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I. Summary

The enclosed calculations compare the existing site drainage conditions to the proposed
Phase | build-out condition. The peak storm water runoff from pre to post development
for the 10 year storm event results in a net decrease of 3.37 cfs or 17.2%, which is
summarized below:

Undeveloped:
Subcatchment No. 1 17.02 cfs
Subcatchment No. 2 2.52 cfs

Total 19.54 cfs
Developed

Subcatchment No. 1 10.45 cfs

Pond No. 1 5.72 cfs

Total 16.17 cfs
Net Reduction 3.37 cfs (17.2%)

The Detention Pond included in Phase 1 consists of 46,617 cf of storage volume, a 15”
diameter culvert outfall control device, and an emergency spillover weir. The pond was
designed to reduce the overall peak flow for the 10 year storm event, and was also
analyzed for a 100 year storm event. While this pond has an emergency spillway
incorporated in the design, the high water elevation for the 100 year storm event is not
anticipated to peak over the spillway under the Phase 1 build condition.



II. Undeveloped Condition

A. Introduction:

The existing 5.99 acres undeveloped site consists of an open field with mowed grass.
The majority of the site drains west into the existing ditch along the west property line,
while a small portion drains onto the adjacent land to the east. The existing drainage
patterns are illustrated on Sheet D-1.

B. Design Criteria:

The existing site was modeled into 2 segments as described above, using the SCS
method. The existing soils are classified as (9) Frost soils group, which are considered
poorly draining soils. The soils map and the Frost group soils description can be found in
the Appendix.

C.. Computer Model Calculations follow.
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Undeveloped Type Il 24-hr LA Region | - 10 year Rainfall=7.80"
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Subcatchment S1: UNDEVELOPED

Runoff = 17.02cfs @ 12.55 hrs, Volume= 2.504 af, Depth> 5.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type lll 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description
242,375 80 >75% Grass cover, Good, HSG D

242 375 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
40.9 964 0.0057 0.39 Lag/CN Method, Open Field

Subcatchment S1: UNDEVELOPED

Hydrograph
19+ [ B Runoff]
b B Runoff
18] 17.02 cfs -

174 | Type lll 24-hr LA Region | - 10 year
164 | Rainfall=7.80"

4 | Runoff Area=242,375 sf

1 | Runoff Volume=2.504 af

Runoff Depth>5.40"

Flow Length=964'

% o] | Slope=0.0057
g of | Tc=40.9 min
= 5] | CN=80
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Undeveloped Type Il 24-hr LA Region | - 10 year Rainfall=7.80"
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Subcatchment S2: UNDEVELOPED

[49] Hint: Tc<2dt may require smaller dt
Runoff = 252cfs@ 12.10 hrs, Volume= 0.194 af, Depth> 5.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type |l 24-hr LA Region | - 10 year Rainfali=7.80"

Area (sf) CN Description
18,633 80 >75% Grass cover, Good, HSG D

18,633 Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
59 113 0.0088 0.32 Lag/CN Method,

Subcatchment S2: UNDEVELOPED
Hydrograph

Type Ill 24-hr LA Region | - 10 year
Rainfall=7.80"

Runoff Area=18,633 sf

2- | Runoff Volume=0.194 af

Runoff Depth>5.44"

Flow Length=113'

Slope=0.0088 '/'

Tc=5.9 min

CN=80

Flow (cfs)

T T e
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



ITII. Developed Condition

A. Introduction:

The proposed condition for Phase 1 consists of a 10,500 sf building with street access and
parking. The proposed site layout may be found on Sheet D-2.

B. Design Criteria:

The proposed development was subdivided into smaller subcatchments and routed
through a sub-surface drainage system, using the SCS method. A detention pond was
incorporated to enable the reduction in peak flow for the 10 year storm event. The outfall
control stucture will be a 15” diameter pipe, with an emergency spillover wier to be
utilized for much larger storm events. The tailwater elevation at the pond outfall was
assumed at 2 feet depth. All parking and roof areas were keyed into the design program
with a CN of 98. The undeveloped areas remained as the existing grass condition.

