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PROJECT NARRATIVE 
Carolinas Collision Center is proposing to construct a 14,484 sq. ft. collision center behind the Fountain Tire 
Store located at 4400 Oleander Drive (US Hwy 76) near the College Road (NC Hwy 132) Intersection.   It is 
further identified by New Hanover County PIN #s: R06106-003-003-000, R06106-006-020-000, R06106-003-
021-000 (2.71 ac), and coordinates: Lat 34°12'34.24"N Long: 78° 53'22.18"W.  The site is surrounded by 
existing commercial and car dealership property.    

The current site consists of 0-2% sloped terrain and wooded with City of Wilmington regulated trees that will 
require mitigation and/or tree protection.  The existing soils on the site are predominantly Torhunta loamy 
fine sand loam (To) according to the Web Soil Survey of NRCS.  According to the attached USGS map, the 
site drains to Hewlett’s Creek, which is classified as SA;HQW in the Cape Fear River Basin.  The site is 
outside of a 0.5 mile distance from the SA waters according to the NCDEQ Stormwater Permitting 
Interactive Map. 

The seasonal high water table for the project was determined using good engineering judgment as referenced 
on pages 10-9 and 10-10 of the NCDENR Stormwater BMP Manual.  Therefore, by field conditions, the 
proposed pond permanent pool elevation is set to be controlled by adjacent storm drainage collection outfalls 
maintained by the City in the Spirea Drive ROW. 

No jurisdictional wetlands, ditches or streams will be impacted as part of the proposed project.   

 

PROPOSED EROSION CONTROL MEASURES 
A. TEMPORARY CONSTRUCTION ENTRANCE (DENR PRACTICE 6.06) One temporary 

gravel construction entrances is installed on a proposed driveway. 
 

B. TEMPORARY SILT (SEDIMENT) FENCE (DENR PRACTICE 6.62) Temporary silt fence 
will be used to control sediment runoff from fill areas, prevent any construction sediment or trash 
from leaving the site. 
 

C. RIP-RAP OUTLET PROTECTION (DENR PRACTICE 6.41) Outlet protections are shown 
on pipe outfalls in ponds, ditches, and sheet flow discharges on site.  The rip-rap will prevent scour 
and erosion from washing bottoms and slopes of earthwork.    
 

D. TEMPORARY SKIMMER SEDIMENT BASIN (DENR PRACTICE 6.64) One sediment 
basin will be used to control all disturbed area runoff with a skimmer dewatering device attached to 
the outlet for the wet pond.  ***Note baffles are not included since water will be retained within the 
basin therefore submerging the baffles.   
 

E. TEMPORARY INLET PROTECTION (DENR PRACTICE 6.51) Inlet protections are shown 
throughout final grading/phase 2 of the erosion control to control most of the sediment-runoff from 
clogging the storm drain inlets and pipes and reduce sediment into the future wet pond. 
 

F. TEMPORARY TREE PROTECTION FENCING (DENR PRACTICE 6.05) Temporary tree 
protection fencing is shown on selected trees and areas to remain undisturbed.   
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PROPOSED STORMWATER CONTROL MEASURES  
One wet retention pond will be used to treat the required 1.5-inch rainfall-runoff and provide peak discharge 
control to at or below pre-developed peak discharge in the 2, 10, and 25-yr design storms as required by NC 
State Coastal Stormwater Rules and the City of Wilmington Stormwater Ordinance, respectively.  The wet 
pond was calculated utilizing SCS TR-20 hydrograph routing through the HydroCAD software.  The 
retention requirements for the 1.5-inch rainfall runoff were calculated using the Simple Method and the 90% 
TSS removal requirements.  The pond will be used to treat the project as proposed and some future allocation 
of imperviousness.    

Due to the existing nature / topography of the site, and the existing buildings roof drainage configuration.  
We are proposing to collect and treat some of the impervious area from the Ford dealership next door in 
order to allow the existing runoff from a portion of the existing roof and driveway to remain in the current 
configuration / condition. 

Storm conveyance calculations have been performed utilizing the Rational Method for the 10-yr and 50-yr 
design storms to check for flood control within the pipe system in accordance with the City of Wilmington 
Stormwater Ordinance.  The hydraulic grade line (HGL) calculations were performed through the Carlson 
Civil Storm Sewers Software utilizing the FHWA HEC-22 Energy-Loss Method.  The published City of 
Wilmington IDF Tables have been used for the 10-yr and 50-yr HGL calculations. 
 
Routing calculations for peak attenuation were performed utilizing a free discharge to obtain a more 
conservative outlet structure that ensures that pre/post requirements are met regardless of tail water 
conditions downstream.  The 100-year storm was also routed with a tail water elevation slightly above the top 
of the 42” discharge pipe to ensure 6” of freeboard in the pond for this condition. 
 

RESULTS SUMMARY 
 

Storm  Pre‐Dev  Post‐Dev    
(W/ BMP) 

BMP MAX WSEL 
 

2‐Year  2.26 cfs  1.91 cfs  38.88’ 
10‐Year  7.15 cfs  6.94 cfs  39.45’ 
25‐Year  9.54 cfs  9.32 cfs  39.64’ 

100‐Year (Free)  14.27 cfs  15.99 cfs  39.88’ 

100‐Year (TW)  14.27 cfs  14.20 cfs  40.50’ 
 
 
Storm Networks to Wet Pond 
• Min. Tc = 5 min to each inlet.  (Tc was adjusted higher depending on Inlet Drainage) 
• Rational C Value = Varies with Site 
• 10-yr HGL < Rim Elevation for all structures 

 

 





























Hydrologic Soil Group—New Hanover County, North Carolina
(Carolina Collision)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — New Hanover County, North Carolina (NC129)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Sh Seagate-Urban land
complex

B 0.4 14.4%

To Torhunta loamy fine
sand

A/D 1.9 71.2%

Ur Urban land 0.4 14.3%

Totals for Area of Interest 2.7 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—New Hanover County, North Carolina Carolina Collision

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/10/2016
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Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—New Hanover County, North Carolina Carolina Collision

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/10/2016
Page 4 of 4





Project Name: Carolinas Collision
Client: McKinley
Project Number: 16296.PE
Prepared By: DJF
Date: 2/28/17

Basin: DA #1 [POST] Drainage area= 2.799 acres = 0.004 mi2

Land Use Area (Ac.) % of Basin
Existing Impervious 0.984
Ex to be Removed / Demolished -0.090
Existing (follows existing drainage) -0.165
Buildings/Lots 0.333
Pavement 0.371
Sidewalks 0.017
Offsite (swap for existing) 0.307
Misc. / Future 0.338
Impervious (Total) = 2.094 74.8%
Open Space - Good 0.437 15.6%
Permanent Pool - Pervious 0.268 9.6%

Sum: 2.799 100.0%

Area Calculations



Objective: design a wet detention basin with the following characteristics: a permanent water pool depth between 3- and 
6-feet, a surface area that meets TSS removal requirements (values set by NC DENR and included here), a forebay that 
is approximately 20% of the total pond volume, a temporary water pool sized to detain the initial 1.5 inch of rainfall runoff, an 
outlet device that drains the temporary water pool within 2-5 days, and a length-to-width ratio of approximately 3:1.

