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BRIAR CHAPEL — PHASE 6 NORTH
Final Stormwater Management Plan Design

General Description

Located off of US Highway 15-501, north of Andrews Store Road and south of Mann’s Chapel Road in
Chatham County, NC is the proposed development known as Briar Chapel. Phase 6 North of the
proposed development is approximately 37-acres and will consist of the construction of single-family
lots along with the associated utility, parking, and roadway infrastructure.

The overall proposed Briar Chapel development is located within the Cape Fear River Basin, and
drains to a stream (Pokeberry Creek) classified as Water Supply IV (WS-IV), and Nutrient Sensitive
Waters (NSW). As a result of the proposed development exceeding the maximum allowable limit for
stream impacts, an individual permit issued by The United States Army Corps of Engineers (USACE)
was required (Clean Water Act Section 404 permit). Also, a Clean Water Act Section 401 Water
Quality Certification from NCDWQ was attached to the individual permit. Under the 401 Water
Quality Certification issued by NCDWQ, the proposed site will be required to comply with the
following stormwater management requirements: :

1. A final written stormwater management plan for each subwatershed (including signed and
notarized Operation and Maintenance agreements) shall be submitted to the 401 Oversight
and Express Permitting Unit. The stormwater management plan may be submitted to DWQ
in phases for written approval as long as no impact to wetlands or streams occur in that
phase until written approval is received from DWQ.

2. The stormwater plans shall utilize constructed wetlands, bioretention areas, wet ponds
followed by forested filter strips and similar best management practices designed to remove
nutrients. The stormwater management plan must include plans, specifications, and
worksheets for stormwater management facilities that are appropriate for the surface water
classification and designed to remove at least 85% TSS according to the most recent
version of the NCDENR Stormwater Best Management Practices Manual.

3. For low density areas of the project with low impervious surface area, engineered
stormwater management facilities are not expected. For these areas of lower impervious
area, similar best management practices that remove nutrients such as grassed swales and
vegetated riparian buffers should be sufficient rather than more intensive engineered
stormwater devices such as constructed wetlands.

In addition to the above DWQ stormwater requirements, the following stormwater quality and quantity
items are required per Section 8.3 (“Stormwater Controls”) of the Chatham County Compact
Communities Ordinance:

1. Control and treat the first inch of runoff from the project site and from any offsite drainage
routed to an on-site control structure. Ensure that the draw down time for this treatment
volume is a minimum of forty eight (48) hours and a maximum of one hundred and twenty
(120) hours.

2. Maintain the discharge rate for the treatment volume at or below the pre-development
discharge rate for the 1-year, 24-hour storm.

The proposed stormwater management plan for Phase 6 North of Briar Chapel will be designed to protect the
downstream environment. The plan incorporates biologically based stormwater management techniques to
manage both water quantity and quality aspects of site runoff. As can be seen in this report, stormwater



management for Phase 6 North will be accomplished by incorporating an engineered stormwater best
management practice facility to capture and treat the stormwater runoff from developed areas. The specific
stormwater treatment device that will be used is a wet detention basin designed to remove a minimum of 90%
average annual total suspended solids (TSS), provide slow release (i.e. 2 to 5 days) of the difference in pre- to
post-development peak runoff rate for the 1-year, 24-hour storm. This report contains the final design
calculations for the proposed wet detention basin located in Phase 6 North of Briar Chapel. Please refer to the
summary of results and discussion of results sections of this report for additional information.

Calculation Methodology

>

Rainfall data for the Chatham County, NC region is from NOAA Atlas 14, with a partial
duration series assumption. The rainfall depths were entered into a spreadsheet that calculated a
center-weighted storm based upon the NOAA Atlas 14 depths. The 1-year/24-hour rainfall
depth is 2.95 inches, the 2-Year/24-hour rainfall depth is 3.56 inches, the 10-Year/24-hour
rainfall depth is 5.16 inches, and the 100-year/24-hour rainfall depth is 7.62 inches. All of these
“computed” storms were modeled within the hydrologic model. Please reference the rainfall
data section within this report for additional information.

Using maps contained within the Chatham County Soil Survey, the watershed soils were
determined to be from hydrologic soil group (HSG) ‘B’ soils. Since the method chosen to
compute the post-development peak flow rates and runoff volumes is dependent upon the soil
type, all hydrologic calculations are based upon the assumption of HSG ‘B’ soils.

A composite SCS Curve Number was calculated for the post-development condition using SCS
curve numbers and land cover conditions. Land cover conditions for the post-development
condition were taken from the proposed development plan.

The post-development time of concentration to the wet detention basin was assumed to be 5
minutes in the post-development condition.

All on-site topo was taken from a flown aerial topographic survey by others provided to The
John R. McAdams Company, Inc. by McKim & Creed. The drainage map for the post-
development condition has been included in this report.

PondPack Version V8i, by Haestad Methods, was used to generate post-development peak flow
rates and generate the stage-discharge rating curve for the proposed wet detention basin. Final
routing calculations for the wet detention basin were also performed within Pondpack.

