
T3 Zone Phase 6 N Ph 7 Ph 8

Cumulative 

(LF) Cumulative (%)

50,500 LF 5,000 LF 2,355 LF 1,110 LF 8,465 LF 17%

T4a Zone Phase 6 N Ph 7 Ph 8

Cumulative 

(LF) Cumulative (%)

30,000 LF 600 LF 3,440 LF 4,150 LF 8,190 LF 27%

T4b Zone Phase 6 N Ph 7 Ph 8

Cumulative 

(LF) Cumulative (%)

5,500 LF 00 LF 780 LF 64 LF 844 LF 15%

BRIAR CHAPEL ‐ TRANSECT ZONE
Frontage by Zone/Area

Date Submitted July 11, 2013
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PROJECT DESCRIPITON 
 
The purpose of the project is to construct water, sewer and roadway infrastructure to support 
110 residential lots within the Briar Chapel development.  This will be the second of several 
phases of construction in this proximity. 
 
Based on the conditions of the approved 401 Water Quality Certification, NCDENR-DWQ will 
require runoff from the roads to be captured and treated for 85% TSS removal before being 
discharged into existing stream buffers.  To meet this requirement, the runoff from the northern 
portion of this phase of construction will be directed to Wet Detention Pond #12 as approved 
under the Great Ridge Parkway Extension project (DWQ Project # 05-0732v25).  The runoff from 
the southern portion of this phase will be directed to a new BMP, Wet Detention Pond #13.  
Calculations for this new facility are included in this package. 
 
Upon completion of the project’s construction, the proposed public roads will be turned over to 
and maintained by NCDOT.  
 
SITE DESCRIPTION 
 
The project area is approximately 24.7 acres of disturbed area located within the BC South 
development area, adjacent to Great Ridge Parkway and near the Margaret B Pollard Middle 
School.  
 
This portion of the development generally takes place on the north side of a ridge that bisects 
the site from north to south. The slopes in the site range from 5-20% in localized areas.   
 
SOILS 
 
According to the Chatham County Generalized Soil Survey, the soils located on the site are 
classified as Wedowee sandy loam, 2% to 15% slopes (WeB, WeC, WeD) and Vance sandy loam, 
2% to 6% slopes (VaB).   
 
The following soil descriptions are associated with the soils found on the site: 
 

We(X) – Wedowee sandy loam soils are often found in piedmont uplands, along ridges 
and side slopes.  Permeability is moderate and the soils are well drained. Soils have a low 
shrink/swell potential.  The seasonal high water is generally more than 6.0 feet below the 
surface. 
 
Va (X) - Vance sandy loam soils are often found in piedmont uplands along ridges, and 
side slopes.  Permeability is slow and the soils are well drained.  The seasonal high water is 
generally more than 6 feet below the surface. 

 
WET DETENTION DESIGN 
 
The wet detention pond on this site has been designed to remove 90% of the total suspended 
solids entering from the surrounding impervious drainage areas before discharging into the 
adjacent stream.  The calculations provided with this package include all projected future 
drainage areas that might be captured by the pond.  Treated runoff will be dissipated by a 
riprap outlet protection device before entering any stream buffers. 
 



Design parameters were taken from the BMP manual and from DWQ’s design supplement forms. 
 
 
MAINTENANCE CONSIDERATIONS 
 
The property owner shall be responsible for periodic inspection and maintenance of all 
temporary erosion control measures devices.  Any measure that fails to function as intended 
shall be repaired immediately. 
 



POINT PRECIPITATION
FREQUENCY ESTIMATES

FROM NOAA ATLAS 14
CHAPEL HILL 2 W, NORTH CAROLINA (31-1677) 35.9086 N 79.0794 W 462 feet

from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 2, Version 3
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland, 2004
Extracted: Wed Jan 20 2010

Confidence Limits Location Maps GIS data Docs

Precipitation Intensity Estimates (in/hr)
ARI*

(years) 5 min 10
min

15
min

30
min

60
min

120
min 3 hr 6 hr 12 hr 24 hr 48 hr 4 day 7 day 10

day
20
day

30
day

45
day

60
day

1 4.93 3.94 3.28 2.25 1.40 0.84 0.60 0.36 0.21 0.12 0.07 0.04 0.03 0.02 0.01 0.01 0.01 0.01
2 5.81 4.64 3.89 2.69 1.69 1.01 0.72 0.43 0.25 0.15 0.09 0.05 0.03 0.03 0.02 0.01 0.01 0.01
5 6.70 5.36 4.52 3.21 2.06 1.25 0.89 0.53 0.32 0.19 0.11 0.06 0.04 0.03 0.02 0.02 0.01 0.01