C. Computer Model Calculations follow.
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Developed-Ph1 Type Il 24-hr LA Region [ - 10 year Rainfall=7.80"
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Subcatchment 1S: REMAINING AREA

Runoff = 10.45cfs @ 12.45 hrs, Volume= 1.371 af, Depth> 4.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description

139,767 74 >75% Grass cover, Good, HSG C
8,554 98 Paved roads w/curbs & sewers

148,321 75 \Weighted Average

139,767 Pervious Area
8,554 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
327 712 0.0074 0.36 Lag/CN Method,
Subcatchment 1S: REMAINING AREA
Hydrograph

10.45 cfs

1 | Type lll 24-hr LA Region | - 10 year
'Y | Rainfall=7.80"

94 | Runoff Area=148,321 sf

Runoff Volume=1.371 af

| Runoff Depth>4.83"

74 | Flow Length=712'

Slope=0.0074 """

Tec=32.7 min

CN=75

11

Flow (cfs)
(o]
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Developed-Ph1 Type lll 24-hr LA Region I - 10 year Rainfall=7.80"

Prepared by Tower Engineering, Inc. Page 2
HydroCAD® 8.00 s/n 002705 © 2008 HydroCAD Software Solutions LLC 2/15/2008

Subcatchment 2S: PARKING

[49] Hint: Tc<2dt may require smaller dt
Runoff = 126 cfs @ 12.02 hrs, Volume= 0.109 af, Depth> 7.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description
7,517 98 Paved parking & roofs
7.517 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) {ft’/ft)  (ft/sec) (cfs)
2.3 95 0.0100 0.69 Lag/CN Method,

Subcatchment 2S: PARKING

Hydrograph

Type Ill 24-hr LA Region | - 10 year
1 | Rainfall=7.80"

Runoff Area=7,517 sf

14 | Runoff Volume=0.109 af

Runoff Depth>7.56"

Flow Length=95'

Slope=0.0100"/"

Tc=2.3 min

CN=98

Flow (cfs)
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Developed-Ph1 Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Prepared by Tower Engineering, Inc. Page 3
HydroCAD® 8.00 s/n 002705 © 2006 HydroCAD Software Solutions LLC 2/15/2008

Subcatchment 3S: GREEN SPACE

[49] Hint: Tc<2dt may require smaller dt
Runoff = 029cfs @ 12.10 hrs, Volume= 0.022 af, Depth> 4.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description
2,437 74  >75% Grass cover, Good, HSG C

2,437 Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (fi/ft)  (ft/sec) (cfs)
6.4 70 0.0050 0.18 Lag/CN Method,

Subcatchment 3S: GREEN SPACE

Hydrograph
0.3+
oosd | Type lll 24-hr LA Region | - 10 year
10s] | Rainfall=7.80"
024] | Runoff Area=2,437 sf
0'22 1 | Runoff Volume=0.022 af
-1 | Runoff Depth>4.74"

{1 | Flow Length=70’
0184 | Slope=0.0050 /'
0.6 | Tc=6.4 min
CN=74

Flow (cfs)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2‘0 21 2‘2 2‘3 214
Time (hours)



Developed-Ph1 Type Il 24-hr LA Region | - 10 year Rainfall=7.80"
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Subcatchment 4S: ROOF

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.95cfs @ 12.00 hrs, Volume= 0.075 af, Depth> 7.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description
5,187 98 Paved parking & roofs
5,187 Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (f/ft)  (ft/sec) (cfs)
0.5 51 0.0833 1.76 Lag/CN Method,

Subcatchment 4S: ROOF
Hydrograph

Type lll 24-hr LA Region | - 10 year
Rainfall=7.80"

Runoff Area=5,187 sf

Runoff Volume=0.075 af

Runoff Depth>7.56"

Flow Length=51'

Slope=0.0833 "'

Te=0.5 min

CN=98

Flow (cfs)
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Developed-Ph1
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Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Page 5
2/15/2008

Subcatchment 5S: ROOF

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.06 cfs @ 12.00 hrs, Volume= 0.083 af, Depth> 7.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description

5,747 98 Paved parking & roofs

5,747 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)  (f/f) (f/sec) (cfs)

Flow (cfs)

0.5 51 0.0833 1.76 Lag/CN Method,

Subcatchment 5S: ROOF
Hydrograph

Type Il 24-hr LA Region | - 10 year
"1 | Rainfall=7.80"

Runoff Area=5,747 sf

Runoff Volume=0.083 af

Runoff Depth>7.56"

Flow Length=51"

Slope=0.0833 "'

Tc=0.5 min

CN=98

Time {hours)
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Developed-Ph1 Type Il 24-hr LA Region | - 10 year Rainfall=7.80"
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Subcatchment 6S: GREEN SPACE

[49] Hint: Tc<2dt may require smaller dt
Runoff = 047 cfs @ 12.10 hrs, Volume= 0.036 af, Depth> 4.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description
3,917 74 >75% Grass cover, Good, HSG C
3,917 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
59 63 0.0050 0.18 Lag/CN Method,

Subcatchment 6S: GREEN SPACE

Hydrograph
0.52 B Runoff
0.5
o 0.4701‘5

0z6] | Type lll 24-hr LA Region | - 10 year
0444 | Rainfall=7.80"
044 | Runoff Area=3,917 sf
0389 | Runoff Volume=0.036 af
0349 | Runoff Depth>4.74"
0324 | Flow Length=63'