The stage-storage rating curve and stage-storage function for the proposed wet detention basin
was generated externally in a spreadsheet and then input into Pondpack.

A velocity dissipater is provided at the end of the principal spillway outlet for the wet detention
basin to prevent erosion and scour in the downstream area. The dissipater is constructed using
riprap, underlain with a woven geotextile filter fabric. The filter fabric is used to minimize the
loss of soil particles beneath the riprap apron. The dissipater is sized for the 10-year storm event
using the NYDOT method. It is a permanent feature of the outlet.

Water quality sizing calculations for each facility were performed in accordance with the N.C.
Stormwater Best Management Practices manual (NCDENR July 2007). The wet detention
basin surface area was sized by multiplying the drainage area to the facility by the interpolated
SA/DA ratio from the Surface Area to Drainage Area Ratio for Permanent Pool Sizing to
Achieve 90% TSS Pollutant Removal Efficiency in the Mountain & Piedmont Regions. The
minimum temporary pool volume was determined by calculating the 1-inch runoff volume
using the Simple Method.



Conclusion

If the development on this tract is built as proposed within this report, then the requirements set forth in
the Water Quality Certification #3402 (WQC #3402) and Section 8.3 (“Stormwater Controls”) of the Chatham
County Compact Communities Ordinance will be met with the proposed wet detention basin. However,
modifications to the proposed development may require that this analysis be revised. Some
modifications that would require this analysis to be revised include:

1. The proposed site impervious surface exceeds the amount accounted for in this report.
2. The post-development watershed breaks change significantly from those used to prepare this
report.

The above modifications may result in the assumptions within this report becoming invalid. The
computations within this report will need to be revisited if any of the above conditions become
apparent as development of the proposed site moves forward.
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BRIAR CHAPEL - PHASE 6 NORTH

SUMMARY OF RESULTS J. FINCH, PE
NEW-12000 6/14/2012
WET POND
Return Period Inflow Outflow Max. WSE Freeboard
[cfs] [cfs] [ft] [ft]
1-Year 43.46 0.36 474.39 2.61
2-Year 60.48 2.20 474.60 2.40
10-Year 96.67 24.41 475.04 1.96
25-Year 114.39 50.33 . 475.38 1.62
100-Year 138.31 70.98 475.94 1.06
. Design Drainage Area = 20.69 acres
Design Impervious Area = 10.26 acres
% Impervious = 49.6%
3 Top of Dam = 477.00 ft
Normal Pool Elevation = 472.00 ft
Surface Area at NWSE = 25,869 sf 5
. Minimum Required Surface Area at NWSE = 23,085 sf
Water Quality Volume Storage Provided = 80,105 cf
) Minimum Required Water Quality Volume Storage = 37,264 cf
Design Drawdown Time = 2.62 days
Riser Length = 5 ft
Riser Width = 5 ft
Riser Crest = 474.50 ft
Barrel Diameter = 30 inches
3 # of Barrels = 1
Invert In = 466.00 feet
Invert Qut = 462.00 feet
o Length = 83 feet
Slope = 0.0482 ft/ft
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HYDROLOGIC CALCULATIONS

BRIAR CHAPEL — PHASE 6 NORTH
NEW-12000
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PRELIMINARY DRAVING — NOT RELEASED FOR CONSTRUCTION J/




BRIAR CHAPEL - PHASE 6 NORTH

HYDROLOGIC CALCULATIONS

NEW-12000

Post-Development-To Wet Pond

HSG Tmpervious Open Wooded |
A 98 39 30
B 98 61 55
C 98 74 70
D 98 80 77
Assume: HSG'A'= 0.0%
HSG'B'= 100.0%
HSG'C'= 0.0%
HSG'D'= 0.0%
Cover Condition SCS CN Comments
Impervious 98 -
Open 61 Assume good condition
Wooded 55 Assume good condition
Water 100 -

|==> To Wet Pond

A. Watershed Breakdown

Total Number of Single-Family 50' Lots =
Assumed Impervious Area Per Single-Family 50' Lot =
Total Impervious Area from Single-Family 50' Lots =

Total Number of Single-Family 60' Lots =
Assumed Impervious Area Per Single-Family 60' Lot =
Total Impervious Area from Single-Family 60' Lots =

Total Number of Single-Family 50' Corner Lots =
Assumed Impervious Area Per Single-Family 50' Corner Lot =
Total Impervious Area from Single-Family 50' Corner Lots =

Total Number of Single-Family 60' Corner Lots =
Assumed Impervious Area Per Single-Family 60' Corner Lot =
Total Impervious Area from Single-Family 60' Corner Lots =

Total Open Space Lots =
Assumed Impervious Area Per Open Space Lot =
Total Impervious Area from Open Space Lots =