Step 1: Determine the surface area required for 90% TSS removal 

Total Drainage Area 2.799 ACRE Value from CAD
Impervious Drainage Area 2.094 ACRE Value from CAD

Impervious Cover 74.81% Impervious Cover=(Impervious Drainage 
Area)/(Total Drainage Area)*100%

Elevation of Permanent Pool Surface 37.30 FT Value selected by designer
Depth of Permanent Pool 6.00 FT Value selected by designer

Elevation of Wet Detention Pond Bottom 31.3 FT (Bottom Elevation)=(Permanent Pool Surface 
Elevation)-(Depth of Permanent Pool)

Approximate Pond Length 142 FT Value from CAD
Approximate Pond Width 82 FT Value from CAD
Length:Width Ratio 1.7:1 Ratio=(Length)/(Width):1

Required SA/DA Ratio for 90% TSS Removal 8.75 Value from chart.  Reference: "90% TSS Removal 

Required Permanent Pool Surface Area 10,669 SF Required Surface Area=(Required SA/DA 
Ratio)*(Total Drainage Area)

Provided Permanent Pool Surface Area 11,675 SF Interpolated value from stage-storage calculations

Step 2:  Determine the 1.5-inch runoff elevation within the wet detention pond
Runoff Coefficient, Rv 0.723 IN/IN Rv=0.05+0.009*(% Impervious)
Required 1.5" Runoff Volume (Volume of 
Temporary Pool) 11,025 CF 1.5" Runoff Volume=1.5 inch*Rv*1 foot/12 

inch*(Total Drainage Area)

Volume Below Permanent Pool 34,693 CF Value from stage-storage calculations (cumulative 
pond volume at permanent pool elevation)

Total Volume to be Controlled 45,718 CF Total Volume to be Controlled=(Volume Below 
Permanent Pool)+(1.5" Runoff Volume)

Storage Elevation at Required Volume 38.19 FT Value is interpolation based upon stage-storage 
values.  See stage-storage calculations

Step 3: Calculate the required forebay volume (18-22% of total pond volume) and compare to the forebay volume provided
Total Pond Volume 34,693 CF Value from stage-storage calculations
Required Total Forebay Volume 6,245 CF Forebay Volume=(Total Pond Volume)*18%
Provided Total Forebay Volume 6,990 CF Value from stage-storage calculations

Provided Forebay Volume:Total Pond Volume 20.1% (Provided Forebay Volume)/(Total Pond 
Volume)*100%

Post-Development Conditions

NC DEQ Retention Requirements

Carolinas Collision - Wet Pond #1



Step 4:  Verify that time required to drawdown the 1.5-inch runoff volume is within 2 to 5 days
Diameter of Proposed Low-flow Orifice 2.00 IN Value chosen by designer
Elevation of 1.5" Volume 38.19 FT Value chosen by designer

Total Elevation Head Above Orifice 0.89 FT (Total Elevation Head Above Orifice)=(Weir 
Elevation)-(Elevation of Permanent Pool Surface)

Average Elevation Head Above Orifice 0.30 FT

(Average Elevation Head Above Orifice)=[(Storage 
Elevation at Required Volume)+(Elevation of 
Permanent Pool Surface)]/3-(Storage Elevation at 
Required Volume)

Cd, Coefficient of Discharge 0.60 Value chosen by designer

Q, Flowrate Through Low-flow Orifice 0.06 CFS Q=Cd*(Pi)*[(Diameter of Orifice)*(1 ft/12 
in)]^2/4*[2*32.2*(Averge Head)]^1/2

Drawdown Time for 1.5-inch Runoff 2.23 DAYS (Drawdown Time)=(1.5" Runoff Volume)/Q*(1 
day/86400 seconds)

Step 5:  Verify that time required to drawdown the provided runoff volume is within 2 to 5 days
Diameter of Proposed Low-flow Orifice 2.00 IN Value chosen by designer
Elevation of Outlet Structure 38.20 FT Value chosen by designer

Total Elevation Head Above Orifice 0.90 FT (Total Elevation Head Above Orifice)=(Weir 
Elevation)-(Elevation of Permanent Pool Surface)

Average Elevation Head Above Orifice 0.30 FT

(Average Elevation Head Above Orifice)=[(Storage 
Elevation at Required Volume)+(Elevation of 
Permanent Pool Surface)]/3-(Storage Elevation at 
Required Volume)

Cd, Coefficient of Discharge 0.60 Value chosen by designer

Q, Flowrate Through Low-flow Orifice 0.06 CFS Q=Cd*(Pi)*[(Diameter of Orifice)*(1 ft/12 
in)]^2/4*[2*32.2*(Averge Head)]^1/2

Drawdown Time for Provided WQV 2.24 DAYS (Drawdown Time)=(Provided Runoff Volume)/Q*(1 
day/86400 seconds)



Contour
Contour 

Area (SF)
Incremental 
Volume (CF)

Cumulative 
Volume, S 

(CF)
37.30 11,675 0 0 Permanent Pool
38.00 12,600 8,496 8,496
38.20 12,871 2,547 11,043
39.00 13,940 13,270 21,766
40.00 15,320 14,630 36,396
41.00 16,750 16,035 52,431

Contour
Contour 

Area (SF)
Incremental 
Volume (CF)

Cumulative 
Volume, S 

(CF)
31.0 2,320 0 0 Bottom Elev.
32.0 3,130 0 0 Sediment Storage
33.0 4,195 6,515 6,515
34.0 5,405 8,535 8,535
35.0 6,750 6,078 14,613
36.0 8,225 7,488 22,100

36.30 8,690 2,537 24,637 Bottom of Shelf
37.0 10,525 6,725 31,363

37.30 11,675 3,330 34,693 Permanent Pool

Contour
Contour 

Area (SF)
Incremental 
Volume (CF)

Cumulative 
Volume, S 

(CF)

32.0 185 0 0 Bottom Elev.
33.0 550 0 0 Sediment Storage
34.0 990 770 770
35.0 1,495 1,243 2,013
36.0 2,060 1,778 3,790

36.30 2,240 645 4,435
37.0 2,680 1,722 6,157

37.30 2,875 833 6,990 Forebay Volume

Forebay  #1

Carolinas Collision - Wet Pond #1
Stage-Storage Calculations for Proposed Wet Detention Pond

Stage/Storage Above Permanent Pool (Including Forebay)

Stage/Storage Total Pond (Including Forebay)



Project Name: Carolinas Collision
Client: McKinley
Project Number: 16296.PE
Prepared By: DJF
Date: 2/28/17

Average Depth Calculation: (Option 2 per Errata)

Pond #1
ABottom Shelf = 8,690 sf
ABottom Pond = 2,945 sf
APerm Pool = 11,675 sf
Depth = 4.30 ft
davg = 3.31 ft



1S

Pre (Undeveloped)

2S

Post

3P

Wet Pond

Routing Diagram for 16296.PE Carolina Collision CoW SWM
Prepared by Paramounte Engineering, Inc.

HydroCAD® 10.00-19  s/n 08877  © 2016 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  2-Yr (Type III) Rainfall=4.50"16296.PE Carolina Collision CoW SWM
Prepared by Paramounte Engineering, Inc.

Page 2HydroCAD® 10.00-19  s/n 08877  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre (Undeveloped)

Runoff = 2.26 cfs @ 12.12 hrs,  Volume= 8,897 cf,  Depth= 0.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Yr (Type III) Rainfall=4.50"

Area (ac) CN Description
* 1.152 39 Woods, Good, HSG A
* 1.151 77 Woods, Good, HSG D
* 0.406 55 Woods, Good, HSG B

2.709 58 Weighted Average
2.709 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 200 0.0100 0.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

Subcatchment 1S: Pre (Undeveloped)

Runoff

Hydrograph

Time  (hours)
7065605550454035302520151050

Fl
ow

  (
cf

s)

2

1

0

Runoff=2.26 cfs @ 12.12 hrs
Type III 24-hr

2-Yr (Type III) Rainfall=4.50"
Runoff Area=2.709 ac

Runoff Volume=8,897 cf
Runoff Depth=0.90"

Flow Length=200'
Slope=0.0100 '/'

Tc=6.7 min
CN=58



Type III 24-hr  2-Yr (Type III) Rainfall=4.50"16296.PE Carolina Collision CoW SWM
Prepared by Paramounte Engineering, Inc.
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Summary for Subcatchment 2S: Post

Runoff = 11.71 cfs @ 12.07 hrs,  Volume= 36,611 cf,  Depth= 3.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Yr (Type III) Rainfall=4.50"

Area (ac) CN Description
* 2.094 98 Impervious
* 0.268 98 Water Surface, 0% imp

0.185 39 >75% Grass cover, Good, HSG A
0.186 80 >75% Grass cover, Good, HSG D
0.067 61 >75% Grass cover, Good, HSG B
2.800 92 Weighted Average
0.706 25.21% Pervious Area
2.094 74.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: Post