% 0251 | Slope=0.0050 '/
égﬁ: Tc=5.9 min

CN=74

R R e e e
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



Developed-Ph1 Type Il 24-hr LA Region | - 10 year Rainfall=7.80"
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Subcatchment 7S: PARKING

[49] Hint: Tc<2dt may require smaller dt
Runoff = 2.08cfs @ 12.04 hrs, Volume= 0.188 af, Depth> 7.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description
13,013 98 Paved parking & roofs

13,013 Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)
31 137 0.0100 0.74 Lag/CN Method,

Subcatchment 7S: PARKING
Hydrograph

Type Il 24-hr LA Region | - 10 year
Rainfall=7.80"

Runoff Area=13,013 sf

Runoff Volume=0.188 af

Runoff Depth>7.56"

Flow Length=137"

Slope=0.0100'/"

Tc=3.1 min

CN=98

Flow (cfs)

-
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Subcatchment 8S: PARKING

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.96cfs @ 12.01 hrs, Volume= 0.079 af, Depth> 7.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description
5,470 98 Paved roads w/curbs & sewers
5,470 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.7 66 0.0100 0.64 Lag/CN Method,

Subcatchment 8S: PARKING
Hydrograph

Type lll 24-hr LA Region | - 10 year
Rainfall=7.80"

Runoff Area=5,470 sf

Runoff Volume=0.079 af

Runoff Depth>7.56"

Flow Length=66'

Slope=0.0100 '/

Tc=1.7 min

CN=98

Flow (cfs)

e e a e
U1234567é9101112131415161718192021222324
Time (hours)
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Subcatchment 9S: PAVEMENT AND GREEN SPACE

[49] Hint: Tc<2dt may require smaller dt
Runoff = 6.35cfs @ 12.16 hrs, Volume= 0.604 af, Depth> 6.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Ill 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description
28,083 80 >75% Grass cover, Good, HSG D
21,556 98 Paved parking & roofs

49,639 88 Weighted Average

28,083 Pervious Area
21,556 Impervious Area
Tc Length Slope Velocity Capacity Description
{(min)  (feet) (f/ft)  (ft/sec) (cfs)
1.9 401 0.0110 0.60 Lag/CN Method,

Subcatchment 9S: PAVEMENT AND GREEN SPACE

Hydrograph

6.35 cfs

1 | Type lil 24-hr LA Region | - 10 year K
51 | Rainfall=7.80"
1 | Runoff Area=49,639 sf
54 | Runoff Volume=0.604 af
Runoff Depth>6.36"
Flow Length=401"
Slope=0.0110 """
Tc=11.1 min
CN=88

Flow (cfs)
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Subcatchment 10S: POND AREA

[49] Hint: Tc<2dt may require smaller dt
Runoff = 251cfs@ 12.02 hrs, Volume= 0.179 af, Depth> 4.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Area (sf) CN Description
19,763 74 >75% Grass cover, Good, HSG C

19,763 Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
1:5 17 0.0100 0.19 Lag/CN Method,

Subcatchment 10S: POND AREA
Hydrograph

Type Ill 24-hr LA Region | - 10 year
Rainfall=7.80"

1 | Runoff Area=19,763 sf

24 | Runoff Volume=0.179 af

Runoff Depth>4.75"

Flow Length=17"

Slope=0.0100 /'

Tc=1.5 min

CN=74

Flow (cfs)
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Developed-Ph1 Type Il 24-hr LA Region | - 10 year Rainfall=7.80"
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Reach 1R:

[62] Hint: Inlet conditions not evaluated

Inflow Area = 0.119 ac, Inflow Depth > 7.56" for LA Region |- 10 year event
Inflow = 095cfs@ 12.00 hrs, Volume= 0.075 af
Outflow = 0.88cfs@ 12.01 hrs, Volume= 0.075 af, Atten=7%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Max. Velocity= 5.63 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 2.04 fps, Avg. Travel Time= 1.2 min

Peak Storage= 24 cf @ 12.01 hrs, Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 0.97 cfs

6.0" Diameter Pipe, n=0.013 Corrugated PE, smooth interior
Length= 148.0' Slope= 0.0300 "'
Inlet Invert= 43.90", Qutlet Invert= 39.46'

Reach 1R:
Hydrograph
B Outtow
" Inflow Area=0.11¢ 4
Avg. Depth=0.38"
Max Vel=5.63 fps
D=6.0"
g n=0.013
: L=148.0"
$=0.0300 """
Capacity=0.97 cfs