Total Sidewalk Impervious Area =

Total Roadway Impervious Area =

37
3,500
129,500
297

23.25
3,800
88,350
2.03

11
3,700
40,700
0.93

5.5
4,000
22,000
0.51

2
5,000
10,000
0.23

32,704
0.75

123,537
2.84

lots

square feet
square feet
acres

lots

square feet
square feet
acres

lots

square feet
square feet
acres

lots

square feet
square feet
acres

lots

square feet
square feet
acres

square feet
acres

square feet
acres

J. FINCH, PE




BRIAR CHAPEL - PHASE 6 NORTH HYDROLOGIC CALCULATIONS J. FINCH, PE
NEW-12000 Post-Development-To Wet Pond 6/14/2012
Contributing Area SCS CN Area [acres] Comments
On-site open 61 9.84 Assume good condition
On-site impervious 98 10.26 -
On-site wooded 55 0.00 Assume good condition
On-site pond 100 0.59 -
Off-site open 61 0.00 Assume good condition
Off-site impervious 98 0.00 -
Off-site wooded 55 0.00 Assume good condition
Off-site pond 100 0.00 -
Total area = 20.69 acres
0.0323 sq.mi.
Composite SCS CN = 80
% Impervious = 49.6%

B. Time of Concentration Information

Due to the amount of piped and overland pavement flow, the post-development time of concentration was assumed to be 5 minute

Time of Concentration =
SCS Lag Time =

Time Increment =

5.00
3.00
0.0500
0.87

minutes

minutes (SCS Lag = 0.6* Tc)
hours

minutes (= 0.29*SCS Lag)




.EooEn gineering

A division of The John . MeAdams Company, lne.

Scenario: Post
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g]EcoEngineering

A division of The Johu R. McAdams Company, Jnc.

Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (min) (ft3/s)
(years) (ft2)
TO WET POND Post-1 1 90,942.000 722.000 43.46
TO WET POND Post-2 2 126,338.000 721,000 60.48
TO WET POND Post-10 10 227,527.000 721.000 96.67
TO WET POND Post-25 25 290,462.000 721.000 114.39
TO WET POND Post-100 100 395,443.000 721.000 138.31
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume {min) (ft3/s)
(years) (ft3)
Wet Pond Out Post-1 1 14,621.000 1,440.000 0.36
Wet Pond Out Post-2 2 45,610.000 901.000 2.20
Wet Pond Out Post-10 10 146,061.000 751.000 24.41
Wet Pond Out Post-25 25 208,656.000 729.000 50.33
Wet Pond Out Post-100 100 313,207.000 728.000 70.98
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (min) (ft3/s) Water Pond Storage
(years) (ft3) Surface (ft3)
Elevation
(ft)
\(I}IE)I’ POND Post-1 1 90,942.000 722.000 43.46 (N/A) (N/A)
\(/(\SI:JT;) OND Post-1 1 14,621.000 1,440.000 0.36 47439 | 76,322.000
\(/}/l\El;l' POND Post-2 2| 126,338.000 721.000 60.48 (N/A) (N/A)
\(ACI)EFT;DOND Post-2 2| 45,610.000 901.000 2.20 474.60 | 83,510.000
\(l}/'\l—_l')r POND Post-10 10| 227,527.000 721.000 96.67 (N/A) (N/A)
\(IE/DEF'DP OND Post-10 10} 146,061.000 751.000 24.41 475.04 1 99,361.000
\(’}ﬁ)r POND Post-25 251 290,462.000 721.000 114.39 (N/A) (N/A)
\(/X)%TT)P OND Post-25 25| 208,656.000 729.000 50.33 475.38 | 111,706.000
\(’}/,\Ij—)r POND Post-100 100 | 395,443.000 721.000 138.31 (N/A) (N/A)
2’("5{ OND 1 post-100 100 | 313,207.000 728.000 70.98 475.94 | 131,884.000
SWMF-FinalDesign.ppc Page 1 of 1
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WET POND F INAL DESIGN CALCULATIONS

BRIAR CHAPEL — PHASE 6 NORTH
NEW-12000



J. FINCH, PE

BRIAR CHAPEL - PHASE 6 NORTH WET POND
NEW-12000
Stage-Storage Function
Project Name: Briar Chapel - Phase 6 North
Designer: J. Finch, PE
Job Number: NEW-12000
Date: 502012
Average Incremental  Accumulated — Estimated
Contour Contour Contour Contour Volume
Contour Stage Area Area Volume Volume wi §-8 Fxn
(feet) (feet) (SF) (5F) (CF) (CF) (CF}
472.00 0.0 25869
47250 | 0.5 | 29,691 | 27780 13890 13890 0.51
“473.00 | 10| 3L131 | 30411 | 15206 20096 | 099
47400 | 20 | 33737 | 32434 | 344 | 61529 1.97
47500 | 3.0 | 36442 | 35089 | 35089 | 96619 | 297
47600 | 40 | 39246 | 37844 37844 | 1362 | 401
477.00 5.0 42,150 40698 40698 175160 5.10
200000
180000 +
160000 1+
140000 4
Emmm 1
%ﬂ:m:-n T
8 80000
GO000 +
40000 4
20000 +
0
0.0 6.0