Runoff

Hydrograph

Time  (hours)
7065605550454035302520151050

Fl
ow
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cf
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Runoff=11.71 cfs @ 12.07 hrs
Type III 24-hr

2-Yr (Type III) Rainfall=4.50"
Runoff Area=2.800 ac

Runoff Volume=36,611 cf
Runoff Depth=3.60"

Tc=5.0 min
CN=92



Type III 24-hr  2-Yr (Type III) Rainfall=4.50"16296.PE Carolina Collision CoW SWM
Prepared by Paramounte Engineering, Inc.
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Summary for Pond 3P: Wet Pond

Inflow Area = 121,968 sf, 74.79% Impervious,  Inflow Depth = 3.60"    for  2-Yr (Type III) event
Inflow = 11.71 cfs @ 12.07 hrs,  Volume= 36,611 cf
Outflow = 1.91 cfs @ 12.53 hrs,  Volume= 35,190 cf,  Atten= 84%,  Lag= 27.7 min
Primary = 1.91 cfs @ 12.53 hrs,  Volume= 35,190 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 38.88' @ 12.53 hrs   Surf.Area= 13,775 sf   Storage= 20,054 cf

Plug-Flow detention time= 641.3 min calculated for 35,186 cf (96% of inflow)
Center-of-Mass det. time= 619.0 min ( 1,404.2 - 785.2 )

Volume Invert Avail.Storage Storage Description
#1 37.30' 52,433 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
37.30 11,675 0 0
38.00 12,600 8,496 8,496
38.20 12,871 2,547 11,043
39.00 13,940 10,724 21,768
40.00 15,320 14,630 36,398
41.00 16,750 16,035 52,433

Device Routing     Invert Outlet Devices
#1 Primary 37.30' 24.0"  Round 24" Barrel   

L= 14.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 37.30' / 37.10'   S= 0.0143 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 37.30' 2.0" Vert. Low Flow    C= 0.600   
#3 Device 1 38.20' 12.0" W x 9.0" H Vert. Primary    C= 0.600   
#4 Device 1 38.95' 36.0" W x 9.0" H Vert. Secondary    C= 0.600   
#5 Device 1 39.70' 48.0" x 48.0" Horiz. Emergency (Top of Box)    C= 0.600   

Limited to weir flow at low heads   
#6 Primary 40.25' Emergency Spillway, C= 2.60   

Offset (feet)  0.00  2.25  12.25  14.50   
Height (feet)  0.75  0.00  0.00  0.75   

Primary OutFlow  Max=1.91 cfs @ 12.53 hrs  HW=38.88'   (Free Discharge)
1=24" Barrel  (Passes 1.91 cfs of 9.36 cfs potential flow)

2=Low Flow  (Orifice Controls 0.13 cfs @ 5.88 fps)
3=Primary  (Orifice Controls 1.79 cfs @ 2.64 fps)
4=Secondary  ( Controls 0.00 cfs)
5=Emergency (Top of Box)  ( Controls 0.00 cfs)

6=Emergency Spillway  ( Controls 0.00 cfs)



Type III 24-hr  2-Yr (Type III) Rainfall=4.50"16296.PE Carolina Collision CoW SWM
Prepared by Paramounte Engineering, Inc.
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Pond 3P: Wet Pond

Inflow
Primary

Hydrograph

Time  (hours)
7065605550454035302520151050
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Inflow Area=121,968 sf
Inflow=11.71 cfs @ 12.07 hrs
Primary=1.91 cfs @ 12.53 hrs

Peak Elev=38.88'
Storage=20,054 cf



Type III 24-hr  10-Yr (Type III) Rainfall=7.00"16296.PE Carolina Collision CoW SWM
Prepared by Paramounte Engineering, Inc.
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Summary for Subcatchment 1S: Pre (Undeveloped)

Runoff = 7.15 cfs @ 12.10 hrs,  Volume= 23,692 cf,  Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Yr (Type III) Rainfall=7.00"

Area (ac) CN Description
* 1.152 39 Woods, Good, HSG A
* 1.151 77 Woods, Good, HSG D
* 0.406 55 Woods, Good, HSG B

2.709 58 Weighted Average
2.709 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 200 0.0100 0.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

Subcatchment 1S: Pre (Undeveloped)

Runoff

Hydrograph

Time  (hours)
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Runoff=7.15 cfs @ 12.10 hrs
Type III 24-hr

10-Yr (Type III) Rainfall=7.00"
Runoff Area=2.709 ac

Runoff Volume=23,692 cf
Runoff Depth=2.41"

Flow Length=200'
Slope=0.0100 '/'

Tc=6.7 min
CN=58



Type III 24-hr  10-Yr (Type III) Rainfall=7.00"16296.PE Carolina Collision CoW SWM
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Summary for Subcatchment 2S: Post

Runoff = 19.11 cfs @ 12.07 hrs,  Volume= 61,541 cf,  Depth= 6.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Yr (Type III) Rainfall=7.00"

Area (ac) CN Description
* 2.094 98 Impervious
* 0.268 98 Water Surface, 0% imp

0.185 39 >75% Grass cover, Good, HSG A
0.186 80 >75% Grass cover, Good, HSG D
0.067 61 >75% Grass cover, Good, HSG B
2.800 92 Weighted Average
0.706 25.21% Pervious Area
2.094 74.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: Post

Runoff

Hydrograph

Time  (hours)
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Runoff=19.11 cfs @ 12.07 hrs
Type III 24-hr

10-Yr (Type III) Rainfall=7.00"
Runoff Area=2.800 ac

Runoff Volume=61,541 cf
Runoff Depth=6.05"

Tc=5.0 min
CN=92
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Summary for Pond 3P: Wet Pond

Inflow Area = 121,968 sf, 74.79% Impervious,  Inflow Depth = 6.05"    for  10-Yr (Type III) event
Inflow = 19.11 cfs @ 12.07 hrs,  Volume= 61,541 cf
Outflow = 6.94 cfs @ 12.30 hrs,  Volume= 60,049 cf,  Atten= 64%,  Lag= 14.0 min
Primary = 6.94 cfs @ 12.30 hrs,  Volume= 60,049 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 39.45' @ 12.30 hrs   Surf.Area= 14,564 sf   Storage= 28,216 cf

Plug-Flow detention time= 420.5 min calculated for 60,040 cf (98% of inflow)
Center-of-Mass det. time= 405.9 min ( 1,177.7 - 771.8 )

Volume Invert Avail.Storage Storage Description
#1 37.30' 52,433 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
37.30 11,675 0 0
38.00 12,600 8,496 8,496
38.20 12,871 2,547 11,043
39.00 13,940 10,724 21,768
40.00 15,320 14,630 36,398
41.00 16,750 16,035 52,433

Device Routing     Invert Outlet Devices
#1 Primary 37.30' 24.0"  Round 24" Barrel   

L= 14.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 37.30' / 37.10'   S= 0.0143 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 37.30' 2.0" Vert. Low Flow    C= 0.600   
#3 Device 1 38.20' 12.0" W x 9.0" H Vert. Primary    C= 0.600   
#4 Device 1 38.95' 36.0" W x 9.0" H Vert. Secondary    C= 0.600   
#5 Device 1 39.70' 48.0" x 48.0" Horiz. Emergency (Top of Box)    C= 0.600   

Limited to weir flow at low heads   
#6 Primary 40.25' Emergency Spillway, C= 2.60   

Offset (feet)  0.00  2.25  12.25  14.50   
Height (feet)  0.75  0.00  0.00  0.75   

Primary OutFlow  Max=6.94 cfs @ 12.30 hrs  HW=39.45'   (Free Discharge)
1=24" Barrel  (Passes 6.94 cfs of 14.74 cfs potential flow)

2=Low Flow  (Orifice Controls 0.15 cfs @ 6.93 fps)
3=Primary  (Orifice Controls 3.36 cfs @ 4.47 fps)
4=Secondary  (Orifice Controls 3.43 cfs @ 2.28 fps)
5=Emergency (Top of Box)  ( Controls 0.00 cfs)