TTTTTT 58 RS RS AU FRL R RO AR S ELRLK FURVRELE B L SR FU I (L B R B LT R AAEE N ER R AT LR AT
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Time (hours)



Developed-Ph1 Type Ill 24-hr LA Region | - 10 year Rainfall=7.80"
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Reach 1R:
Stage-Discharge

Depth (feet)

Discharge (cfs)
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Reach 2R:

[52] Hint: Inlet conditions not evaluated
[55] Hint: Peak inflow is 109% of Manning's capacity
[85] Warning: Oscillations may require Finer Routing>1

Inflow Area = 0.132 ac, Inflow Depth > 7.56" for LA Region |- 10 year event
Inflow = 1.06 cfs @ 12.00 hrs, Volume= 0.083 af
Outflow = 1.00cfs @ 12.01 hrs, Volume= 0.083 af, Atten= 5%, Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Max. Velocity= 5.61 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.11 fps, Avg. Travel Time= 0.8 min

Peak Storage= 19 cf @ 12.01 hrs, Average Depth at Peak Storage= 0.44'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 0.97 cfs

6.0" Diameter Pipe, n=0.013 Corrugated PE, smooth interior
Length= 104.0' Slope= 0.0300 '/
Inlet Invert= 42.45', Qutlet Invert= 39.33'

Reach 2R:
Hydrograph
B Infl
1.06 cfs B Outflow

Inflow Area=0.13
g Avg. Depth=0.44'
Max Vel=5.61 fps
D=6.0"

n=0.013

L=104.0'
S$=0.0300 '/
Capacity=0.97 cfs

Flow (cfs)

@ 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Reach 2R:
Stage-Discharge

Depth (feet)

Discharge (cfs)



Developed-Ph1 Type Il 24-hr LA Region | - 10 year Rainfall=7.80"
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Reach 3R: STUB PIPE

[52] Hint: Inlet conditions not evaluated

Inflow Area = 1.140 ac, Inflow Depth > 6.36" for LA Region |- 10 year event
Inflow = 6.35cfs @ 12.16 hrs, Volume= 0.604 af
Outflow = 6.35cfs@ 12.17 hrs, Volume= 0.604 af, Atten=0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Max. Velocity= 3.95 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.44 fps, Avg. Travel Time= 0.7 min

Peak Storage= 97 cf @ 12.16 hrs, Average Depth at Peak Storage= 1.02'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 12.39 cfs

24.0" Diameter Pipe, n=0.013 Corrugated PE, smooth interior
Length=60.0" Slope=0.0030 /"
Inlet Invert= 39.87', Outlet Invert= 39.69'

Reach 3R: STUB PIPE

Hydrograph
H [nflow
7 lm“: B Outflow
f Inflow Area=1.140
| | Avg. Depth=1.02'
o Max Vel=3.95 fps
| | D=24.0"
g 1 | n=0.013
¢ 1 | L=60.0'

$=0.0030 '/
Capacity=12.39 cfs

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Reach 3R: STUB PIPE

Stage-Discharge
g

Depth (feet)
n

e i omee oo oo et

1 2 3 4 5 6 7 8 9 10 1 12 13
Discharge (cfs)
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Pond 1CB:

[57] Hint: Peaked at 40.13' (Flood elevation advised)
[79] Warning: Submerged Pond 2CB Primary device # 1 INLET by 0.65'
Inflow Area = 0.348 ac, Inflow Depth > 7.11" for LA Region | - 10 year event
Inflow = 235cfs @ 12.03 hrs, Volume= 0.206 af
Outflow = 2.35cfs@ 12.03 hrs, Volume= 0.206 af, Atten=0%, Lag= 0.0 min
Primary = 2.35cfs@ 12.03 hrs, Volume= 0.206 af
Routing by Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev=40.13' @ 12.03 hrs
Device Routing Invert Outlet Devices
#1  Primary 39.16' 15.0" x19.0' long Culvert RCP, square edge headwall, Ke= 0.500

Qutlet Invert= 39.10" S=0.0032 /' Cc= 0.900

n=0.013 Corrugated PE, smooth interior
Primary OutFlow Max=2.21 cfs @ 12.03 hrs HW=40.09' (Free Discharge)
T 1=Culvert (Barrel Controls 2.21 cfs @ 3.14 fps)

Pond 1CB:
Hydrograph
B Inflow
B Primary

Inflow Area=0.34
Peak Elev=40.13'
15.0" x 19.0' Culve

Flow (cfs)

o 1 2 3 4 5 6 7 8 9 10 1'1 12 13 1Iri 15 16 17 18 19 20 21 2l2 23 24
Time (hours)



Developed-Ph1 Type Il 24-hr LA Region | - 10 year Rainfall=7.80"