29293
1.0979

5/10/2012



BRIAR CHAPEL - PHASE 6 NORTH WET POND J. FINCH, PE
NEW-12000 5/10/2012

==> Stage - Storage Function

Ks= 20203
b= 1.0979
Zo= 472.00
“Elevation Storage
[feet] lef] [acre-feet]
472.00 0 0,000

47220 | 5005 0.115
47240 | 10712 | 0.246
47260 | 16718 0.384
47280 | 22928 | 0.526
T 47300 | 29293 0.672
47320 | 35785 0.822
47340 | 42384 0973
47360 | 49076 | 1.127
47380 | 55851 1.282
474.00 | 62700 1.439
47420 | G960 1.598 |
47440 | 76595 1.758
47460 | 83630 1920
47480 | 90719 2.083
47500 | 97858 2247
47520 | 105043 | 2411
47540 | 112273 | 2577
47560 | 119544 | 2744
475.80 | 126855 | 2912
476.00 | 134204 | 3.081
47620 | 141589 | 3.250
47640 | 149008 | 3.421
~ 476.60 | 156461 3.592
47680 | 163945 | 3.764
477.00 | 171460 | 3936




@EcoEmgineering

A division of The Jobn B, MeAdams Company, [ne

Subsection: Outlet Input Data

Label: Wet Pond
Requested Pond Water Surface Elevations
Minimum (Headwater) 472.00 ft
Increment (Headwater) 0.10 1t
Maximum (Headwater) 477.00 ft
Outlet Connectivity
Structure Type Outlet 1D Direction Qutfall El E2
(f) (1)
Inlet Box Riser - 1 Forward Culvert - 1 474.50 477.00
Orifice-Circular Orifice - 1 | Forward Culvert - 1 472.00 477.00
Culvert-Circular Culvert - 1 | Forward W 466,00 477.00
Tailwater Settings | Tailwater (N/A) (N/A)
SWMF-FinalDesign.ppc Page 1of 4
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@EcoEn gineering

A divislon of The Joha B MeAdums Company, Inc.

Subsection: Outlet Input Data

Label: Wet Pond

SWMF-FinalDesign.ppe
SWMF-FinalDesign.ppc

Structure ID: Riser-1
Structure Type: Inlet Box

Number of Openings
Elevation

Orrifice Area

Orifice Coefficient
Weir Length

Weir Coefficient

K Reverse
Manning's n

Kev, Charged Riser
Weir Submergence
Orifice H to crest

1
474.50 ft
25.0 fi2
0.600
20.00 ft
3.00 (ft~0.5)/s
1.000
0.000
0.000
False
False

Page 2 af 4
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|§|EcoEn gineering

A diviskon of The Jobm B MeAdurs Company, Ine.

Subsection: Outlet Input Data
Label: Wet Pond

Structure 1D: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 30.0 in
Length B3.00 ft
Length (Computed Barrel) 83.10 ft
Slope (Computed) 0.048 ft/i
Outlet Control Data
Manning's n 0.013
Ke 0.500
Kb 0.009
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data

Equation Form Form 1

K 0.0098

M 2.0000

c 0.0398

Y 0.6700
T1 ratia (HW/D) 0.000
T2 ratio (HW/D) 1,283
Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1
elevation.

Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

T1 Elevation 466.00 ft T1 Flow 27.16 ft3fs
T2 Elevation 469.21 ft T2 Flow 31.05 ft3fs
SWMF-FinalDasign.ppe Page 3 of 4
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@EcoEngineering

A division af The Jeha 1. MeAdams Company, Inc.

Subsection: Outlet Input Data

Label: Wet Pond

SWMF-FinalDesign.ppc
SWMF-FinalDesign.ppe

Structure |D; Orifice - 1
Structure Type: Orifice-Circular

Number of Openings 1
Elevation 472.00 ft
Orifice Diameter 3.0in
Orifice Coefficient 0.600

Structure 1D: TW
Structure Type: TW Setup, DS Channel

Tailwater Type Free Qutfall
Convergence Tolerances

Maximum Iterations 30

Tailwater Tolerance

(Minimum) 0.01

Tailwater Tolerance

{Maximum}) 0.50 %

Headwater Tolerance

(Minimum) 0.01

Headwater Tolerance

(Maximum) 0.50 R

Flow Tolerance (Minimum) 0.001 ft3fs

Flow Tolerance {Maximum) 10.000 ft3fs

Page d4of 4
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[‘_%]EcoEn gineering

A division of The Jobn R. McAdams Company, Inc.