10 7.38 5.90 4.98 3.61 2.35 1.43 1.03 0.62 0.37 0.22 0.12 0.07 0.04 0.03 0.02 0.02 0.01 0.01
25 8.11 6.46 5.46 4.04 2.69 1.66 1.20 0.73 0.44 0.25 0.15 0.08 0.05 0.04 0.03 0.02 0.02 0.01
50 8.62 6.86 5.79 4.36 2.95 1.85 1.34 0.82 0.50 0.29 0.16 0.09 0.06 0.04 0.03 0.02 0.02 0.02
100 9.07 7.21 6.07 4.65 3.20 2.02 1.48 0.91 0.56 0.32 0.18 0.10 0.06 0.05 0.03 0.02 0.02 0.02
200 9.44 7.49 6.30 4.90 3.44 2.20 1.63 1.01 0.62 0.35 0.20 0.11 0.07 0.05 0.03 0.03 0.02 0.02
500 9.85 7.79 6.54 5.21 3.73 2.43 1.82 1.14 0.71 0.40 0.22 0.12 0.08 0.06 0.04 0.03 0.02 0.02

1000 10.19 8.02 6.71 5.43 3.96 2.62 1.98 1.24 0.78 0.43 0.24 0.13 0.08 0.06 0.04 0.03 0.02 0.02

* These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting forces estimates near zero to appear as zero.

* Upper bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

ARI**
(years)

5
min

10
min

15
min

30
min

60
min

120
min

3
hr

6
hr

12
hr

24
hr

48
hr

4
day

7
day

10
day

20
day

30
day

45
day

60
day

1 5.39 4.31 3.59 2.46 1.53 0.92 0.65 0.39 0.23 0.13 0.08 0.04 0.03 0.02 0.01 0.01 0.01 0.01
2 6.36 5.08 4.26 2.94 1.85 1.11 0.79 0.47 0.28 0.16 0.09 0.05 0.03 0.03 0.02 0.01 0.01 0.01
5 7.31 5.86 4.94 3.51 2.25 1.37 0.97 0.58 0.34 0.20 0.12 0.06 0.04 0.03 0.02 0.02 0.01 0.01

10 8.06 6.44 5.43 3.94 2.56 1.57 1.12 0.68 0.40 0.23 0.13 0.07 0.05 0.04 0.02 0.02 0.02 0.01
25 8.83 7.04 5.95 4.41 2.93 1.82 1.31 0.79 0.48 0.27 0.16 0.09 0.05 0.04 0.03 0.02 0.02 0.01
50 9.38 7.48 6.31 4.75 3.22 2.02 1.47 0.89 0.54 0.31 0.17 0.10 0.06 0.05 0.03 0.02 0.02 0.02
100 9.89 7.85 6.62 5.07 3.49 2.22 1.62 0.99 0.60 0.34 0.19 0.11 0.07 0.05 0.03 0.02 0.02 0.02
200 10.32 8.18 6.88 5.35 3.75 2.41 1.78 1.09 0.67 0.38 0.21 0.12 0.07 0.06 0.04 0.03 0.02 0.02
500 10.78 8.52 7.15 5.69 4.08 2.66 1.99 1.23 0.76 0.43 0.24 0.13 0.08 0.06 0.04 0.03 0.02 0.02

1000 11.14 8.77 7.34 5.94 4.34 2.87 2.16 1.36 0.85 0.46 0.26 0.14 0.09 0.07 0.04 0.03 0.02 0.02
* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

* Lower bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

ARI**
(years)

5
min

10
min

15
min

30
min

60
min

120
min

3
hr

6
hr

12
hr

24
hr

48
hr

4
day

7
day

10
day

20
day

30
day

45
day

60
day

Precipitation Frequency Data Server http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=idf&units=us&s...

1 of 4 1/20/2010 8:55 AM

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=idf&units=us&s...


