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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 to an existing ditch
along Ruella Ave.. 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 “Tc¢”
Area=23.26

Determination of “C”
Area Total = 3.26 acres
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Area of Grass = 1.42 acres
Area of Building Foundation and Paving = 1.84 acres

C=10.25(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 drain as the existing.

(see sheet C1 for developed site drainage details).

The developed drainage calculations are as follows:

Detennination 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 = 1.26 acres
Area of Limestone = 1,53 acres

C=0.25(0.47/3.26) + 0.5(1.53/3.26) + .95(1.26/3.26) = 0.64
T.= 12 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 “T¢” 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 16.99 cfs 18.38 cfs 24.10 ofs

Required Flow — Existing 15 RCP Driveway Culvert at outfali location, L = 36’, Slope =
0.0035 fr./fi
Q =491 cfs. (Pipe Flowing Full)

Required Storage (100 Year Storm Developed Flow) = 13,614 Cubic Feet.
(See “Hydraflow” Pond Report for details.)

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 asphait.
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A portion of the proposed limestone paving area with a storage volume of 13,766 cubic
feet will be constructed as a detention area for the proposed site. The detention area will
act as a dry pond with a bottom of 19.80' and maximum water surface elevation of 20.80".
The detention area will be drained by catch basins in the pond bottom. 1 — 15 HDPE
metering pipe and 1- 12 HDPE metemng pipe sloped at 0.0037 f/ft will be constructed at
the exit point of the detention area for a metered flow of 4.34 cfs. (See “Hydraflow™ Pond
Report for details.)

The metered flow will drain from the limestone paving area outlet pipes to subsurface
drainage along the entrance drive for the development. The subsurface drainage along the
entrance drive will be constructed using 18” HDPE Pipe sloped at 0.00156 fi./ft for a
maximum flow volume of 4.91 cfs. (Pipe flowing full.)




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve tonday, Jun 29 2026, 112 PM
Hyd. No. 1
Dunbar Existing
Hydrograph type = Rational Peal discharge = 35.75 cfs
Storm frequency = 100yrs Time interval = 1 min
Drainage area = 3.260 ac Runoff coeff. = 0.65
Intensity = 16.873 in/hr Tc by User = 5.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 111
: Hydrograph Velume = 10,726 cuft
Dunbar Existing
Q fuls) Hyd. No. 1 - 100 Yr Q (cfs)
40,00 40.00
30.00 - 30.00
20.00 20.00
10.00 - R - 10.00
0.00 - 0.00
0 5 10
Time (min)

——— Hyd No. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2
Dunbar Developed

Monday. Jun 29 2028, 1:15 PM

Hydrograph type = Rational Peak discharge = 24,10 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 3.260 ac Runoff coeff. = 0.64
Intensity = 11.553 in/hr Tc by TR55 =12.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1
e g Hydregraph Voluré =‘1T.355 cuft
Dunbar Developed
Q (ele) Hyd. No. 2 - 100 Yr Q (cfs)
28.00 28.00
24,00 - 24,00
20.00 -{— \ 20.00
16.00 \ 16.00
12.00 / e 12.00
8.00 / 8.00
4,00 - —— | 4.00
0.00 0.00
0 5 10 15 20 25
Time (min)

—— Hyd No. 2



TR55 Tc Worksheet

Hyd. No. 2
Dunbar Developed

Description

Sheet Flow
Manning's n-value
Flow length (ft)
Two-year 24-hr precip. (in)
Land slope (%)

Travel Time (min)

Shallow Concentrated Flow
Flow length (ft)
Watercourse slope (%)
Surface description
Average velocity (ft/s)

Travel Time (min)

Chaunnel Flow
X sectional flow area (sqft)
Wetted perimeter (ft)
Channel slope (%}
Manning's n-value
Velocity (ft/s)
Flow length (ft)

Travel Time (min)

Total Travel TIME, TC v iircrrcirmiisssiimsninsssnssenssessrersssasssssssnssssssaseassennrens

oo n I
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0.025
100.0
542
1.00

2.37

40.00
1.00
Paved
2.03

B

0.011
0.0
0.00
0.00

0.00

60.00
1.00
Unpaved
1.61

0.62

1.23
3.93
0.12
0.0M
2.1
130.0

1.01

KR

o

0.011

0.00
0.00

0.00

0.00
0.00
Paved
0.00

0.00

0.00
6.00
0.00
0.015
6.00
0.0

0.60

Hydraflow Hydrographs by Intelisolve

Totals

2,37

0.95

8.20

11.51 min



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve Wednesday, Jul 1 2026, 11:53 AM
Hyd. No. 3
Pond Wizard Design
Hydrograph type = Reservoir Peak discharge = 4.34 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyd. No. =2 Max. Elevation = 20.79 ft
Reservoir name = Pond Wizard Design Max. Storage = 13,614 cuft
Storage Indication method used. Hydrograph Volume = 17,346 cuft
Pond Wizard Design

R {ere) Hyd. No. 3 -- 100 Yr i)
28.00 28.00
24.00 i 24,00
20.00 20.00
16,00 16.00
12.00 \ 12.00

8.00 8.00

4.00 ~ L—-. 4.00

\
\
\---__
0.00 0.00
0.0 0.3 0.7 1.0 1.3 1.7 2.0 2.3 2.7 3.0
Time (hrs)