Subsection: Composite Rating Curve

Label: Wet Pond

Composite Outflow Summary

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) () (ft)
(ft)
472.00 0.00 (N/A) 0.00
472.10 0.02 (N/A) 0.00
472.20 0.06 (N/A) 0.00
472.30 0.10 (N/A) 0.00
472.40 0.12 (N/A) 0.00
472.50 0.14 (N/A) 0.00
472.60 0.16 (N/A) 0.00
472.70 0.18 (N/A) 0.00
472.80 0.19 (N/A) 0.00
472.90 0.21 (N/A) 0.00
473.00 0.22 (N/A) 0.00
473.10 0.23 (N/A) 0.00
473.20 0.25 (N/A) 0.00
473.30 0.26 (N/A) 0.00
473.40 0.27 (N/A) 0.00
473.50 0.28 (N/A) 0.00
473.60 0.29 (N/A) 0.00
473.70 0.30 (N/R) 0.00
473.80 0.30 (N/A) 0.00
473.90 0.31 (N/A) 0.00
474.00 0.32 (N/A) 0.00
474.10 0.33 (N/A) 0.00
474.20 0.34 (N/A) 0.00
474.30 0.35 (N/A) 0.00
474.40 0.36 (N/A) 0.00
474.50 0.37 (N/A) 0.00
474.60 2.27 (N/A) 0.00
474.70 5.74 (N/A) 0.00
474.80 10.25 (N/A) 0.00
474.90 15.57 (N/A) 0.00
475.00 21.62 (N/A) 0.00
475.10 28.29 (N/A) 0.00
475.20 35.55 (N/A) 0.00
475.30 43.36 (N/A) 0.00
475.40 51.63 ~(N/A) 0.00
475.50 60.31 (N/A) 0.00
475.60 69.26 (N/A) 0.00
475.70 69.96 (N/A) 0.00
475.80 70.39 (N/A) 0.00
475.90 70.82 (N/A) 0.00
476.00 71.25 (N/A) 0.00
SWMF-FinalDesign.ppc Page 1 of 3
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@EooEngineering

A division of The Joha B, MeAduns Company, Ine.

Subsection: Composite Rating Curve

Label: Wet Pond
Composite Outflow Summary
Water Surface Flow Tallwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(e

476.10 71.67 (N/A) 0.00
476.20 72.10 {N/A) 0.00
476.30 72.52 (N/A) 0.00
476.40 7293 (MN/A) 0.00
476.50 73.34 {N/A) 0.00
476.60 73.75 (NfA) 0.00
476.70 .17 (N/A) 0.00
476.80 74.57 (M/A) 0.00
476,90 74.98 (N/A) 0.00
477.00 75.38 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0rifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 {no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1

SWMF-FinalDesign.ppc Page 2of 3
SWMF-FinalDesign.ppc 5112012



BRIAR CHAPEL - PHASE 6 NORTH WET DETENTION POND J. FINCH, PE
NEW-12000 Above NWSE 6/14/2012

Average Incremental  Accumulated  Estimated
Contour Contour Contour Contour Stage
Contour Stage Area Area Volume Volume w/ 5-5 Fxn
(feet) (feet) (SF) (5F) (CF} (CF) (feet)
472.00 0.00 25,869
472.50 0.50 29,691 27780 13890 13890 0.51
473.00 1.00 31,131 30411 15206 29096 0.99
474.00 2.00 33,737 32434 32434 61529 1.97
475.00 3.00 36,442 35089 35089 96619 297
476.00 4.00 39,246 37844 37844 134462 4,01
477.00 5.00 42,150 40698 40698 175160 5.10
Storage vs. Stage
200000
180000 +
160000 - y = 29293x" 77
140000 - R® = 0.9097
E 120000 |
100000 +
g 80000
80000 +
40000 4
20000
a - } t . -
0.00 1.00 2.00 3.00 4,00 5.00 6.00
Stage (feet)
Ks= 29293

b= 1.0979




BRIAR CHAPEL - PHASE 6 NORTH WET DETENTION POND J. FINCH, PE

NEW-12000 Below NWSE - Main Pool 6/14/2012

Average Incremental  Accumulated Estimated
Contour Contour Contour Contour Stage

Cantour Stage Area Area Volume Volume wy 5-5 Fxn
(feet) (feet) (SF) (SF) (CF) (CF) (feet)

466.00 0.00 10,127

467.00 1.00 10,897 10512 10512 10512 1.02
468.00 2.00 11,692 11294 11294 21806 1.97
469.00 3.00 12,512 12102 12102 33907 2.95
470.00 4.00 13,357 12934 12934 46842 3.95
471.00 5.00 14,227 13792 13792 60633 5.00
471.50 5.50 14,672 14449 7225 67858 5.53
472.00 6.00 17,128 15900 7950 75808 6.12