POINT PRECIPITATION
FREQUENCY ESTIMATES

FROM NOAA ATLAS 14
CHAPEL HILL 2 W, NORTH CAROLINA (31-1677) 35.9086 N 79.0794 W 462 feet

from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 2, Version 3
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland, 2004
Extracted: Tue Jan 19 2010

Confidence Limits Location Maps GIS data Docs

Precipitation Frequency Estimates (inches)
ARI*

(years)
5

min
10
min

15
min

30
min

60
min

120
min 3 hr 6 hr 12 hr 24 hr 48 hr 4 day 7 day 10

day
20

day
30
day

45
day

60
day

1 0.41 0.66 0.82 1.12 1.40 1.68 1.79 2.15 2.54 2.96 3.46 3.87 4.44 5.05 6.76 8.39 10.69 12.84
2 0.48 0.77 0.97 1.34 1.69 2.02 2.16 2.59 3.06 3.58 4.17 4.64 5.30 6.00 7.97 9.88 12.52 14.97
5 0.56 0.89 1.13 1.60 2.06 2.49 2.66 3.20 3.80 4.47 5.17 5.71 6.44 7.21 9.41 11.47 14.32 16.89

10 0.61 0.98 1.25 1.80 2.35 2.87 3.08 3.71 4.44 5.17 5.95 6.54 7.34 8.15 10.56 12.72 15.72 18.37
25 0.68 1.08 1.36 2.02 2.69 3.33 3.61 4.37 5.28 6.11 6.99 7.68 8.57 9.42 12.11 14.36 17.55 20.28
50 0.72 1.14 1.45 2.18 2.95 3.70 4.04 4.92 5.99 6.86 7.81 8.57 9.54 10.43 13.34 15.62 18.95 21.72
100 0.76 1.20 1.52 2.33 3.20 4.05 4.46 5.47 6.71 7.62 8.64 9.49 10.53 11.44 14.57 16.87 20.31 23.11
200 0.79 1.25 1.57 2.45 3.44 4.40 4.89 6.03 7.47 8.41 9.49 10.44 11.56 12.47 15.83 18.12 21.67 24.46
500 0.82 1.30 1.64 2.60 3.73 4.86 5.46 6.80 8.53 9.50 10.66 11.73 12.96 13.87 17.55 19.80 23.46 26.21

1000 0.85 1.34 1.68 2.72 3.96 5.23 5.93 7.44 9.43 10.35 11.58 12.76 14.06 14.97 18.89 21.09 24.83 27.53

* These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting forces estimates near zero to appear as zero.

* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

ARI**
(years)

5
min

10
min

15
min

30
min

60
min

120
min

3
hr

6
hr

12
hr

24
hr

48
hr

4
day

7
day

10
day

20
day

30
day

45
day

60
day

1 0.45 0.72 0.90 1.23 1.53 1.84 1.96 2.35 2.77 3.16 3.70 4.14 4.73 5.37 7.14 8.87 11.24 13.44
2 0.53 0.85 1.06 1.47 1.85 2.22 2.37 2.83 3.34 3.82 4.46 4.96 5.64 6.38 8.43 10.42 13.15 15.68
5 0.61 0.98 1.23 1.75 2.25 2.73 2.92 3.50 4.15 4.77 5.53 6.09 6.86 7.66 9.95 12.10 15.04 17.69

10 0.67 1.07 1.36 1.97 2.56 3.14 3.37 4.05 4.83 5.51 6.36 6.99 7.82 8.66 11.17 13.41 16.51 19.25
25 0.74 1.17 1.49 2.20 2.93 3.64 3.94 4.76 5.73 6.54 7.47 8.22 9.14 10.02 12.82 15.15 18.44 21.26
50 0.78 1.25 1.58 2.38 3.22 4.04 4.41 5.35 6.47 7.34 8.35 9.19 10.19 11.11 14.14 16.50 19.92 22.80
100 0.82 1.31 1.66 2.53 3.49 4.43 4.87 5.94 7.25 8.17 9.27 10.19 11.26 12.21 15.48 17.85 21.39 24.28
200 0.86 1.36 1.72 2.68 3.75 4.82 5.34 6.56 8.06 9.03 10.19 11.22 12.38 13.33 16.86 19.21 22.85 25.73
500 0.90 1.42 1.79 2.84 4.08 5.32 5.96 7.39 9.20 10.21 11.47 12.65 13.91 14.86 18.72 21.04 24.81 27.63