Pond Report

Hydraflow Hydrographs by Intelisolve
Pond No. 1 - Pond Wizard Design

Wednesday, Jul 1 2026, 11:53 AM

Pond Data
BottomLxW = 198.7x2.0ft Sideslope = 50.0:1 Bottomelev. = 19.80it Depth = 1.00ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 19.80 397 0 0
0.05 19.85 1,426 45 45
0.10 19.90 2,505 98 143
0.15 19.95 3,633 1563 297
0.20 20.00 4,812 211 508
0.25 20.05 6,040 271 779
0.30 20.10 7,319 334 1,112
0.35 20.15 8,647 399 1,511
0.40 20.20 10,026 467 1,978
0.45 20.25 11,454 537 2,515
0.50 20.30 12,933 609 3,124
0.55 20.35 14,461 685 3,809
0.60 20.40 16,040 762 4,571
0.65 20.45 17,669 843 5414
0.70 20.50 19,347 925 6,339
0.75 20.55 21,076 1,010 7,349
0.80 20.60 22,854 1,098 8,447
0.85 20.65 24,683 1,188 9,635
0.90 20.70 26,561 1,281 10,916
0.95 20.75 28,490 1,376 12,292
1.00 20.80 30,468 1,474 13,766
Culvert / Orifice Structures Weir Structures
[A] [B] [C] ID] Al Bl [C] [D]
Rise {in) = 15.00 12.00 0.00 0.00 Crest Len (ft) 0.00 0.00 0.00 0.00
Span (in) = 15.00 12.00 0.00 0.00 Crest El. (ft) 0.00 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. 0.00 0.00 0.00 0.00
Invert El. (ft) = 19.80 19.80 0.00 0.00 Weir Type - — -
Length (ft) = 50.00 50.00 0.00 0.00 Muliti-Stage = No Neo No No
Slope (%) = 0.40 0.40 0.00 0.00
N-Value =011 01 013 013
Orif. Coeff. = 0.60 0.60 0.60 0.60
Multi-Stage = nla No No No Exfiltration = 0.000 in/hr (Wet area) Tailwater Elev. = 0.00 ft
Note: Culvert'Orifice outflows have been analyzed under inletand outlet conlrol.
Stage (ft) Stage / Discharge Stage ()
2.00 2.00
1.80 1.80
1.60 1.60
1.40 1.40
1.20 1.20
1.00 [ 1.00
0.80 ] 0.80
0.60 0.60
i -—‘____,_-—- o
_._/_—
0.40 —— 0.40
0.20 5 el 0.20
0.00 0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Discharge (cfs)

Total Q



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Monday, Jun 29 2026, 1:53 PM

Hyd. No. 1
Dunbar Existing
Hydrograph type = Rational Peak discharge = 24,96 cfs
Storm frequency = 10 yrs 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
e £ ST Hydrograph Volume = 7,487 cult
Dunbar Existing
Q{cls) Hyd. No. 1 - 10 Yr Q(cls)
28.00 28.00
24.00 AN 24,00
20.00 ~ ————————————1 20.00
16.00 16.00
12.00 |—— - 12.00
8.00 8.00
4,00 - 4.00
0.00 0.00
0 5 10
Time (min)

—— Hyd No. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2
Dunbar Developed

Monday, Jun 29 2026, 1.:54 PM

Hydrograph type = Rational Peak discharge = 16.99 cfs
Storm frequency = 10yrs Time interval = 1 min
Drainage area = 3.260 ac Runoff coeff. = 0.64
Intensity = 8.142in/hr Tc by TR55 =12.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1
Hydrograph Volume = 12,230 cu;l.
Dunbar Developed
Q (cfs) Hyd. No. 2 - 10 Yr Q (cfs)
18.00 18.00
15.00 //\\ 15,00
9.00 - / 9.00
6.00 — —/ S 6.00
300 4——mHF—m— , - —i—- 3.00
0.00 : s — — e 0.00
0 5 10 15 20 25
Time (min)

——— Hyd No. 2



Hydrograph Plot

Hydraflow Hydrographs by intelisolve Wednesday, Jul 1 2026, 11:28 AM
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 infhr Tc by User = 5.00 min
IDF Curve = bay st louis.|IDF Asc/Rec limb fact = 1/1
Hydrograph Volume = 7,800 cuft
Dunbar Existing
Qifet) Hyd. No. 1 -- 25 Yr Q (cfs)
28.00 28.00
24,00 / \ 24,00
20.00 20.00
16.00 16.00
12.00 \ 12.00
8.00 8.00
4,00 4.00
0.00 0.00
0 5 10
Time (min)

—— Hyd No. 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2
Dunbar Developed

Wednesday, Jul 1 2026, 11:28 AM

Hydrograph type = Rational Peak discharge = 18.38 cfs
Storm frequency = 25yrs Time interval = 1 min
Drainage area = 3.260 ac Runoff coeff. = 0.64
Intensity = 8.811 in/hr Tc by TR55 = 12.00 min
IDF Curve = bay st louis.IDF Asc/Rec limb fact = 1/1
Hydrograph Volume = 13,236 cuft
Dunbar Developed :
Q (cfs) Hyd. No. 2 - 25 Yr e
21.00 21.00
18.00 /A 18.00
15.00 A \ 15.00
12.00 \ 12.00
9.00 / \ 9.00
6.00 / 6.00
3.00 3.00
0.00 0.00
0 5 10 15 20 25
Time (min)

—— Hyd No. 2
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