St. Louis, MS.

DATE:
4/17/26

BY:
DRF

HYDROLOGICAL CALCULATIONS

Scope:
Provide drainage calculations for the proposed storage facility on Ruella Ave. at Dunbar

Ave. in Bay St. Louis Mississippi.

The drainage calculations are based on the Rational Method for computing quantities of
storm water runoff. The Rational method is based on the following:

Q=CIA

Q = peak runoff rate, cfs

C = runoff coefficient

I = average rainfall intensity
A= drainage area, acres

1. Existing Conditions:

The existing 3.26-acre site was previously developed with a large commercial building,
paved parking areas, and paved drive areas for a total existing impervious area of 1,70
acres. The existing site drains from south to north across the property toward Ruella
Avenue. There is no defined drainage on Ruella Avenue. It appears that rainfall runoff
ultimately flows into the Highway 90 drainage system. The existing site drains as a single
basin. (see sheet C1 for basin area details). (Note- The total area of the site is 4.09 acres.
The proposed storage facility will be constructed on a 3.26 acre portion of the site. See
sheet C1.1)

The existing drainage calculations are as follows:

Determination of “T¢”
Area=3.26
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Determination of “C”

Area Total = 3.26 acres

Area of Grass = 1.42 acres

Area of Building Foundation and Paving = 1.84 acres

C =0.25 (1.42/3.26) + 0.95(1.84/3.26) = 0.65

T, = 5 min (Min. allowable value.)

2. Developed Conditions:

The proposed plans call for the construction of seven storage buildings along with paved
parking and drive areas for a total developed impervious area of 1.26 acres and total
limestone paving area of 1.53 acres. The developed site will continue to drain as the
existing, into the Highway 90 drainage system.

(see sheet C1 for developed site drainage details).

The developed drainage calculations are as follows:

Determination of “T¢”
Area=3.26

Determination of ““C”

Area Total = 3.26 acres

Area of Grass = 0.47 acres

Area of Building and Concrete Paving = 1.01 acres
Area of Limestone = 1.53 acres

C=0.25(0.47/3.26) + 0.5(1.53/3.26) + .95(1.53/3.26)=0.72
T.= 13 min

(See TR55 Worksheet and sheet C1 for Tc calculation information.)
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HYDRAFLOW COMPUTER ANALYSIS

The pre-developed and developed areas, “C” values, and “Tc¢” values were input into the
program along with the rainfall intensity data producing the following data for a 25-year
storm (NOAA for Bay St. Louis attached).

Design Storm 10 Year Storm 25 Year Storm 100 Year Storm
Existing Flow 24.96 cfs 26.00 cfs 35.75 cfs
Developed Flow 18.38 cfs 19.97 cfs 26.09 cfs
Conclusion:

The developed flow is less than the existing flow because of the increased runoff length,
paving type, and channel flow in the developed condition. In the existing condition, the
runoff length is small because the the flow is across the site. The “C” value of the existing
condition is high because of the existing concrete and asphalt.

The developed flow will drain from the proposed buildings, across the proposed drive
area, through the proposed pipes / swale, and out to the existing ditch along Dunbar Ave..
(See sheet C1 for drainage details).

North Property Line to Center of Limestone Paving Area (Area A) :

The runoff from the roofs of the North buildings will be carried from roof drains to a swale
1" deep 6' wide with a capacity of 10.0 cfs., then to 2-18” HDPE pipes sloped at .002 ft./ft.,
with a capacity of 11.76 cfs. The flow from the 1.42 Acre area will be will be 7.2 cfs.
(Developed flow based on 10 Year Storm Rational Method, L = 800", S =21.25-17.70 /
800" = 0.0044 fi/ft, Pipe Flow Capacity based on Manning Equation Pipe Flowing Full,
Channel Flow based on Mannings Equation flowing full.)
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South Property Line to Center of Limestone Paving Area (Area B):

The runoff from the roofs of the South and East buildings will be carried from roof drains
to a 1' deep, 6' wide swale with a capacity of 10 cfs, then to 2-12” HDPE pipes sloped at
002 ft./ft., with a capacity of 3.78 cfs, then to 2-18” HDPE pipes sloped at .002 ft./ft., with
a capacity of 11.76 cfs. The maximum flow from the 1.53 Acre area will be will be 10.79
cfs. (Developed flow based on 10 Year Storm Rational Method, L =640, S =21.15-
17.70 / 640" = 0.0055 ft/ft, Pipe Flow Capacity based on Manning Equation Pipe Flowing
Full. Channel Flow based on Mannings Equation flowing full.)

Entrance Concrete Drive Area (Area C) :

The runoff from the concrete drive will be drained to 24 Catch Basins along the south
property line. 2-18” HDPE pipes sloped at .002 ft./ft., with a capacity of 11.76 cfs will
meter the 19.97 cfs developed flow of the site to 11.76 cfs. Storm events causing flow
volumes greater than 11.76 cfs. will be accounted for by the additional storage volume
capacity of the developed site swales, drain pipes, and limestone paving area. (Developed
flow based on Rational Method, Pipe Flow Capacity based on Manning Equation Pipe
Flowing Full.)