1000 0.93 1.46 1.83 2.97 4.34 5.74 6.50 8.11 10.19 11.15 12.49 13.79 15.14 16.07 20.20 22.46 26.31 29.07
* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval.
Please refer to NOAA Atlas 14 Document for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

* Lower bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

ARI**
(years)

5
min

10
min

15
min

30
min

60
min

120
min

3
hr

6
hr

12
hr

24
hr

48
hr

4
day

7
day

10
day

20
day

30
day

45
day

60
day

Precipitation Frequency Data Server http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&se...

1 of 4 1/19/2010 9:12 AM

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&se...
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WET DETENTION POND  
#13 DESIGN 



1S

Pre-Development

2S

Post-Development

3P

BMP #13

Routing Diagram for 2013.05.13.Pond #13-Revised
Prepared by Microsoft,  Printed 5/15/2013

HydroCAD® 10.00  s/n 04927  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Briar Chapel - Phase 8 - BMP #13
Type II 24-hr  1-year Rainfall=2.96"2013.05.13.Pond #13-Revised

  Printed  5/15/2013Prepared by Microsoft
Page 7HydroCAD® 10.00  s/n 04927  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre-Development

Runoff = 12.87 cfs @ 12.15 hrs,  Volume= 1.117 af,  Depth= 0.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-year Rainfall=2.96"

Area (sf) CN Description
843,368 70 Woods, Good, HSG C
843,368 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 Direct Entry, 

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

Time  (hours)
4039383736353433323130292827262524232221201918171615141312111098765

F
lo

w
  (

cf
s)
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0

Type II 24-hr
1-year Rainfall=2.96"

Runoff Area=843,368 sf
Runoff Volume=1.117 af

Runoff Depth=0.69"
Tc=20.0 min

CN=70

12.87 cfs



Briar Chapel - Phase 8 - BMP #13
Type II 24-hr  1-year Rainfall=2.96"2013.05.13.Pond #13-Revised

  Printed  5/15/2013Prepared by Microsoft
Page 9HydroCAD® 10.00  s/n 04927  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 3P: BMP #13

Inflow Area = 19.361 ac, 49.88% Impervious,  Inflow Depth = 1.63"    for  1-year event
Inflow = 47.65 cfs @ 12.02 hrs,  Volume= 2.627 af
Outflow = 12.27 cfs @ 12.23 hrs,  Volume= 1.992 af,  Atten= 74%,  Lag= 13.0 min
Primary = 12.27 cfs @ 12.23 hrs,  Volume= 1.992 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 416.63' @ 12.23 hrs   Surf.Area= 27,057 sf   Storage= 53,091 cf

Plug-Flow detention time= 314.0 min calculated for 1.989 af (76% of inflow)
Center-of-Mass det. time= 223.1 min ( 1,049.7 - 826.6 )

Volume Invert Avail.Storage Storage Description
#1 414.50' 155,196 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

414.50 21,256 0 0
415.00 24,085 11,335 11,335
416.00 25,887 24,986 36,321
417.00 27,734 26,811 63,132
418.00 29,693 28,714 91,845
419.00 31,661 30,677 122,522
420.00 33,686 32,674 155,196

Device Routing     Invert Outlet Devices
#1 Primary 410.50' 24.0"  Round Culvert   

L= 48.1'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 410.50' / 410.00'   S= 0.0104 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 414.50' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 416.00' 36.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 416.33' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 418.35' 60.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=12.16 cfs @ 12.23 hrs  HW=416.63'   (Free Discharge)
1=Culvert  (Passes 12.16 cfs of 34.27 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.23 cfs @ 6.86 fps)
3=Orifice/Grate  (Orifice Controls 3.26 cfs @ 3.26 fps)
4=Orifice/Grate  (Weir Controls 8.66 cfs @ 1.80 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=414.50'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Briar Chapel - Phase 8 - BMP #13
Type II 24-hr  1-year Rainfall=2.96"2013.05.13.Pond #13-Revised

  Printed  5/15/2013Prepared by Microsoft
Page 10HydroCAD® 10.00  s/n 04927  © 2011 HydroCAD Software Solutions LLC