6=Emergency Spillway  ( Controls 0.00 cfs)
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Pond 3P: Wet Pond
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Inflow Area=121,968 sf
Inflow=19.11 cfs @ 12.07 hrs
Primary=6.94 cfs @ 12.30 hrs

Peak Elev=39.45'
Storage=28,216 cf
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Summary for Subcatchment 1S: Pre (Undeveloped)

Runoff = 9.54 cfs @ 12.10 hrs,  Volume= 30,960 cf,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Yr (Type III) Rainfall=8.05"

Area (ac) CN Description
* 1.152 39 Woods, Good, HSG A
* 1.151 77 Woods, Good, HSG D
* 0.406 55 Woods, Good, HSG B

2.709 58 Weighted Average
2.709 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 200 0.0100 0.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

Subcatchment 1S: Pre (Undeveloped)

Runoff

Hydrograph
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Runoff=9.54 cfs @ 12.10 hrs
Type III 24-hr

25-Yr (Type III) Rainfall=8.05"
Runoff Area=2.709 ac

Runoff Volume=30,960 cf
Runoff Depth=3.15"

Flow Length=200'
Slope=0.0100 '/'

Tc=6.7 min
CN=58
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Summary for Subcatchment 2S: Post

Runoff = 22.19 cfs @ 12.07 hrs,  Volume= 72,093 cf,  Depth= 7.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Yr (Type III) Rainfall=8.05"

Area (ac) CN Description
* 2.094 98 Impervious
* 0.268 98 Water Surface, 0% imp

0.185 39 >75% Grass cover, Good, HSG A
0.186 80 >75% Grass cover, Good, HSG D
0.067 61 >75% Grass cover, Good, HSG B
2.800 92 Weighted Average
0.706 25.21% Pervious Area
2.094 74.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: Post

Runoff

Hydrograph

Time  (hours)
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Runoff=22.19 cfs @ 12.07 hrs
Type III 24-hr

25-Yr (Type III) Rainfall=8.05"
Runoff Area=2.800 ac

Runoff Volume=72,093 cf
Runoff Depth=7.09"

Tc=5.0 min
CN=92
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Summary for Pond 3P: Wet Pond

Inflow Area = 121,968 sf, 74.79% Impervious,  Inflow Depth = 7.09"    for  25-Yr (Type III) event
Inflow = 22.19 cfs @ 12.07 hrs,  Volume= 72,093 cf
Outflow = 9.32 cfs @ 12.25 hrs,  Volume= 70,580 cf,  Atten= 58%,  Lag= 10.6 min
Primary = 9.32 cfs @ 12.25 hrs,  Volume= 70,580 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 39.64' @ 12.25 hrs   Surf.Area= 14,817 sf   Storage= 30,906 cf

Plug-Flow detention time= 371.3 min calculated for 70,570 cf (98% of inflow)
Center-of-Mass det. time= 358.4 min ( 1,126.4 - 768.0 )

Volume Invert Avail.Storage Storage Description
#1 37.30' 52,433 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
37.30 11,675 0 0
38.00 12,600 8,496 8,496
38.20 12,871 2,547 11,043
39.00 13,940 10,724 21,768
40.00 15,320 14,630 36,398
41.00 16,750 16,035 52,433

Device Routing     Invert Outlet Devices
#1 Primary 37.30' 24.0"  Round 24" Barrel   

L= 14.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 37.30' / 37.10'   S= 0.0143 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 37.30' 2.0" Vert. Low Flow    C= 0.600   
#3 Device 1 38.20' 12.0" W x 9.0" H Vert. Primary    C= 0.600   
#4 Device 1 38.95' 36.0" W x 9.0" H Vert. Secondary    C= 0.600   
#5 Device 1 39.70' 48.0" x 48.0" Horiz. Emergency (Top of Box)    C= 0.600   

Limited to weir flow at low heads   
#6 Primary 40.25' Emergency Spillway, C= 2.60   

Offset (feet)  0.00  2.25  12.25  14.50   
Height (feet)  0.75  0.00  0.00  0.75   

Primary OutFlow  Max=9.32 cfs @ 12.25 hrs  HW=39.64'   (Free Discharge)
1=24" Barrel  (Passes 9.32 cfs of 16.30 cfs potential flow)

2=Low Flow  (Orifice Controls 0.16 cfs @ 7.23 fps)
3=Primary  (Orifice Controls 3.70 cfs @ 4.93 fps)
4=Secondary  (Orifice Controls 5.47 cfs @ 2.66 fps)
5=Emergency (Top of Box)  ( Controls 0.00 cfs)

6=Emergency Spillway  ( Controls 0.00 cfs)
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Pond 3P: Wet Pond
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Inflow Area=121,968 sf
Inflow=22.19 cfs @ 12.07 hrs
Primary=9.32 cfs @ 12.25 hrs

Peak Elev=39.64'
Storage=30,906 cf
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Summary for Subcatchment 1S: Pre (Undeveloped)

Runoff = 11.80 cfs @ 12.10 hrs,  Volume= 37,910 cf,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Yr (Type III) Rainfall=9.00"

Area (ac) CN Description
* 1.152 39 Woods, Good, HSG A
* 1.151 77 Woods, Good, HSG D
* 0.406 55 Woods, Good, HSG B

2.709 58 Weighted Average
2.709 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 200 0.0100 0.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

Subcatchment 1S: Pre (Undeveloped)

Runoff

Hydrograph
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Runoff=11.80 cfs @ 12.10 hrs
Type III 24-hr

50-Yr (Type III) Rainfall=9.00"
Runoff Area=2.709 ac

Runoff Volume=37,910 cf
Runoff Depth=3.86"

Flow Length=200'
Slope=0.0100 '/'

Tc=6.7 min
CN=58
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Summary for Subcatchment 2S: Post

Runoff = 24.96 cfs @ 12.07 hrs,  Volume= 81,663 cf,  Depth= 8.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Yr (Type III) Rainfall=9.00"

Area (ac) CN Description
* 2.094 98 Impervious
* 0.268 98 Water Surface, 0% imp

0.185 39 >75% Grass cover, Good, HSG A
0.186 80 >75% Grass cover, Good, HSG D
0.067 61 >75% Grass cover, Good, HSG B
2.800 92 Weighted Average
0.706 25.21% Pervious Area
2.094 74.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: Post

Runoff

Hydrograph

Time  (hours)
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Runoff=24.96 cfs @ 12.07 hrs
Type III 24-hr

50-Yr (Type III) Rainfall=9.00"
Runoff Area=2.800 ac

Runoff Volume=81,663 cf
Runoff Depth=8.03"

Tc=5.0 min
CN=92
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Summary for Pond 3P: Wet Pond

Inflow Area = 121,968 sf, 74.79% Impervious,  Inflow Depth = 8.03"    for  50-Yr (Type III) event
Inflow = 24.96 cfs @ 12.07 hrs,  Volume= 81,663 cf
Outflow = 12.11 cfs @ 12.20 hrs,  Volume= 80,134 cf,  Atten= 51%,  Lag= 8.0 min
Primary = 12.11 cfs @ 12.20 hrs,  Volume= 80,134 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 39.77' @ 12.20 hrs   Surf.Area= 15,005 sf   Storage= 32,939 cf

Plug-Flow detention time= 337.0 min calculated for 80,122 cf (98% of inflow)
Center-of-Mass det. time= 325.5 min ( 1,090.6 - 765.1 )

Volume Invert Avail.Storage Storage Description
#1 37.30' 52,433 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
37.30 11,675 0 0
38.00 12,600 8,496 8,496
38.20 12,871 2,547 11,043
39.00 13,940 10,724 21,768
40.00 15,320 14,630 36,398
41.00 16,750 16,035 52,433

Device Routing     Invert Outlet Devices
#1 Primary 37.30' 24.0"  Round 24" Barrel   

L= 14.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 37.30' / 37.10'   S= 0.0143 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 37.30' 2.0" Vert. Low Flow    C= 0.600   
#3 Device 1 38.20' 12.0" W x 9.0" H Vert. Primary    C= 0.600   
#4 Device 1 38.95' 36.0" W x 9.0" H Vert. Secondary    C= 0.600   
#5 Device 1 39.70' 48.0" x 48.0" Horiz. Emergency (Top of Box)    C= 0.600   