TR55 Tc Worksheet

Hyd. No. 1

Dunbar Existing

Description A B c

Sheet Flow
Manning's n-value = 0.011 0.011 0.011
Flow length (ft) = 100.0 0.0 0.0
Two-year 24-hr precip. (in) = 542 0.00 0.00
Land slope (%) = 0.54 0.00 0.00

1.57 + 0.00 + 0.00 =

Travel Time (min)

Shallow Concentrated Flow

Flow length (ft) = 85.00 0.00 0.00
Watercourse slope (%) = 0.54 0.00 0.00
Surface description = Paved Paved Paved
Average velocity (ft/s) = 1.49 0.00 0.00

0.95 + 0.00 + 0.00 =

Travel Time (min)

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

Total Travel THNG, TC cssssnisississsmsnisssitssrisasqiptss it mssssnss

Hydraflow Hydrographs by Intelisolve

Totals

1.57

0.95

0.00

2.52 min




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Friday, Apr 17 2026, 12:26 PM
Hyd. No. 2
Dunbar Developed
Hydrograph type = Rational Peak discharge = 26.09 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 3.260 ac Runoff coeff. = 0.72
Intensity = 11.114 in‘hr Tc by TR55 = 13.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1

Hydrograph Volume = 20,347 cuft

Dunbar Developed
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TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2
Dunbar Developed
Description A B Cc Totals
Sheet Flow
Manning's n-value = 0.025 0.0M1 0.011
Flow length (ft) = 100.0 0.0 0.0
Two-year 24-hr precip. (in) = 542 0.00 0.00
Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 2.37 + 0.00 + 0.00 = 237
Shallow Concentrated Flow
Flow length (ft) = 60.00 0.00 0.00
Watercourse slope (%) = 2.00 0.00 0.00
Surface description = Paved Paved Paved
Average velocity (ft/s) = 2.87 0.00 0.00
Travel Time (min) = 0.35 + 0.00 + 0.00 = 035
Channel Flow
X sectional flow area (sqft) = 3.00 3.54 0.00
Wetted perimeter (ft) = 6.32 9.42 0.00
Channel slope (%) = 0.12 0.15 0.00
Manning's n-value = 0.026 0.012 0.015
Velocity (ft/s) = 4.21 2.50 0.00
Flow length (ft) = 520.0 460.0 0.0
Travel Time (min) = 7.19 + 3.07 + 0.00 = 10.26

Total Travel THNG; TC sssseemmmvssmo s s s (s ss o amuotsavupsysess 12.98 min




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1
Dunbar Front Area

Thursday, Apr 16 2026, 4.19 PM

Hydrograph type = Rational Peak discharge = 2.63 cfs
Storm frequency = 10yrs Time interval = 1 min
Drainage area = 0.310 ac Runoff coeff. = 0.72
Intensity = 11.778 in/hr Tc by User =5.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1
- Hydrog;r;;a Volume = 789 cuft
Dunbar Front Area
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Dunbar North Area

Thursday, Apr 16 2026, 3:46 PM

Hydrograph type = Rational Peak discharge = 7.20 cfs
Storm frequency = 10 yrs Time interval =
Drainage area = 1.420 ac Runoff coeff. =
Intensity = 7.047 in/hr Tc by User =16.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact =
a Hydrograp;_\lo%ume =6,917 cuit
Dunbar North Area
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1
Dunbar South Area

Thursday, Apr 16 2026, 4:10 PM

Hydrograph type = Rational Peak discharge = 10.79 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area = 1.530 ac Runoff coeff. = 0.72
Intensity = 9.799 in/hr Tc by User = 8.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1
I_-Hydrograph V_a;ni.ume =5,181 cuft
Dunbar South Area
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Hydrograph Plot

Hydraflow Hydrographs by Intelisclve Thursday. Apr 16 2026, 5.0 PM
Hyd. No. 1
Dunbar Existing
Hydrograph type = Rational Peak discharge = 24.96 cfs
Storm frequency = 10yrs Time interval = 1 min
Drainage area = 3.260 ac Runoff coeff. = 0.65
Intensity = 11.778 in/hr Tc by User = 5.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1

R ' e

Dunbar Existing
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2
Dunbar Developed

Thursday. Apr 16 2026, 5:1 PM

Hydrograph type = Rational Peak discharge = 18.38 cfs
Storm frequency = 10yrs Time interval = 1 min
Drainage area = 3.260 ac Runoff coeff. = 0.72
Intensity = 7.829 in/hr Tc by TR55 =13.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1
o - - H;c;rograph Yolume = %4,333 cuft
Dunbar Developed
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Thursday. Apr 16 2026, 5.2 PM

Hyd. No. 1
Dunbar Existing
Hydrograph type = Rational Peak discharge = 26.00 cfs
Storm frequency = 25yrs Time interval = 1 min
Drainage area = 3.260 ac Runoff coeff. = 0.65
Intensity = 12.270 in/hr Tc by User = 5.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1
o Hydrogra.ph Volume = 7,800 cuft
Dunbar Existing
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2
Dunbar Developed

Thursday. Apr 16 2026, 5.3 PM

Hydrograph type = Rational Peak discharge = 19.97 cfs
Storm frequency = 25yrs Time interval = 1 min
Drainage area = 3.260 ac Runoff coeff. = 0.72
Intensity = 8.507 in/hr Tc by TR55 =13.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1
) Hydrograph Volume = 155?5cu;t
Dunbar Developed
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