Pond 3P: BMP #13

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
4039383736353433323130292827262524232221201918171615141312111098765
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Inflow Area=19.361 ac
Peak Elev=416.63'
Storage=53,091 cf

47.65 cfs

12.27 cfs
12.27 cfs

0.00 cfs



Briar Chapel - Phase 8 - BMP #13
Type II 24-hr  10-year Rainfall=5.17"2013.05.13.Pond #13-Revised

  Printed  5/15/2013Prepared by Microsoft
Page 12HydroCAD® 10.00  s/n 04927  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre-Development

Runoff = 45.60 cfs @ 12.14 hrs,  Volume= 3.490 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-year Rainfall=5.17"

Area (sf) CN Description
843,368 70 Woods, Good, HSG C
843,368 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 Direct Entry, 

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

Time  (hours)
4039383736353433323130292827262524232221201918171615141312111098765
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Type II 24-hr
10-year Rainfall=5.17"

Runoff Area=843,368 sf
Runoff Volume=3.490 af

Runoff Depth=2.16"
Tc=20.0 min

CN=70

45.60 cfs



Briar Chapel - Phase 8 - BMP #13
Type II 24-hr  10-year Rainfall=5.17"2013.05.13.Pond #13-Revised

  Printed  5/15/2013Prepared by Microsoft
Page 14HydroCAD® 10.00  s/n 04927  © 2011 HydroCAD Software Solutions LLC

Summary for Pond 3P: BMP #13

Inflow Area = 19.361 ac, 49.88% Impervious,  Inflow Depth = 3.63"    for  10-year event
Inflow = 103.36 cfs @ 12.01 hrs,  Volume= 5.850 af
Outflow = 39.25 cfs @ 12.17 hrs,  Volume= 5.204 af,  Atten= 62%,  Lag= 9.5 min
Primary = 39.25 cfs @ 12.17 hrs,  Volume= 5.204 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 418.23' @ 12.17 hrs   Surf.Area= 30,152 sf   Storage= 98,832 cf

Plug-Flow detention time= 162.2 min calculated for 5.197 af (89% of inflow)
Center-of-Mass det. time= 108.9 min ( 912.6 - 803.8 )

Volume Invert Avail.Storage Storage Description
#1 414.50' 155,196 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

414.50 21,256 0 0
415.00 24,085 11,335 11,335
416.00 25,887 24,986 36,321
417.00 27,734 26,811 63,132
418.00 29,693 28,714 91,845
419.00 31,661 30,677 122,522
420.00 33,686 32,674 155,196

Device Routing     Invert Outlet Devices
#1 Primary 410.50' 24.0"  Round Culvert   

L= 48.1'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 410.50' / 410.00'   S= 0.0104 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 414.50' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 416.00' 36.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 416.33' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 418.35' 60.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=39.21 cfs @ 12.17 hrs  HW=418.22'   (Free Discharge)
1=Culvert  (Inlet Controls 39.21 cfs @ 12.48 fps)

2=Orifice/Grate  (Passes < 0.31 cfs potential flow)
3=Orifice/Grate  (Passes < 6.90 cfs potential flow)
4=Orifice/Grate  (Passes < 105.89 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=414.50'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: BMP #13
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Inflow Area=19.361 ac
Peak Elev=418.23'
Storage=98,832 cf
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Summary for Subcatchment 1S: Pre-Development

Runoff = 88.58 cfs @ 12.13 hrs,  Volume= 6.679 af,  Depth= 4.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-year Rainfall=7.62"

Area (sf) CN Description
843,368 70 Woods, Good, HSG C
843,368 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 Direct Entry, 

Subcatchment 1S: Pre-Development

Runoff
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Type II 24-hr
100-year Rainfall=7.62"
Runoff Area=843,368 sf

Runoff Volume=6.679 af
Runoff Depth=4.14"

Tc=20.0 min
CN=70

88.58 cfs
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Summary for Pond 3P: BMP #13

[82] Warning: Early inflow requires earlier time span

Inflow Area = 19.361 ac, 49.88% Impervious,  Inflow Depth > 5.95"    for  100-year event
Inflow = 165.52 cfs @ 12.01 hrs,  Volume= 9.605 af
Outflow = 132.44 cfs @ 12.08 hrs,  Volume= 8.953 af,  Atten= 20%,  Lag= 4.3 min
Primary = 41.52 cfs @ 12.08 hrs,  Volume= 7.652 af
Secondary = 90.92 cfs @ 12.08 hrs,  Volume= 1.301 af