Limited to weir flow at low heads   
#6 Primary 40.25' Emergency Spillway, C= 2.60   

Offset (feet)  0.00  2.25  12.25  14.50   
Height (feet)  0.75  0.00  0.00  0.75   

Primary OutFlow  Max=12.09 cfs @ 12.20 hrs  HW=39.77'   (Free Discharge)
1=24" Barrel  (Passes 12.09 cfs of 17.32 cfs potential flow)

2=Low Flow  (Orifice Controls 0.16 cfs @ 7.44 fps)
3=Primary  (Orifice Controls 3.93 cfs @ 5.25 fps)
4=Secondary  (Orifice Controls 6.99 cfs @ 3.11 fps)
5=Emergency (Top of Box)  (Weir Controls 1.01 cfs @ 0.88 fps)

6=Emergency Spillway  ( Controls 0.00 cfs)
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Pond 3P: Wet Pond
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Inflow Area=121,968 sf
Inflow=24.96 cfs @ 12.07 hrs

Primary=12.11 cfs @ 12.20 hrs
Peak Elev=39.77'

Storage=32,939 cf
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Summary for Subcatchment 1S: Pre (Undeveloped)

Runoff = 14.27 cfs @ 12.10 hrs,  Volume= 45,536 cf,  Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Yr (Type III) Rainfall=10.00"

Area (ac) CN Description
* 1.152 39 Woods, Good, HSG A
* 1.151 77 Woods, Good, HSG D
* 0.406 55 Woods, Good, HSG B

2.709 58 Weighted Average
2.709 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.7 200 0.0100 0.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

Subcatchment 1S: Pre (Undeveloped)

Runoff

Hydrograph

Time  (hours)
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Runoff=14.27 cfs @ 12.10 hrs
Type III 24-hr

100-Yr (Type III) Rainfall=10.00"
Runoff Area=2.709 ac

Runoff Volume=45,536 cf
Runoff Depth=4.63"

Flow Length=200'
Slope=0.0100 '/'

Tc=6.7 min
CN=58
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Summary for Subcatchment 2S: Post

Runoff = 27.87 cfs @ 12.07 hrs,  Volume= 91,753 cf,  Depth= 9.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Yr (Type III) Rainfall=10.00"

Area (ac) CN Description
* 2.094 98 Impervious
* 0.268 98 Water Surface, 0% imp

0.185 39 >75% Grass cover, Good, HSG A
0.186 80 >75% Grass cover, Good, HSG D
0.067 61 >75% Grass cover, Good, HSG B
2.800 92 Weighted Average
0.706 25.21% Pervious Area
2.094 74.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: Post
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Runoff=27.87 cfs @ 12.07 hrs
Type III 24-hr

100-Yr (Type III) Rainfall=10.00"
Runoff Area=2.800 ac

Runoff Volume=91,753 cf
Runoff Depth=9.03"

Tc=5.0 min
CN=92
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Summary for Pond 3P: Wet Pond

Inflow Area = 121,968 sf, 74.79% Impervious,  Inflow Depth = 9.03"    for  100-Yr (Type III) event
Inflow = 27.87 cfs @ 12.07 hrs,  Volume= 91,753 cf
Outflow = 15.99 cfs @ 12.17 hrs,  Volume= 90,209 cf,  Atten= 43%,  Lag= 6.1 min
Primary = 15.99 cfs @ 12.17 hrs,  Volume= 90,209 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 39.88' @ 12.17 hrs   Surf.Area= 15,148 sf   Storage= 34,498 cf

Plug-Flow detention time= 308.3 min calculated for 90,209 cf (98% of inflow)
Center-of-Mass det. time= 297.5 min ( 1,060.0 - 762.5 )

Volume Invert Avail.Storage Storage Description
#1 37.30' 52,433 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
37.30 11,675 0 0
38.00 12,600 8,496 8,496
38.20 12,871 2,547 11,043
39.00 13,940 10,724 21,768
40.00 15,320 14,630 36,398
41.00 16,750 16,035 52,433

Device Routing     Invert Outlet Devices
#1 Primary 37.30' 24.0"  Round 24" Barrel   

L= 14.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 37.30' / 37.10'   S= 0.0143 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 37.30' 2.0" Vert. Low Flow    C= 0.600   
#3 Device 1 38.20' 12.0" W x 9.0" H Vert. Primary    C= 0.600   
#4 Device 1 38.95' 36.0" W x 9.0" H Vert. Secondary    C= 0.600   
#5 Device 1 39.70' 48.0" x 48.0" Horiz. Emergency (Top of Box)    C= 0.600   

Limited to weir flow at low heads   
#6 Primary 40.25' Emergency Spillway, C= 2.60   

Offset (feet)  0.00  2.25  12.25  14.50   
Height (feet)  0.75  0.00  0.00  0.75   

Primary OutFlow  Max=15.97 cfs @ 12.17 hrs  HW=39.88'   (Free Discharge)
1=24" Barrel  (Passes 15.97 cfs of 17.96 cfs potential flow)

2=Low Flow  (Orifice Controls 0.17 cfs @ 7.60 fps)
3=Primary  (Orifice Controls 4.10 cfs @ 5.47 fps)
4=Secondary  (Orifice Controls 7.86 cfs @ 3.49 fps)
5=Emergency (Top of Box)  (Weir Controls 3.84 cfs @ 1.37 fps)

6=Emergency Spillway  ( Controls 0.00 cfs)
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Pond 3P: Wet Pond
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Inflow Area=121,968 sf
Inflow=27.87 cfs @ 12.07 hrs

Primary=15.99 cfs @ 12.17 hrs
Peak Elev=39.88'

Storage=34,498 cf
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Summary for Pond 3P: Wet Pond

Inflow Area = 121,968 sf, 74.79% Impervious,  Inflow Depth = 9.03"    for  100-Yr (Type III) event
Inflow = 27.87 cfs @ 12.07 hrs,  Volume= 91,753 cf
Outflow = 14.20 cfs @ 12.19 hrs,  Volume= 55,355 cf,  Atten= 49%,  Lag= 7.3 min
Primary = 14.20 cfs @ 12.19 hrs,  Volume= 55,355 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 40.50' @ 12.19 hrs   Surf.Area= 16,037 sf   Storage= 44,261 cf

Plug-Flow detention time= 205.2 min calculated for 55,347 cf (60% of inflow)
Center-of-Mass det. time= 99.4 min ( 861.9 - 762.5 )

Volume Invert Avail.Storage Storage Description
#1 37.30' 52,433 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
37.30 11,675 0 0
38.00 12,600 8,496 8,496
38.20 12,871 2,547 11,043
39.00 13,940 10,724 21,768
40.00 15,320 14,630 36,398
41.00 16,750 16,035 52,433

Device Routing     Invert Outlet Devices
#1 Primary 37.30' 24.0"  Round 24" Barrel   

L= 14.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 37.30' / 37.10'   S= 0.0143 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Device 1 37.30' 2.0" Vert. Low Flow    C= 0.600   
#3 Device 1 38.20' 12.0" W x 9.0" H Vert. Primary    C= 0.600   
#4 Device 1 38.95' 36.0" W x 9.0" H Vert. Secondary    C= 0.600   
#5 Device 1 39.70' 48.0" x 48.0" Horiz. Emergency (Top of Box)    C= 0.600   

Limited to weir flow at low heads   
#6 Primary 40.25' Emergency Spillway, C= 2.60   

Offset (feet)  0.00  2.25  12.25  14.50   
Height (feet)  0.75  0.00  0.00  0.75   

Primary OutFlow  Max=14.19 cfs @ 12.19 hrs  HW=40.50'  TW=40.00'   (Fixed TW Elev= 40.00')
1=24" Barrel  (Inlet Controls 10.71 cfs @ 3.41 fps)

2=Low Flow  (Passes < 0.07 cfs potential flow)
3=Primary  (Passes < 2.56 cfs potential flow)
4=Secondary  (Passes < 7.67 cfs potential flow)
5=Emergency (Top of Box)  (Passes < 33.96 cfs potential flow)