Storage vs. Stage

80000
70000 - y =10313x" """
diiogil R’ = 0.9995
& s0000 |
% 40000 |
:?: 20000 +
20000 +
10000 +
0 ; - + - - -
0.00 1.00 2.00 séntggu tf:ﬁ?f 500 6.00 7.00
K= 10313

b= 1.1011




BRIAR CHAPEL - PHASE 6 NORTH WET DETENTION POND J. FINCH, PE

NEW-12000 Below NWSE - Forebay #1 6/14/2012
Average Incremental  Accumulated  Estimated
Contour Contour Contour Contour Stage
Contour Stage Area Area Volume Volume w/ 5-5 Fxn
(feet) (feet) (5F) (5F) (CF}) (CF) (feet)
466.00 0.00 744
467.00 1.00 963 853 853 853 1.05
468.00 2.00 1,320 1142 1142 1995 1.91
465.00 3.00 1,724 1522 1522 3517 2.85
470.00 4.00 2,174 1949 1949 5466 3.88
471.00 5.00 2,615 2305 2395 7861 5.01
471.50 5.50 2,821 2718 1359 9220 5.60
472.00 G6.00 4,156 3488 1744 10964 6.33
Storage vs. Stage
12000
L
10000 + y = 791.32x"
2 -
o 8000 R*=0.9854
5]
g §000 +
4000 +
2000 +
] : : ; - : :
0.00 1.00 2.00 3.00 4.00 5.00 5.00 7.00

Stage (feet)

= 791.32
b= 1.4250




BRIAR CHAPEL - PHASE 6 NORTH
NEW-12000

WET DETENTION POND
Below NWSE - Forebay #2

1. FINCH, PE
6/14/2012

Average Incremental  Accumulated  Estimated
Contour Contour Contour Contour Stage
Contour Stage Area Area Volume Volume w/ 5-5 Fxn
(feet) (feet) (SF) (SF) (CF) (CF) (feet)
460.00 0.00 1,009
461.00 1.00 1,333 1171 1171 1171 1.04
462.00 2.00 1,693 1513 1513 2684 1,93
463.00 3.00 2,090 1891 1891 4575 2.87
A464.00 4.00 2,524 2307 2307 G882 3.89
465.00 5.00 2,994 2759 2759 9641 5.00
465.50 5.50 3,207 3100 1550 11191 5.58
466.00 6.00 4,586 3896 1948 13139 6.29
Storage vs. Stage
14000
&>
12000 | y = 1104.9x" ¥
R® = 0.0968
1 1
T 0000
5]
g 8000 -
é 6000
4000
2000
0 t + + t t }
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

Stage (feet)

Ks= 1104.9
b= 1.3463




BRIAR CHAPEL - PHASE 6 NORTH
NEW-12000

Volume of Main Pool= 75,808
Volume of Forebay #1 = 10,964
Volume of Forebay #2 = 13,139

Total Volume Below NWSE = 99,911
= 2.29

Total Volume Above NWSE = 175,160
= 4.02

Total Volume of Facility = 275,071
= 6.31

Per CD Q ésign guf eméé the‘

20% of the total permanent pool volume.

Total Volume Below NWSE =

Volume of Forebay #1 =
Volume of Forebay #2 =
Total Volume of Forebays =
% Forebay =

99,911

10,964
13,139
24,103
24.1%

Total Volume Below NWSE =
Surface Area at NWSE =

Average Depth =

99,911
25,869

3.86

cf
cf
cf
cf
acre-ft

cf
acre-ft

cf
acre-ft

cf
cf

cf
cf

cf
sf

ft

WET DETENTION POND

Summary

rebay volume should equal approximately

J. FINCH, PE
6/14/2012



NCDENR Stormwater BMP Manual Chapter Revised 06-16-09

Table 10-3

Surface Area to Drainage Area Ratio for Permanent Pool Sizing to Achieve@ﬂ Percent TSS P
Pollutant Removal Efficiency in the Mountain nm{?fiedmunij]iegicns, Adapted from Driscoll, 1986

Percent Permanent Pool Average Depth (ft)
Impervious
Cover 3.0 3.5 4.0 45 50 &5 &0 &5 FO 75 80 B85 9.0
10% 0.9 0.8 0.8 07 06 06 05 05 05 05 04 04 04
20% 1.5 1.3 1.1 1.0 10 0% 09 09 08 08 08 07 07
30% 1.9 1.8 1.7 1. 14 14 13 11 10 10 1.0 09 09
40% 25 2.3 2.0 19 18 17 16 16 15 14 13 12 1.1
50% 3.0 2.8 2.5 23 20 19 19 18 17 16 16 15 1.5
60% 3.5 3.2 2.8 27 25 24 22 21 19 19 18 18 1.7
70% 4.0 3.7 3.3 31 28 27 285 24 22 21 240 20 1.9
B0 % 4.5 4.1 3.8 35 33 30 28 27 26 24 23 21 20
90 % 5.0 4.5 4.0 38 35 33 30 29 28 27 246 25 24
Table 10-4
Surface Area to Drainage Area Ratio for Permanent Pool Sizing to Achieve 90 Percent TSS
Pollutant Removal Efficiency in the Coastal Region, Adapted from Driscoll, 1986
Percent Permanent Pool Average Depth (ft)
Impervious
Cover 3.0 3.5 4.0 4.5 5.0 2.9 6.0 6.5 7.0 7.5
10% 1.3 1.0 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1
20% 24 2.0 1.8 1.7 1.5 1.4 1.2 1.0 0.9 0.6
30% 3.5 3.0 2.7 25 22 1.9 1.6 1.3 11 0.8
40% 4.5 4.0 3.5 3.1 28 25 21 1.8 1.4 1.1
50% 5.6 5.0 4.3 3.9 3.5 3.1 2 23 1.9 1.5
60 % 7.0 6.0 53 48 4.3 3.9 34 29 24 1.9
70% 8.1 7.0 6.0 5.5 5.0 4.5 39 34 29 2.3
80% 9.4 8.0 7.0 6.4 2.7 5.2 4.6 4.0 3.4 2.8
90% 10.7 9.0 7.9 7.2 6.5 5.9 5.2 4.6 39 3.3
100% 12 10.0 8.8 8.1 7.3 6.6 5.8 5.1 4.3 3.6