Routing by Stor-Ind method, Time Span= 5.00-40.00 hrs, dt= 0.05 hrs
Peak Elev= 419.04' @ 12.08 hrs   Surf.Area= 31,732 sf   Storage= 123,634 cf

Plug-Flow detention time= 116.4 min calculated for 8.953 af (93% of inflow)
Center-of-Mass det. time= 78.6 min ( 869.3 - 790.7 )

Volume Invert Avail.Storage Storage Description
#1 414.50' 155,196 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

414.50 21,256 0 0
415.00 24,085 11,335 11,335
416.00 25,887 24,986 36,321
417.00 27,734 26,811 63,132
418.00 29,693 28,714 91,845
419.00 31,661 30,677 122,522
420.00 33,686 32,674 155,196

Device Routing     Invert Outlet Devices
#1 Primary 410.50' 24.0"  Round Culvert   

L= 48.1'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 410.50' / 410.00'   S= 0.0104 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 414.50' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 416.00' 36.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 416.33' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 418.35' 60.0' long  x 16.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=41.47 cfs @ 12.08 hrs  HW=419.02'   (Free Discharge)
1=Culvert  (Inlet Controls 41.47 cfs @ 13.20 fps)

2=Orifice/Grate  (Passes < 0.34 cfs potential flow)
3=Orifice/Grate  (Passes < 8.13 cfs potential flow)
4=Orifice/Grate  (Passes < 126.24 cfs potential flow)

Secondary OutFlow  Max=87.24 cfs @ 12.08 hrs  HW=419.02'   (Free Discharge)
5=Broad-Crested Rectangular Weir  (Weir Controls 87.24 cfs @ 2.19 fps)
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Pond 3P: BMP #13
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WATER QUALITY POND #13 CALCULATIONS

Project Name

Briar Chapel - BC South Pond #13

Project Number



Water Quality Pond Drainage Area Data

Project
Project No.

Date

Total site area 843,368 square feet = 19.36 acres

Existing Proposed Change Existing Proposed
Impervious areas [sf] [sf] [sf] [sf] [sf]
On-site buildings (BUA) 0 221,275 221,275 0 0
On-site streets 0 87,204 87,204 0 0
On-site alleys 0 19,513 19,513 0 0
On-site sidewalks 0 21,178 21,178 0 0
On-site future (open space) 0 10,202 10,202 0 0
Off-site streets 0 0 0 0 0
5% Contingency 0 17,969 17,969 0 0
Linear Park Impervious 0 43,317 43,317 0 0
Total Impervious 0 420,658 420,658 0 0

Existing Proposed Change Existing Proposed
Non-impervious areas [sf] [sf] [sf] [sf] [sf]
On-site grass/landscape 0 422,710 422,710 0 0
On-site woods 732,077 0 -732,077 0 0
Other undeveloped 0 0 0 0 0
Total off-site non-impervious 0 0 0 0 0
Total non-impervious 732,077 422,710 -309,367 0 0

Total Drainage Area 843,368 843,368 0 3,167,850 3,167,850
Percent Impervious 0.0 49.9 49.9 0.0 0.0

Notes:

Briar Chapel - BC South Pond #13
02735-0092

May 17, 2013

Other Drainage AreaDrainage area to pond

Other Drainage AreaDrainage area to pond

2013.05#13-Additional Area Added Don.xls 
Site Drainage Area Data Page 2 of 17 Printed 5/16/2013 7:12 AM



Water Quality Pond Surface Area Calculations

Project
Project No.