6=Emergency Spillway  (Weir Controls 3.47 cfs @ 1.20 fps)
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Summary for Subcatchment 2S: Post

Runoff = 24.96 cfs @ 12.07 hrs,  Volume= 81,663 cf,  Depth= 8.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-Yr (Type III) Rainfall=9.00"

Area (ac) CN Description
* 2.094 98 Impervious
* 0.268 98 Water Surface, 0% imp

0.185 39 >75% Grass cover, Good, HSG A
0.186 80 >75% Grass cover, Good, HSG D
0.067 61 >75% Grass cover, Good, HSG B
2.800 92 Weighted Average
0.706 25.21% Pervious Area
2.094 74.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: Post
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Runoff=24.96 cfs @ 12.07 hrs
Type III 24-hr

50-Yr (Type III) Rainfall=9.00"
Runoff Area=2.800 ac

Runoff Volume=81,663 cf
Runoff Depth=8.03"

Tc=5.0 min
CN=92
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Summary for Pond 3P: Wet Pond

Inflow Area = 121,968 sf, 74.79% Impervious,  Inflow Depth = 8.03"    for  50-Yr (Type III) event
Inflow = 24.96 cfs @ 12.07 hrs,  Volume= 81,663 cf
Outflow = 7.14 cfs @ 12.39 hrs,  Volume= 41,405 cf,  Atten= 71%,  Lag= 19.0 min
Primary = 7.14 cfs @ 12.39 hrs,  Volume= 41,405 cf

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 40.65' @ 12.39 hrs   Surf.Area= 16,243 sf   Storage= 46,598 cf

Plug-Flow detention time= 264.6 min calculated for 41,405 cf (51% of inflow)
Center-of-Mass det. time= 145.3 min ( 910.4 - 765.1 )

Volume Invert Avail.Storage Storage Description
#1 37.30' 52,416 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
37.30 11,675 0 0
38.00 12,597 8,495 8,495
39.00 13,933 13,265 21,760
40.00 15,315 14,624 36,384
41.00 16,749 16,032 52,416

Device Routing     Invert Outlet Devices
#1 Primary 40.25' Emergency Spillway, C= 2.60   

Offset (feet)  0.00  2.25  12.25  14.50   
Height (feet)  0.75  0.00  0.00  0.75   

Primary OutFlow  Max=7.13 cfs @ 12.39 hrs  HW=40.65'  TW=40.00'   (Fixed TW Elev= 40.00')
1=Emergency Spillway  (Weir Controls 7.13 cfs @ 1.45 fps)
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Pond 3P: Wet Pond
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Inflow Area=121,968 sf
Inflow=24.96 cfs @ 12.07 hrs
Primary=7.14 cfs @ 12.39 hrs

Peak Elev=40.65'
Storage=46,598 cf



UPSTREAM 
STRUCTURE

DOWNSTREAM 
STRUCTURE

SUB DA 
(AC)

TOTAL 
AREA (AC)

INLET TIME 
(MIN)

Tc INTENSITY
RUNOFF 
COEF.

COMPOUND 
RUNOFF COEF.

SUB RUNOFF 
(CFS)

DISCHARGE 
(CFS)

SLOPE (%)
DIAMETER 

(IN)
FULL VEL. 
(FPS)

AVG. VEL. 
(FPS)

LENGTH 
(FT)

SEGMENT 
TIME (MIN)

UPSTREAM 
INVERT

DOWNSTREAM 
INVERT

UPSTREAM 
RIM/GRATE

DOWNSTREAM 
RIM/GRATE

UPSTREAM 
HGL

DOWNSTREAM 
HGL

MH‐101 FES‐100 0.00 1.84 6.00 10.82 6.21 0.50 0.92 0.00 10.50 1.00 30 8.38 2.14 65 0.50 33.65 33.00 40.55 ‐ 38.24 38.20
CB‐102 MH‐101 0.09 0.51 6.00 7.13 6.82 0.90 0.92 0.57 3.18 1.00 15 5.72 2.59 40 0.26 35.20 34.80 40.25 40.55 38.45 38.36
DI‐103 MH‐101 0.13 1.34 6.00 9.72 6.38 0.80 0.92 0.73 7.81 0.65 30 6.75 1.59 106 1.11 34.66 33.97 40.34 40.55 38.38 38.34
103.1 DI‐103 0.00 1.20 0.00 9.58 6.40 0.00 0.93 0.00 7.17 0.64 24 6.28 2.28 19 0.14 34.78 34.66 ‐ 40.34 38.47 38.45
103.2 103.1 0.00 1.18 0.00 9.40 6.43 0.00 0.93 0.00 7.06 0.64 24 6.28 2.25 24 0.18 34.93 34.78 ‐ ‐ 38.51 38.49
103.3 103.2 0.00 1.15 0.00 9.23 6.46 0.00 0.93 0.00 6.90 0.64 24 6.28 2.20 24 0.18 35.09 34.93 ‐ ‐ 38.55 38.53
DI‐104 103.3 0.10 1.12 6.00 9.15 6.47 0.90 0.93 0.61 6.75 0.64 24 6.28 2.15 10 0.08 35.15 35.09 40.34 ‐ 38.58 38.57
104.1 DI‐104 0.00 1.00 0.00 8.85 6.52 0.00 0.93 0.00 6.06 0.66 24 6.34 1.93 34 0.30 35.38 35.15 ‐ 40.34 38.70 38.68
104.2 104.1 0.00 0.96 0.00 8.59 6.56 0.00 0.93 0.00 5.86 0.66 24 6.34 1.86 30 0.27 35.57 35.38 ‐ ‐ 38.73 38.72
DI‐105 104.2 0.19 0.94 6.00 8.46 6.58 0.90 0.93 1.19 5.74 0.66 24 6.34 1.83 13 0.12 35.66 35.57 40.54 ‐ 38.76 38.75
105.1 DI‐105 0.00 0.75 0.00 8.42 6.59 0.00 0.94 0.00 4.63 0.65 18 5.21 2.62 7 0.05 35.71 35.66 ‐ 40.54 38.86 38.85
DI‐106 105.1 0.23 0.71 6.00 7.63 6.73 0.95 0.94 1.52 4.49 0.65 18 5.21 2.54 121 0.79 36.49 35.71 40.25 ‐ 39.09 38.90
CB‐107 DI‐106 0.20 0.20 6.00 6.00 7.03 0.90 0.90 1.29 1.29 0.65 15 4.61 1.05 103 1.63 37.20 36.53 40.65 40.25 39.21 39.18
EX DI DI‐106 0.28 0.28 6.00 6.00 7.03 0.95 0.95 1.87 1.87 0.65 12 3.67 2.38 79 0.55 37.00 36.49 39.79 40.25 39.42 39.21
102.1 CB‐102 0.00 0.42 0.00 7.05 6.83 0.00 0.92 0.00 2.63 1.00 12 4.93 3.35 17 0.09 35.62 35.45 ‐ 40.25 38.69 38.61
102.2 102.1 0.00 0.40 0.00 6.89 6.86 0.00 0.92 0.00 2.51 1.00 12 4.93 3.19 31 0.16 35.93 35.62 ‐ ‐ 38.87 38.75
102.3 102.2 0.00 0.36 0.00 6.70 6.90 0.00 0.91 0.00 2.26 1.00 12 4.93 2.87 31 0.18 36.24 35.93 ‐ ‐ 39.03 38.92
102.4 102.3 0.00 0.32 0.00 6.50 6.94 0.00 0.91 0.00 2.00 1.00 12 4.93 2.55 31 0.21 36.55 36.24 ‐ ‐ 39.15 39.07
102.5 102.4 0.00 0.28 0.00 6.28 6.98 0.00 0.90 0.00 1.75 1.00 12 4.93 2.23 30 0.22 36.85 36.55 ‐ ‐ 39.24 39.18
CB‐108 102.5 0.26 0.26 6.00 6.00 7.03 0.90 0.90 1.63 1.63 1.00 12 4.93 2.07 15 0.12 37.00 36.85 40.11 ‐ 39.29 39.26
RD‐1 103.1 0.02 0.02 6.00 6.00 7.03 0.95 0.95 0.15 0.15 2.02 6 4.41 0.79 9 0.19 36.96 36.78 40.75 ‐ 38.50 38.49
RD‐2 103.2 0.03 0.03 6.00 6.00 7.03 0.95 0.95 0.21 0.21 2.05 6 4.45 1.08 9 0.14 37.11 36.93 40.75 ‐ 38.54 38.53
RD‐3 103.3 0.03 0.03 6.00 6.00 7.03 0.95 0.95 0.17 0.17 0.96 6 3.04 0.87 9 0.17 37.18 37.09 40.75 ‐ 38.58 38.57
RD‐4 DI‐104 0.03 0.03 6.00 6.00 7.03 0.95 0.95 0.19 0.19 2.00 6 4.39 0.97 16 0.27 37.47 37.15 40.90 40.34 38.68 38.66
RD‐5 104.1 0.04 0.04 6.00 6.00 7.03 0.95 0.95 0.26 0.26 1.97 6 4.36 1.35 16 0.19 37.69 37.38 40.90 ‐ 38.75 38.72
RD‐6 104.2 0.02 0.02 6.00 6.00 7.03 0.95 0.95 0.14 0.14 2.01 6 4.40 0.71 16 0.37 37.89 37.57 41.75 ‐ 38.76 38.75
RD‐7.1 105.1 0.00 0.04 6.00 6.93 6.85 0.50 0.95 0.00 0.24 3.73 6 6.00 1.24 37 0.49 37.08 35.71 ‐ ‐ 38.96 38.90
RD‐7.2 RD‐7.1 0.02 0.04 6.00 6.83 6.87 0.95 0.95 0.12 0.24 1.03 6 3.15 1.24 8 0.11 37.16 37.08 41.30 40.37 39.01 39.00
RD‐7.3 RD‐7.2 0.02 0.02 6.00 6.00 7.03 0.95 0.95 0.13 0.13 1.00 6 3.10 0.64 32 0.83 37.48 37.16 41.30 41.30 39.04 39.03
RD‐8 102.1 0.02 0.02 6.00 6.00 7.03 0.95 0.95 0.14 0.14 7.08 6 8.26 0.71 10 0.23 36.32 35.62 40.60 ‐ 38.75 38.75
RD‐9 102.2 0.04 0.04 6.00 6.00 7.03 0.95 0.95 0.27 0.27 6.84 6 8.12 1.36 10 0.13 36.63 35.93 40.60 ‐ 38.94 38.92
RD‐10 102.3 0.04 0.04 6.00 6.00 7.03 0.95 0.95 0.27 0.27 6.61 6 7.98 1.38 11 0.13 36.96 36.24 40.80 ‐ 39.09 39.07
RD‐11 102.4 0.04 0.04 6.00 6.00 7.03 0.95 0.95 0.26 0.26 6.40 6 7.85 1.35 11 0.14 37.28 36.55 40.75 ‐ 39.20 39.18
RD‐12 102.5 0.02 0.02 6.00 6.00 7.03 0.95 0.95 0.14 0.14 6.22 6 7.74 0.71 12 0.28 37.59 36.85 40.70 ‐ 39.27 39.26