Prepared by Tower Engineering, Inc. Page 18
HydroCAD® 8.00 s/n 002705 © 2006 HydroCAD Software Solutions LLC 2/15/2008

Pond 1CB:
Stage-Discharge
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1

Elevation (feet)
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Pond 1P: POND

[81] Warning: Exceeded Pond 1CB by 1.50' @ 12.60 hrs
[81] Warning: Exceeded Pond 3CB by 0.89' @ 12.70 hrs

Inflow Area = 2.587 ac, Inflow Depth > 6.38" for LA Region |- 10 year event

Inflow = 1346 cfs @ 12.07 hrs, Volume= 1.376 af

Outflow = 572cfs @ 12.41 hrs, Volume= 1.326 af, Atten=58%, Lag= 20.3 min
Primary = 572cfs @ 12.41 hrs, Volume= 1.326 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev=41.07' @ 12.41 hrs Surf.Area= 11,464 sf Storage= 18,750 cf

Plug-Flow detention time= 79.4 min calculated for 1.321 af (96% of inflow)
Center-of-Mass det. time= 5§8.7 min ( 831.5-772.8)

Volume Invert Avail.Storage  Storage Description
#1 39.10° 46,617 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) {sg-ft) (feet) {cubic-feet) {cubic-feet) (sq-ft)
39.10 7,687 451.0 0 0 7,687
4310 16,138 580.0 46,617 46,617 18,470
Device Routing Invert Qutlet Devices
#1  Primary 39.10' 15.0" x 40.0' long Culvert

RCP, end-section conforming to fill, Ke= 0.500
Qutlet Invert= 39.00' S=0.0025"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior
#2  Primary 42.25' 25.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 250 2.70 2.68 2.68 2.66 2.65 2.65 2.65
265 267 266 268 2.70 2.74 2.79 2.88

Primary OutFlow Max=5.71 cfs @ 12.41 hrs HW=41.07' TW=2.00" (Fixed TW Elev= 2.00")
1=Culvert (Barrel Controls 5.71 cfs @ 4.65 fps)
2=Broad-Crested Rectangular Weir( Controls 0.00 cfs)
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Pond 1P: POND
Hydrograph
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" Inflow Area=2.587 ac
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Pond 2CB:
[61] Hint: Submerged 16% of Reach 1R bottom
Inflow Area = 0.175 ac, Inflow Depth > 6.66" for LA Region |- 10 year event
Inflow = 1.09cfs @ 12.03 hrs, Volume= 0.097 af
Outflow = 1.09cfs @ 12.03 hrs, Volume= 0.097 af, Atten= 0%, Lag= 0.0 min
Primary = 1.09cfs @ 12.03 hrs, Volume= 0.097 af
Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 40.16' @ 12.03 hrs
Flood Elev= 43.00'
Device Routing Invert Outlet Devices
#1  Primary 30.46'" 12.0" x99.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 39.16" S=0.0030 '/ Cc=0.900
n=0.013 Corrugated PE, smooth intericr
Primary OutFlow Max=1.02 cfs @ 12.03 hrs HW=40.13" (Free Discharge)
T 1=Culvert (Barrel Controls 1.02 cfs @ 2.57 fps)
Pond 2CB:
Hydrograph
Linschs B Py
- — cfs
Inflow Area=0.17"cw

& Peak Elev=40.16'
12.0" x 99.0' Culve

Flow (cfs)
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Pond 2CB:
Stage-Discharge
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Pond 3CB:

[61] Hint: Submerged 56% of Reach 2R bottom
[79] Warning: Submerged Pond 4CB Primary device # 1 INLET by 1.40'

Inflow Area = 1.786 ac, Inflow Depth > 6.65" for LA Region |- 10 year event

Inflow = 9.59cfs@ 12.11 hrs, Volume= 0.990 af

Outflow = 959cfs@ 12.11 hrs, Volume= 0.990 af, Atten= 0%, Lag= 0.0 min
Primary = 959cfs@ 12.11 hrs, Volume= 0.990 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev=41.09' @ 12.11 hrs
Flood Elev=43.00'

Device Routing Invert Outlet Devices
#1  Primary 39.33' 24.0" x75.0'long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 39.10" S=0.0031"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior

Primary QutFlow Max=9.45 cfs @ 12.11 hrs HW=41.07" (Free Discharge)
1=Culvert (Barrel Controls 9.45 cfs @ 4.34 fps)

Pond 3CB:
Hydrograph

9. 59 cfs

! | Peak Elev=41.09"
24.0" x 75.0' Culve

B Inflow
W Primary

Flow (cfs)
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Pond 3CB:
Stage-Discharge