Date

843,368 square feet
420,658 square feet

4.0 feet

Chatham County
Piedmont

49.9 percent

If the site is in a coastal area, will a vegetative filter be used? n/a

Surface Area/Drainage Area Ratios:
For a site in the Piedmont (85%) 1.7 percent
For a site in the Piedmont (90%) 2.5 percent
For a site in a Coastal County w/ Vegetative Filter 3.3 percent
For a site in a Coastal County w/out Vegetative Filter 4.3 percent

Required surface area of pond:
For a site in the Piedmont (85%) 14,560.0 square feet
For a site in the Piedmont (90%) 21,040.0 square feet
For a site in a Coastal County w/ Vegetative Filter 27,760.0 square feet
For a site in a Coastal County w/out Vegetative Filter 36,190.0 square feet

Notes:

May 17, 2013

Briar Chapel - BC South Pond #13
02735-0092

Site region

Total on-site drainage area to pond
Total impervious area in drainage area

Location of site

Average water depth of basin at normal pool

% Impervious cover

2013.05#13-Additional Area Added Don.xls 
Pond Surface Area Calcs Page 3 of 17 Printed 5/16/2013 7:12 AM



Water Quality Pond Stormwater Runoff Volume Calculations

Project
Project No.

Date

Drainage area 843,368 square feet
Impervious area 420,658 square feet
Rainfall depth 1.00 inches

Percent Impervious 49.9 percent

R(v)=0.05+0.009*(Percent impervious)
Runoff coefficient - R(v) 0.50 in/in

Runoff volume=(Design rainfall)*(R(v))*(Drainage area)
Runoff volume 35,063.4 cubic feet

Notes:

Briar Chapel - BC South Pond #13
02735-0092

May 17, 2013
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Project
Project No.

Date

Contour ID Stage Area Area
Incremental 

Area
Incremental 

Area
Incremental 

volume
Incremental 

volume
Cumulative 

volume
Cumulative 

volume
[sq. ft.] [acres] [sq. ft.] [acres] [cu. ft] [acre-ft] [cu. ft] [acre-ft]

414.5 0 21,256.0 0.488 21,256.0 0.5 0.0 0.0 0.0 0.0
415 0.5 24,084.9 0.553 2,828.9 0.1 11,335.2 0.3 11,335.2 0.3
416 1.5 25,887.0 0.594 1,802.1 0.0 24,985.9 0.6 36,321.2 0.8
417 2.5 27,734.0 0.637 1,847.0 0.0 26,810.5 0.6 63,131.7 1.2
418 3.5 29,693.0 0.682 1,959.0 0.0 28,713.5 0.7 91,845.2 1.3
419 4.5 31,661.0 0.727 1,968.0 0.0 30,677.0 0.7 122,522.2 1.4
420 5.5 33,685.9 0.773 2,024.9 0.0 32,673.4 0.8 155,195.6 1.5

May 17, 2013

Water Quality Pond Volume Calculations
Stage-Storage Data for Pond - Temporary Pool

Briar Chapel - BC South Pond #13
02735-0092

2013.05#13-Additional Area Added Don.xls 
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Project
Project No.

Date

Contour ID Stage Area Area
Incremental 

Area
Incremental 

Area
Incremental 

volume
Incremental 

volume
Cumulative 

volume
Cumulative 

volume
[sq. ft.] [acres] [sq. ft.] [acres] [cu. ft] [acre-ft] [cu. ft] [acre-ft]

408 0 6,973.9 0.160 6,973.9 0.2 0.0 0.0 0.0 0.0
409 1 8,498.0 0.195 1,524.1 0.0 7,736.0 0.2 7,736.0 0.2
410 2 10,117.0 0.232 1,619.0 0.0 9,307.5 0.2 17,043.5 0.4
411 3 11,888.0 0.273 1,771.0 0.0 11,002.5 0.3 28,046.0 0.5
412 4 13,789.0 0.317 1,901.0 0.0 12,838.5 0.3 40,884.5 0.5
413 5 15,820.0 0.363 2,031.0 0.0 14,804.5 0.3 55,689.0 0.6
414 6 17,980.0 0.413 2,160.0 0.0 16,900.0 0.4 72,589.0 0.7

414.5 6.5 21,256.0 0.488 3,276.0 0.1 9,809.0 0.2 82,398.0 0.6

May 17, 2013

Water Quality Pond Volume Calculations
Stage-Storage Data for Pond - Permanent Pool

Briar Chapel - BC South Pond #13
02735-0092

2013.05#13-Additional Area Added Don.xls 
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Project
Project No.