UPSTREAM 
STRUCTURE

DOWNSTREAM 
STRUCTURE

SUB DA 
(AC)

TOTAL 
AREA (AC)

INLET TIME 
(MIN)

Tc INTENSITY
RUNOFF 
COEF.

COMPOUND 
RUNOFF COEF.

SUB RUNOFF 
(CFS)

DISCHARGE 
(CFS)

SLOPE (%)
DIAMETER 

(IN)
FULL VEL. 
(FPS)

AVG. VEL. 
(FPS)

LENGTH 
(FT)

SEGMENT 
TIME (MIN)

UPSTREAM 
INVERT

DOWNSTREAM 
INVERT

UPSTREAM 
RIM/GRATE

DOWNSTREAM 
RIM/GRATE

UPSTREAM 
HGL

DOWNSTREAM 
HGL

MH‐201 MH‐200 0.00 1.11 5.00 8.33 8.17 0.50 0.75 0.00 13.67 0.35 30 4.96 5.30 60 0.19 36.60 36.39 41.00 42.00 37.96 37.63
OS POND MH‐201 0.00 0.00 5.00 5.00 8.87 0.50 0.50 0.00 6.92 1.45 24 8.69 3.42 14 0.07 37.30 37.10 39.70 41.00 38.48 38.48
DI‐202 MH‐201 0.19 1.11 5.00 7.14 8.41 0.35 0.75 0.60 6.94 0.35 24 4.27 2.73 194 1.19 37.28 36.60 40.25 41.00 38.59 38.45
DI‐203 DI‐202 0.16 0.91 5.00 6.58 8.53 0.35 0.83 0.51 6.46 0.35 24 4.27 2.83 95 0.56 37.61 37.28 40.25 40.25 38.86 38.80
EX DI 2 DI‐203 0.17 0.75 5.00 6.13 8.62 0.90 0.94 1.40 6.04 0.61 18 4.64 3.89 106 0.45 38.25 37.61 40.28 40.25 39.35 39.09
EX DI 3 EX DI 2 0.57 0.57 6.00 6.00 8.65 0.95 0.95 4.70 4.70 0.31 15 2.93 3.83 29 0.13 38.34 38.25 40.10 40.28 40.05 39.90

Carolina Collision
10‐Year Storm Calculations



UPSTREAM 
STRUCTURE

DOWNSTREAM 
STRUCTURE

SUB DA (AC)
TOTAL 

AREA (AC)
INLET TIME 

(MIN)
Tc INTENSITY

RUNOFF 
COEF.

COMPOUND 
RUNOFF COEF.

SUB RUNOFF 
(CFS)

DISCHARGE 
(CFS)

SLOPE (%)
DIAMETER 

(IN)
FULL VEL. 
(FPS)

AVG. VEL. 
(FPS)

LENGTH (FT)
SEGMENT 
TIME (MIN)