Elevation (feet)
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Pond 4CB:

[63] Warning: Exceeded Reach 3R inflow depth by 0.47' @ 12.00 hrs
[81] Warning: Exceeded Pond 5CB by 0.85' @ 12.20 hrs

Inflow Area = 1.564 ac, Inflow Depth > 6.69" for LA Region | - 10 year event

[nflow = 8.48cfs @ 12.12 hrs, Volume= 0.872 af

Qutflow = 848 cfs @ 12.12 hrs, Volume= 0.872 af, Atten=0%, Lag= 0.0 min
Primary = 8.48cfs @ 12.12 hrs, Volume= 0.872 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev=41.32'" @ 12.12 hrs
Flood Elev=43.00'

Device Routing Invert Qutlet Devices
#1  Primary 39.69" 24.0" x 120.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 39.33' S=0.0030'"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior

Primary OutFlow Max=8.24 cfs @ 12.12 hrs HW=41.29' (Free Discharge)
1=Culvert (Barrel Controls 8.24 cfs @ 4.18 fps)

Pond 4CB:
Hydrograph

Inflow Area=1.5 5.3:48.cfs |

*/ | Peak Elev=41.32"
24.0" x 120.0' Culve

B Inflow
B Primary

Flow (cfs)
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Pond 4CB:
Stage-Discharge

43+

42+

Elevation (feet)

40

Discharge (cfs)



Developed-Ph1 Type Il 24-hr LA Region I - 10 year Rainfall=7.80"

Prepared by Tower Engineering, Inc. Page 27
HydroCAD® 8.00 s/n 002705 © 2006 HydroCAD Software Solutions LLC 2/15/2008
Pond 5CB:

Inflow Area = 0.126 ac, Inflow Depth > 7.56" for LA Region | - 10 year event

Inflow = 0.96cfs @ 12.01 hrs, Volume= 0.079 af

Outflow = 0.96cfs @ 12.01 hrs, Volume= 0.079 af, Atten= 0%, Lag= 0.0 min
Primary = 096 cfs @ 12.01 hrs, Volume= 0.079 af

Routing by Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev=40.62' @ 12.02 hrs
Flood Elev= 43.90'

Device Routing Invert Outlet Devices
#1  Primary 39.97" 12.0" x93.0"long Culvert RCP, square edge headwall, Ke=0.500
Outlet Invert= 39.69' S=0.0030'/" Cc=0.900
n=0.013 Corrugated PE, smooth interior

Primary OutFlow Max=0.91 cfs @ 12.01 hrs HW=40.60' (Free Discharge)
1=Culvert (Barrel Controls 0.91 cfs @ 2.48 fps)

Pond 5CB:

Hydrograph

@ Inflow
M Primary

‘“ Inflow Area=0.1
Peak Elev=40.62'
12.0" x 93.0' Culve

Flow (cfs)
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Pond 5CB:
Stage-Discharge

43

424

Elevation (feet)
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IV. Detention Pond — Additional Anlaysis

The detention pond was analyzed for a 100 storm event. The top of the pond is set at
43.10 ft. while the emergency spillover weir invert elevation is 42.25 ft. The peak water
elevation is anticipated to reach 42.13 ft for the 100 year storm event under the Phase 1
condition, which is below the invert of the spillover weir.
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Pond 1P: POND

[81] Warning: Exceeded Pond 1CB by 2.47' @ 12.60 hrs
[81] Warning: Exceeded Pond 3CB by 1.73' @ 12.70 hrs

Inflow Area = 2.587 ac, Inflow Depth > 11.06" for LA Region |- 100 year event

Inflow = 22.53cfs @ 12.09 hrs, Volume= 2.385 af

Outflow = 8.65cfs @ 12.44 hrs, Volume= 2.322 af, Atten=62%, Lag=21.2 min
Primary = 8.65cfs @ 12.44 hrs, Volume= 2.322 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev=42.13' @ 12.44 hrs Surf.Area= 13,793 sf Storage= 32,046 cf

Plug-Flow detention time= 70.7 min calculated for 2.312 af (97% of inflow)
Center-of-Mass det. time= 55.0 min ( 817.8 - 762.9 )

Volume Invert Avail.Storage Storage Description
#1 39.10' 46,617 cf Custom Stage Data (Irregular)Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) {cubic-feet) (sq-ft)
39.10 7,687 451.0 0 0 7,687
43.10 16,138 580.0 46,617 46,617 18,470
Device Routing Invert Outlet Devices
#1  Primary 39.10' 15.0" x 40.0' long Culvert