Date

Contour ID Stage Area Area
Incremental 

Area
Incremental 

Area
Incremental 

volume
Incremental 

volume
Cumulative 

volume
Cumulative 

volume
[sq. ft.] [acres] [sq. ft.] [acres] [cu. ft] [acre-ft] [cu. ft] [acre-ft]

408 0 844.0 0.019 844.0 0.0 0.0 0.0 0.0 0.0
409 1 1,249.0 0.029 405.0 0.0 1,046.5 0.0 1,046.5 0.0
410 2 1,725.0 0.040 476.0 0.0 1,487.0 0.0 2,533.5 0.1
411 3 2,268.0 0.052 543.0 0.0 1,996.5 0.0 4,530.0 0.1
412 4 2,880.0 0.066 612.0 0.0 2,574.0 0.1 7,104.0 0.1
413 5 3,557.0 0.082 677.0 0.0 3,218.5 0.1 10,322.5 0.1
414 6 4,300.0 0.099 743.0 0.0 3,928.5 0.1 14,251.0 0.2

414.5 6.5 5,680.0 0.130 1,380.0 0.0 2,495.0 0.1 16,746.0 0.1

May 17, 2013

Water Quality Pond Volume Calculations
Stage-Storage Data for Pond - Forebays

Briar Chapel - BC South Pond #13
02735-0092
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Water Quality Basin Dewatering Time Calculations

Project Briar Chapel - BC South Pond #13
Project No. 02735-0092

Date

25,887 square feet
0.50 feet
0.60
2.5 inches
1

0.034 square feet
4.9 square inches

0.034 square feet
4.9 square inches

62.0 hours
2.58 days

Notes:

Orifice coefficient
Diameter of each hole

Cross sectional area of dewatering hole(s) =

Dewatering time for basin =
Dewatering time for basin =

May 17, 2013

Number of holes

Cross sectional area of each hole =
Cross sectional area of each hole =

Cross sectional area of dewatering hole(s) =

Maximum surface area of basin
Maximum head of water above dewatering hole



Water Quality Pond Summary Information

Project
Project No.

Date

843,368 square feet = 19.36 acres
420,658 square feet = 9.66 acres

408.00 feet
414.50 feet
82,398 cubic feet

35,063 cubic feet
Required surface area for pond 21,040 square feet

36,321 416

21,256 square feet

Briar Chapel - BC South Pond #13
02735-0092

May 17, 2013

Drainage area to pond

Required volume for design rainfall

Volume provided for storage of design rainfall = cubic feet at elevation

Surface area provided at normal pool

Impervious area in drainage area

Bottom of pond elevation
Normal pool elevation
Pond volume at normal pool

2013.05#13-Additional Area Added Don.xls 
Summary Data Page 9 of 17 Printed 5/16/2013 7:12 AM



OUTLET PROTECTION
DESIGN

Storm Outlet Structure

Structure= BMP #13 Out Q10/Qfull = 1.70
Size= 24  in V/Vfull = MAX
Q10 = 39.25  cfs V = #VALUE! fps
Qfull = 23.03  cfs
Vfull = 7.33  fps

From Fig. 8.06.b.1: Zone = 6

From Fig. 8.06.b.2: D50 = 14  in
DMAX = 21  in
Riprap Class = 2
Apron Thickness = 36  in
Apron Length = 20.0  ft
Apron Width = 3 x Dia = 6.0  ft

PROJECT NAME: Briar Chapel - Phase 8
PROJECT LOCATION: Chatham County, NC

DESIGNED BY:
DJB
CHECKED BY
GCA

DATE: 5/17/2013

PROJECT NO:
02735-0092



ANTI-FLOATATION DESIGN

Pond Name= BMP #13
Riser Outer Width = 5 ft Riser Resisting Force = 8,546 lb

Riser Outer Length = 5 ft Base Resisting Force = 11,025 lb
Riser Inner Width = 4 ft Total Resisting Force = 19,571 lb

Riser Inner Length = 4 ft
Riser Height = 6.33 ft Riser Buoyant Force = 9,875 lb

Base Buoyant Force = 4,586 lb
Concrete Base Length = 7 ft Total Buoyant Force = 14,461 lb
Concrete Base Width = 7 ft
Concrete Base Depth = 18 in Factor of Safety 1.35 Design Acceptable

PROJECT NAME: Briar Chapel Phase 8
PROJECT LOCATION: Chatham County, NC

DESIGNED BY:  GCA

CHECKED BY: GML

DATE: 5/17/2013

PROJECT NO:
02735-0092
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