UPSTREAM 
INVERT

DOWNSTREAM 
INVERT

UPSTREAM 
RIM/GRATE

DOWNSTREAM 
RIM/GRATE

UPSTREAM 
HGL

DOWNSTREAM 
HGL

MH‐101 FES‐100 0.00 1.84 6.00 9.87 7.89 0.50 0.92 0.00 13.33 1.00 30 8.38 2.72 65 0.40 33.65 33.00 40.55 ‐ 38.27 38.20
CB‐102 MH‐101 0.09 0.51 6.00 6.92 8.45 0.90 0.92 0.70 3.94 1.00 15 5.72 3.21 40 0.21 35.20 34.80 40.25 40.55 38.59 38.46
DI‐103 MH‐101 0.13 1.34 6.00 8.99 8.05 0.80 0.92 0.90 9.85 0.65 30 6.75 2.01 106 0.88 34.66 33.97 40.34 40.55 38.48 38.42
103.1 DI‐103 0.00 1.20 0.00 8.88 8.07 0.00 0.93 0.00 9.04 0.64 24 6.28 2.88 19 0.11 34.78 34.66 ‐ 40.34 38.62 38.60
103.2 103.1 0.00 1.18 0.00 8.75 8.09 0.00 0.93 0.00 8.89 0.64 24 6.28 2.83 24 0.14 34.93 34.78 ‐ ‐ 38.69 38.66
103.3 103.2 0.00 1.15 0.00 8.60 8.12 0.00 0.93 0.00 8.67 0.64 24 6.28 2.76 24 0.14 35.09 34.93 ‐ ‐ 38.76 38.73
DI‐104 103.3 0.10 1.12 6.00 8.54 8.13 0.90 0.93 0.75 8.49 0.64 24 6.28 2.70 10 0.06 35.15 35.09 40.34 ‐ 38.81 38.80
104.1 DI‐104 0.00 1.00 0.00 8.31 8.18 0.00 0.93 0.00 7.60 0.66 24 6.34 2.42 34 0.24 35.38 35.15 ‐ 40.34 38.99 38.96
104.2 104.1 0.00 0.96 0.00 8.09 8.22 0.00 0.93 0.00 7.33 0.66 24 6.34 2.33 30 0.21 35.57 35.38 ‐ ‐ 39.05 39.02
DI‐105 104.2 0.19 0.94 6.00 7.99 8.24 0.90 0.93 1.47 7.19 0.66 24 6.34 2.29 13 0.10 35.66 35.57 40.54 ‐ 39.08 39.07
105.1 DI‐105 0.00 0.75 0.00 7.96 8.24 0.00 0.94 0.00 5.79 0.65 18 5.21 3.28 7 0.04 35.71 35.66 ‐ 40.54 39.24 39.23
DI‐106 105.1 0.23 0.71 6.00 7.32 8.37 0.95 0.94 1.87 5.58 0.65 18 5.21 3.16 121 0.64 36.49 35.71 40.25 ‐ 39.60 39.31
CB‐107 DI‐106 0.20 0.20 6.00 6.00 8.65 0.90 0.90 1.59 1.59 0.65 15 4.61 1.30 103 1.32 37.20 36.53 40.65 40.25 39.79 39.74
EX DI DI‐106 0.28 0.28 6.00 6.00 8.65 0.95 0.95 2.30 2.30 0.65 12 3.67 2.93 79 0.45 37.00 36.49 39.79 40.25 40.11 39.78
102.1 CB‐102 0.00 0.42 0.00 6.85 8.47 0.00 0.92 0.00 3.26 1.00 12 4.93 4.16 17 0.07 35.62 35.45 ‐ 40.25 38.97 38.85
102.2 102.1 0.00 0.40 0.00 6.72 8.50 0.00 0.92 0.00 3.10 1.00 12 4.93 3.95 31 0.13 35.93 35.62 ‐ ‐ 39.24 39.05
102.3 102.2 0.00 0.36 0.00 6.57 8.53 0.00 0.91 0.00 2.79 1.00 12 4.93 3.55 31 0.15 36.24 35.93 ‐ ‐ 39.48 39.31
102.4 102.3 0.00 0.32 0.00 6.41 8.56 0.00 0.91 0.00 2.47 1.00 12 4.93 3.15 31 0.17 36.55 36.24 ‐ ‐ 39.66 39.54
102.5 102.4 0.00 0.28 0.00 6.22 8.60 0.00 0.90 0.00 2.16 1.00 12 4.93 2.75 30 0.18 36.85 36.55 ‐ ‐ 39.80 39.71
CB‐108 102.5 0.26 0.26 6.00 6.00 8.65 0.90 0.90 2.00 2.00 1.00 12 4.93 2.55 15 0.10 37.00 36.85 40.11 ‐ 39.88 39.84
RD‐1 103.1 0.02 0.02 6.00 6.00 8.65 0.95 0.95 0.19 0.19 2.02 6 4.41 0.97 9 0.15 36.96 36.78 40.75 ‐ 38.67 38.66
RD‐2 103.2 0.03 0.03 6.00 6.00 8.65 0.95 0.95 0.26 0.26 2.05 6 4.45 1.33 9 0.11 37.11 36.93 40.75 ‐ 38.75 38.73
RD‐3 103.3 0.03 0.03 6.00 6.00 8.65 0.95 0.95 0.21 0.21 0.96 6 3.04 1.06 9 0.14 37.18 37.09 40.75 ‐ 38.81 38.80
RD‐4 DI‐104 0.03 0.03 6.00 6.00 8.65 0.95 0.95 0.24 0.24 2.00 6 4.39 1.20 16 0.22 37.47 37.15 40.90 40.34 38.96 38.93
RD‐5 104.1 0.04 0.04 6.00 6.00 8.65 0.95 0.95 0.33 0.33 1.97 6 4.36 1.66 16 0.16 37.69 37.38 40.90 ‐ 39.06 39.02
RD‐6 104.2 0.02 0.02 6.00 6.00 8.65 0.95 0.95 0.17 0.17 2.01 6 4.40 0.88 16 0.30 37.89 37.57 41.75 ‐ 39.08 39.07
RD‐7.1 105.1 0.00 0.04 6.00 6.76 8.49 0.50 0.95 0.00 0.30 3.73 6 6.00 1.54 37 0.40 37.08 35.71 ‐ ‐ 39.40 39.31
RD‐7.2 RD‐7.1 0.02 0.04 6.00 6.67 8.51 0.95 0.95 0.15 0.30 1.03 6 3.15 1.54 8 0.09 37.16 37.08 41.30 40.37 39.48 39.46
RD‐7.3 RD‐7.2 0.02 0.02 6.00 6.00 8.65 0.95 0.95 0.15 0.15 1.00 6 3.10 0.78 32 0.67 37.48 37.16 41.30 41.30 39.52 39.50
RD‐8 102.1 0.02 0.02 6.00 6.00 8.65 0.95 0.95 0.17 0.17 7.08 6 8.26 0.88 10 0.19 36.32 35.62 40.60 ‐ 39.05 39.05
RD‐9 102.2 0.04 0.04 6.00 6.00 8.65 0.95 0.95 0.33 0.33 6.84 6 8.12 1.68 10 0.10 36.63 35.93 40.60 ‐ 39.35 39.31
RD‐10 102.3 0.04 0.04 6.00 6.00 8.65 0.95 0.95 0.33 0.33 6.61 6 7.98 1.70 11 0.11 36.96 36.24 40.80 ‐ 39.57 39.54
RD‐11 102.4 0.04 0.04 6.00 6.00 8.65 0.95 0.95 0.33 0.33 6.40 6 7.85 1.66 11 0.11 37.28 36.55 40.75 ‐ 39.74 39.71
RD‐12 102.5 0.02 0.02 6.00 6.00 8.65 0.95 0.95 0.17 0.17 6.22 6 7.74 0.88 12 0.22 37.59 36.85 40.70 ‐ 39.85 39.84

UPSTREAM 
STRUCTURE

DOWNSTREAM 
STRUCTURE

SUB DA (AC)
TOTAL 

AREA (AC)
INLET TIME 

(MIN)
Tc INTENSITY

RUNOFF 
COEF.

COMPOUND 
RUNOFF COEF.

SUB RUNOFF 
(CFS)

DISCHARGE 
(CFS)

SLOPE (%)
DIAMETER 

(IN)
FULL VEL. 
(FPS)

AVG. VEL. 
(FPS)

LENGTH (FT)
SEGMENT 
TIME (MIN)

UPSTREAM 
INVERT

DOWNSTREAM 
INVERT

UPSTREAM 
RIM/GRATE

DOWNSTREAM 
RIM/GRATE

UPSTREAM 
HGL

DOWNSTREAM 
HGL

MH‐201 MH‐200 0.00 1.11 5.00 8.88 8.07 0.50 0.75 0.00 18.73 0.35 30 4.96 5.86 60 0.17 36.60 36.39 41.00 42.00 38.25 37.86
OS POND MH‐201 0.00 0.00 5.00 5.00 8.87 0.50 0.50 0.00 12.07 1.45 24 8.69 3.87 14 0.06 37.30 37.10 39.70 41.00 39.21 39.18
DI‐202 MH‐201 0.19 1.11 5.00 7.40 8.36 0.35 0.75 0.60 6.90 0.35 24 4.27 2.20 194 1.47 37.28 36.60 40.25 41.00 39.30 39.12
DI‐203 DI‐202 0.16 0.91 5.00 6.64 8.51 0.35 0.83 0.51 6.45 0.35 24 4.27 2.09 95 0.76 37.61 37.28 40.25 40.25 39.47 39.40
EX DI 2 DI‐203 0.17 0.75 5.00 6.13 8.62 0.90 0.94 1.40 6.04 0.61 18 4.64 3.42 106 0.52 38.25 37.61 40.28 40.25 39.96 39.61
EX DI 3 EX DI 2 0.57 0.57 6.00 6.00 8.65 0.95 0.95 4.70 4.70 0.31 15 2.93 3.83 29 0.13 38.34 38.25 40.10 40.28 40.37 40.22

Carolina Collision
50‐Year Storm Calculations