The engineering design of a wet detention basin must include a 10-foot-wide (minimum)
vegetated shelf around the full perimeter of the basin. The inside edge of the shelf shall
be no deeper than 6” below the permanent pool level, and the outside edge shall be 6”
above the permanent pool level. Fora 10" wide shelf, the resulting slope is 10:1. With
half the required shelf below the water (maximum depth of 6 inches), and half the
required shelf above the water, the vegetated shelf will provide a location for a diverse
population of emergent wetland vegetation that enhances biological pollutant removal,
provides a habitat for wildlife, protects the shoreline from erosion, and improves
sediment trap efficiency. A 10" wide shelf also provides a safety feature prior to the
deeper permanent pool.

Short-circuiting of the stormwater must be prevented. The most direct way of
minimizing short-circuiting is to maximize the length of the flow path between the inlet
and the outlet: basins with long and narrow shapes can maximize the length of the flow
path. Long and narrow but irregularly shaped wet detention basins may appear more

Wet Detention Basin 10-15 July 2007




BRIAR CHAPEL - PHASE 6 NORTH  WET DETENTION POND J. FINCH, PE
NEW-12000 Surface Area Calculation 6/14/2012

From Stormwater Best Management Practices Manual. NCDENR: Division of Water Quality, October 2007,
Enter the drainoge area characteristics ==>

Total drainage areatopond=  20.69  acres
Total impervious area to pond = 10.26  acres

Note The basin must be sized to treat all impervious surfoce runoff draining into the pond, not just the impervious
surface from on-site development.

Drainage area = 20.69 acres @ 49.6%  impervious

Estimate the surfoce area required at pond normal pool elevation ==>
Wet Detention Basins are based on an minimum average depth of = 3.86 feet (Calculated)

From the DWQ BMP Handbook (10/2007), the required SA/DA ratio for 80% T55 Removal ==>

3.5 3.86 4.0
Lower Boundary == 40.0 23 2.0
Site % impervious => 49.6 2.78 2.56 2.5
Upper Boundary == 50.0 2.8 2.5
| Therefore, SA/DA required=  2.56 |
Surface area required at normal pool = 23,085 ft?
= 0.53 acres

Surface area provided at normal pool= 25,869  ft’



BRIAR CHAPEL - PHASE 6 NORTH  WATER QUALITY VOLUME
NEW-12000 CALCULATIONS

=== Determination of Water Quality Volume (1" Rainfall Depth)
Proposed Coniditions ==
WQ = (PYR , J(A)/12

where,
WO, = water quality volume (in acre-ft)
Ry = 0.05+0.009(I) where 1 is percent impervious cover
A = area in acres
P = rainfall (in inches)

Input data:
Total area, A= 20.69 acres
= 901,122 sf
Impervious area = 10.26  acres
= 446,791 sf
Percent impervious cover, [ = 496 %
Rainfall, P = 1.0 inches
Calculated values:
By= 0.50
WQy= 0.855 acre-fi
=| 37,264 cf. |
=== dssociated Depth above Wet Pond Permanent Pool
Ks= 29293
= 1.0979
= 37264
Normal Pool Elevation = 472.00 feet
Riser Crest Elevation = 474.50 feet

WQ Elevation = 473.25 feet

J. FINCH, PE
6/14/2012



BRIAR CHAPEL - PHASE 6 NORTH
NEW-12000

Inverted Siphon Design Sheet

D orifice = 3 inch
# orifices = 1
Ks= 29293
b= 1.0979
Cd siphon = 0.60
Normal Pool Elevation = 473.00 feet
Volume @ Normal Pool = 0cf
Orifice Invert = 473.00 feet
WSEL @ 1" Runoff Volume = 474.25 feet
WSEL Vol. Stored Siphon Flow Avg. Flow Incr. Vol. Iner, Time
{feet) (ch) {cfs) (efs) (ch) (sec)
474.25 37264 0.250
474.14 33691 0.237 0.244 3573 14673
474,03 30152 0.224 0.231 3539 15344
473.92 26649 0.210 0.217 3503 16136
473.81 23187 0.195 0.203 3462 170692
473.70 19770 0.179 0.187 3416 18278
473.59 16406 0.161 0.170 3364 19810
473.48 13102 0.141 0.151 3304 21908
473.37 0872 0.117 0.129 3230 25057
473.26 6735 0.087 0.102 3137 30683
473.15 3726.4 0.040 0.064 3008 47222
| Drawdown Time = 2.62 days |