RCP, end-section conforming to fill, Ke= 0.500
Outlet Invert= 39.00' S=0.0025""" Cc=0.900
n=0.013 Corrugated PE, smooth interior
#2  Primary 42.25" 25.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
265 267 266 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=8.62 cfs @ 12.44 hrs HW=42.11' TW=2.00' (Fixed TW Elev= 2.00")
1=Culvert (Barrel Controls 8.62 cfs @ 7.02 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 1P: POND
Hydrograph
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SOIL CUNSERVATION SERVICE

Latar L1 E PARISH, LOWL

L
.'l;. i i—_‘. ;
3:SO( L LEGEND
"
= syusoL NAME
] Acy slit toam
2 Baidwin silly clay loam
3 Basile sotls, frequently fiooded
4 Coleau-Frost complex
5 Coleau silt loam, 0 1o ] peicent slopes
[ Coteau silt loam, | to 3 percent slopes
7 Crowley siit loam
a Fausse association 1/
9 Frost silt loam
10 Fiosl seils, occasionally !looded
1 Gatlien sill loam
12 Iberia silty clay
13 Jeaneretle sill loam
14 Haplaquolls, occasionally flooded

17 Memphis silt loam, 0 lo | percent slopes
18 Memphis silt loam, 1 lo § percent Slopes
19 Memphis silt loam, 5 to B percent siopes
21 Judice silly clay loam

2 Mowata=Frost complex

23 Paloutville silt loam

Deiinealions of this unil were not examined as clasely
a3 those of olher unils 1n lhe swvey, iapping, however,
was controlled well enouph to be Inlerpreted for the
expected yses of the soils.

CULTURAL F

BOUNDARIES

National, stale or province
County or parish

Minor civil division
Reservation (national lorest

) stale lorest or park,
- ‘and large airport)

Land grant

_Lj‘nil of sail survey (label)
&
:Eleld sheat matchline & neat
$HOC BOUNDARY (label)

{ %
iBail alrport, airfield, park, «
lary. or {lood pool
COORDINATE TICK

| DIVISION CORNERS
| and land grants)

or ranch

HBANSMISSION LINE
Anot shown)

shown)

KT~
.

shown)

P b
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34 SOIL SURVEY

The B3 horizon has hue of 10YR, 25Y, or 5Y; value of 5 or 6; and
chroma of | or 2 Mottles are in shades of hrown. The horizon is silty
clay loam or silty clay.

Fausse series

The Fausse series consists of very poorly drained, very

slowly permeable soils that formed in clayey alluvium in -

the eastern part of the parish. These soils are in low,
depressional areas on the alluvial plain. Slopes are less
than 0.25 percent.

Fausse soils are geographically closely associated with
Sharkey soils, which have vertic properties and are
slightly higher in elevation,

Typical pedon of Fausse clay from an area of Fausse
association in a wooded area, 3.5 miles northeast of
Carencro, 05 mile west of Bayou Vermilion, Spanish
Land Grant sec. 72, T.8 S, R. 5 E.:

Al1—0 to 7 inches; very dark grayish brown (10YR 3/2) elay; weak medi-
um angular blocky structure; plastic; many fine and medium roots
and partially decayed woody material; medium acid: clear wavy
boundary.

B21g—7 to 21 inches; dark gray (10YR 4/1) clay; weak medium angular
blncky structure; plastie; neutral; gradual wavy boundary.

B22p—21 to 37 inches; dark gray (5Y 4/1) clay; masgive; few medium
distinet brown (10YR 4/3) mottles; weak medium subangular blocky
structure; plastic; neutral; gradual wavy houndary.

Cg—37 to 60 inches; dark greenish gray (5G 4/1) elay; common medium
faint grayish green (5G 4/2) mottles; massive; plastic; neutral,

Reaction ranges from medium acid Lo neutral in the A horizon and
from neutral to moderately alkaline in the Bg and Cg horizons.

The A horizon has hue of 10YR or 5Y, value of 3 or 4, and chroma of
1or?2

The Bg horizon has hue of 10YR or 5Y, value of i or 5, and chroma of
1. Mottles are in shades of brown,

The Cg horizon has hue of 5Y or 5G, value of 4 or 5, anid chroma of 1.
Mottles are in shades of gray and green.

Frost series

The Frost series consists of poorly drained, slowly
permeable soils that formed in loess or in mixed loess and
alluvial sediments. These soils are on broad flats and in
long, narrow depressions along drainageways on the ter-
race upland and on low terraces throughout the parish.
Slopes are dominantly less than 1 percent.

Frost soils are geographically closely associated with
Acy. Coteau. Crowley, Memphis, Mowata, Patoutville, and
Jeanerette soils. Aey, Coteau, Crowley, and Patoutville
soils, on higher lying ridges, are somewhat poorly drained.
Memphis soils, also on convex, higher lying ridges. are
well drained. Mowata soils have a fine control section. Je-
anerette soils have a mollic epipedon.

Typical pedon of Frost silt loam in a cultivated field. 2.0
miles south of Carencro on Louisiana Highway 182, 1.5
miles west on asphalt voad, 100 feet south of road,
NW1/4SW1/4 sec. 4, T.9S., R.4 E.:

Ap—0 to 7 inches; dark gray (J0YR 4/1) silt loam; common medium
distinct dark brown (10YR 3/3) mottles; weak fine granular strue-
ture; friable; comman fine roots; slightly acid; clear smooth bounda-
ry.

AZ—7 to 14 inches; gray (10YR 6/1) silt loam; common medium distinet
dark grayish brown (10YR 4/2) mottles; massive: Niable; common
fine roots: few medium black coneretions; strongly acid; clear ir-
regular houndary.

B21t—11 to 22 inches; dark gray (10YR 4/1) silty clay loam; moderate
medium subangular blocky structure; firm; thick continuous very
darlt gray clay films on surfaces of peds; tongues of A2 material:
few fine black eoneretions; very strongly acid: elear wavy boundary.

RB22t—22 to 33 inches; gray (10YR 5/1) =ilty clay loam; common medium
distinct dark yellowish hrown (10YR 4/4) mottles; moderate medium
subangular blecky structure; firm; thick continuous dark gray clay
films on surfaces of peds; Longues of A2 material extend to a depth
of 32 inches; common fine black concretions; very strongly acid;
gradual wavy boundary.

R23t—33 to 46 inches; gray (Y 5/1) silty clay loam; common medium
prominent dark yellowish brown (I0YR 4724) mottles; moderate
medinm prismatic strueture that parts to weak merlium subangular
blocky: firm; thick: continuous gray clay films on surfaces of peds;
common gray silt eoatings on surfaces of prisms; few fine black
concretions; medium acid; clear wavy boundary.

B3t —46 to GO inches; gray (I0YR 6/1) silt loam: enmmon medium
distinet dark yellowish brown (I0YR 4/4) minttles; weak medium
prismalic structure; firm; distinet discontinuous clay films on sur-
faces of peds; common fine black coneretions; slightly acid.

Reactinn ranges from strongly aeid to slightly aeid in the Al and Ap
horizons and from very strongly acid 1o slightly acid in the A2 horizen,
Reaction ranges from very strongly acid to neutral in the I3t horizon.

The Al and Ap horizons have hue of 10YR, value of 4 to 6, and
chroma of 1 or 2.

The A2 horizon has hue of 10YR, value of 4 to 6, and chroma of 1 or
2

The Bt horizon has hue of IDYR, 25Y, or 5Y; value of 5 or 6; and
chroma of T or 2, Texture is silty clay loam or silty loam, Mottles are in
shades of hrewn, I'ed coatings are hlack, dark gray. or very dark gray.

Gallion series

The Gallion series consists of well drained. moderately
permeable soils that formed in loamy' alluvium. These
soils are on very narrow natural levees of Bayou Ver-
milion on the alluvial plain in the eastern part of the
parish. Slopes are less than 1 percent.

Gallion soils are geographically closely associated with
Baldwin and Iberia soils. Iberia soils, at lower elevations,
have a mollic epipedon. Baldwin soils, also at lower eleva-
tions, have vertie properties.

Typical pedon of Gallion silt loam in a cultivated field,
0.5 mile south of bridge over Bayou Vermilion on Loui-
siana Highway 726, 175 feet east of bayou: Spanish Land
Grant sec. 89, T.8 S.. R.5 E.:

Ap—0 to 7 inches; hrown (7.5YR 572) silt loam: weak fine granular
structure; friable; many fine roots; slightly acid: abrupt smoath
boundary.

B21t—7 ta 19 inches; yellowish red (3YR 4/6) silty elay lonm; modorate
medium prismatic structure that parts to weak fine subangular
blocky; thin patchy clay films on surfaces of peds; Mrm: neutral:
elear wavy houndary.

B31—19 to 32 inches; vellowish red (5YR 4/6) very fine sandy loam;
weak medium subangular blocky structure; friable: common fine
black stains; moderately alkaline; clear wavy baundary.

B32—-32 to 406 inches; yellowish red (3YR 4/6) silt loam; weak medium
subangular blocky structure; firm; moderately alkaline; gradual
wavy boundary.

IHC—16 tn 60 inches; dark gray (J0YR /1) silty clay loam: common fine
distinet yellowish brown mottles; weak coarse prismatic structure;
firm; moderalely alkaline.
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