By comparison, if calculated by the average head over the orifice (assuming
average head is one-third the total depth), the result would be:

Average driving head on orifice = 0.373 feet
Orifice composite loss coefficient = 0.600
Cross-sectional area of 3" orifice = 0.049 sf
Q= 0.1444 cfs

Drawdown Time = Volume / Flowrate / 86400 (sec/day)

| Drawdown Time = 2.99 days |

J. FINCH, PE
6/14/2012

Conclusion : Use 1 - 3" Diameter Inverted Siphon to drawdown the accumulated
volume from the 1.0" storm runoff, with a required time of about 2.62 days.




BRIAR CHAPEL J. FINCH, PE
NEW-12000 5/10/2012
Square Riser/Barrel Anti-Flotation Calculation Sheet
Input Data ==
Inside length of riser = 5.00 feet
Inside width of riser = 5.00 feet
Wall thickness of riser = 6.00 inches
Basc thickness of riser = 8.00 inches
Base length of riser = 6.00 feet
Base width of riser= 6.00 feet
Inside height of Riser = 8.50 feet
Concrete unit weight = 142.0 PCF Note: NC Products lists enit wi. of
0D of barrel exiting manhole = 44.00 inches manhole concrete at 142 PCF,
Size of drain pipe (if present) = 8.0 inches
Trash Rack water displacement = 61.74 CF

Concrete Present in Riser Structure ==

Total amount of concrete:

Base of Riser = 24.000 CF
Riser Walls = 93.500 CF
Adjust for openings:
Opening for barrel = 5.280 CF
Opening for drain pipe = 0.175 CF

Total Concrete present, adjusted for openings =  [12.046 CF
Weight of concrete present = 15911 Ibs

Ameount of water displaced by Riser Structure ==
Displacement by concrete= 112,046 CF
Displacement by open air inriser= 212,500 CF

Displacement by trash rack = 61.740 CF

Total water displaced by nser/barrel structure = 386.286 CF
Weight of water displaced = 24104 lbs

Calenlate amount of concrete to be added to riser ===

Safety factor to use = 1.25 (recommend 1.25 or higher)
Must add = 14220 lbs concrete for buoyancy
Concrete unit weight for use = 142 PCF (note above observation for NCP concrete)
Buoyant weight of this concrete = 79.60 PCF
Buoyant, with safety factor applied = 63.68 PCF

Therefore, must add = 223,301 CF of concrete
Standard based described above = 24.000 CF of concrete

Therefore, base design must have = 247.301 CF of concrete



BRIAR CHAPEL
NEW-12000

Calculate size of base for riser assembly ==>

Length = 9.000 feet
Width = 9.000 feet
Thickness = 37.0 inches
Concrete Present= 249,750 CF OK

Check validity of base as designed ==>

Total Water Displaced=  612.036 CF
Total Concrete Present = 337.796 CF

Total Water Displaced = 38191 Ibs
Total Concrete Present = 47967 lbs
Actual safety factor = 1.26 0K
Results of design ==>
Base length = 9.00 feet
Base width = 9.00 feet
Base Thickness = 37.00 inches
CY of concrete total in base = 9.25 CY
Concrete unit weight in added base >= 142 PCF

J. FINCH, PE
5/10/2012



Briar Chapel — Phase 6 North
Project # NEW-12000

VELOCITY DISSIPATOR DESIGN
Designed By: J. Finch, PE

Velocity Dissipator — Proposed Wet Pond

NRCD Land Quality Section
Pipe Design

Entering the following values will provide you with
the expected outlet velocity and depth of flow in a
pipe, assuming the Mannings roughness number is
constant over the entire length of the pipe.

flow Qincfs: 25 Flow depth (ft) = 0.90
slope S in % : 4.82 Outlet velocity (fps) = 15.698
pipe diameter D in in. : 30
Manning number n : 0.013

NRCD Land Quality Section
NYDOT Dissipator Design Results

Pipe diameter (ft)  2.50
Outlet velocity (fps) 15.70
Apron length (ft)  20.00

AVGDIAM  STONE THICKNESS
(inches) CLASS (inches)

3 A 9
6 B 22

» 13 Borl 22 «
23 2 27
Width Calculation

WIDTH =La + Do
WIDTH =20 +2.5
WIDTH =23 FEET

CONCLUSION

Use NCDOT Class ‘1’ Rip Rap
20°L x 23°W x 22”Thick




