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2. Overall Site Plan (Sheet C1.0) 
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3. Preliminary Plat 

Checklist/Application/Adjacent Landowners 
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ADJACENT LAND OWNERS (Property owners across a road, easement, or waterway are considered adjacent land owners): 
 

Legal notices are mailed to these owners, please type or write neatly, and include zip codes. 

 

1. RIGGSBEE JAMES BUNN 11. 

    PO BOX 2872  

   CASHIERS, NC 28717  

2. HERNDON WOODS HOMEOWNERS ASSN 12. 

  102 MARGRET PLACE (C/O ERIC CALLIS)  

  CHAPEL HILL, NC 27516  

3. ALLEN G KEITH 13. 

   6203 MILL HOUSE RD  

  CHAPEL HILL, NC 27516  

4. SANDY POND ENTERPRISES LLC 14. 

    51 VICKERS RD.  

    CHAPEL HILL, NC 27517  

5. AREC 19 LLC 15. 

   2727 N CENTRAL AVE  

   PHOENIX, AZ 85004  

6.  16. 

      

      

7.   17. 

       

       

8. 18. 

  

  

9. 19. 

  

  

10. 20. 

  

  

 
  
 



 
 FOR OFFICE USE ONLY 
 

 Date’s Adjacent Owner Letters were mailed out 
 

 Preliminary     /    /     /    / 

 
 

 Dates and Actions of Planning Board Meetings 

 

 Preliminary      /    / [ ] Appv'd   [ ] Denied [ ] Tabled 

 Final     /    / [ ] Appv'd [ ] Denied [ ] Tabled 

 
 

 Dates and Actions of Board of Commissioners Meetings 
 

CC/CUP/ Sketch  2   /15    05/ [ X] Appv'd [ ] Denied [ ] Tabled 

 Preliminary     /    / [ ] Appv'd [ ] Denied [ ] Tabled 

 Final     /    / [ ] Appv'd [ ] Denied [ ] Tabled 

 

  Conditions stipulated by Planning Board or Board of Commissioners (label as sketch,  

 preliminary or final): 
 
  _See A RESOLUTION APPROVING AN APPLICATION FOR A CONDITIONAL USE PERMIT FOR A REQUEST 

BY MITCH BARRON ON BEHALF OFNEWLAND COMMUNITIES FOR BRIAR CHAPEL PLANNED RESIDENTIAL 

DEVEOPMENT dated February 15, 2005 for list of Conditional Use Permit and subdivision sketch design stipulations and conditions. 
  ______________________________________________________________________________________ 
 
  _______________________________________________________________________________________ 
 
  _______________________________________________________________________________________ 
 
                             ________________________________________________________________________________________ 
 

  Financial Guarantee (if applicable): 

 

  Submitted by: ___________ 
  Guarantee Type: ____________ 
  Amount: $_________  
  Acceptance Date: ____/____/____ 
  Expiration Date: ____/____/____ 
  Release Date: ____/____/____ 
  Release Payable to: ________________ 
 
 
 ______________________________________ ___/___/___ 
     Planning Department      Date 
  
 
 
 
 
 
 



 

 

 

 
 
4. Road Name Approval Email/Exhibit (3/5/2015) 
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1

Ben Smith

From: Lee Bowman <lbowman@newlandco.com>

Sent: Friday, March 06, 2015 7:32 AM

To: Denise Suits

Cc: Lynn Richardson; Garretson Browne; Gareth Avant; Chris Seamster

Subject: RE: Briar Chapel Road Name for SD-North

Great, thank you for your help. 

 

Lee 

 

From: Denise Suits [mailto:denise.suits@chathamnc.org]  
Sent: Thursday, March 05, 2015 4:20 PM 

To: Lee Bowman 

Cc: Lynn Richardson 
Subject: RE: Briar Chapel Road Name for SD-North 

 

Hey Lee, 

 

Yes, this is approved for SD-North.  

 

Thanks, 

Denise 

 

From: Lee Bowman [mailto:lbowman@newlandco.com]  

Sent: Wednesday, March 04, 2015 2:33 PM 
To: Denise Suits 

Cc: Lesa Chavis; Garretson Browne 

Subject: Briar Chapel Road Name for SD-North 

 

Denise, 

 

We’d like to use “Falling Springs Drive” as the name for our only driveway in our first commercial development know as 

SD-North.   

 

Next week, our engineers will be submitting the plat package to Lynn and I was wanting to confirm that this road name 

is still available from our existing inventory.  Thanks again for all your help. 

 

Lee Bowman  

Project Manager  

Newland Communities  

16 Windy Knoll Circle  

Chapel Hill, NC 27516  

T. 919.951.0712  

C. 919.697.1323 

F. 919-951-0701 

lbowman@newlandco.com  

www.newlandco.com  

NEWLAND®  

 



SD NORTH
ROAD NAME EXHIBIT

DATE: MARCH 12, 2015

NORTH

US 15/501

BRIAR CHAPEL
PARKWAY



 

 

 

 
 
5. NCDOT Roadway Approval (3/3/2015) 
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6. Chatham County Erosion Control Approval       

(1/28/2015) 
 

Briar Chapel - 
Commercial SD North 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









 

 

 

 
 
7. USACOE 404 Permit (8/21/2009 
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8. NCDENR Water Quality 401 Permit 

(8/31/2009) 
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9. Historical Structures Statement 
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Briar Chapel-Commercial SD North 
 

Statement regarding historical structure(s) and/or features 

 

 

1. Archaeological Survey 

 

a. Based on the August 2006 report by ESI (entitled “An Intensive 

Cultural Resource Investigation: Briar Chapel, Chatham County, 

NC”), there are no cemeteries or structures eligible for the National 

Register within the project area of Commercial SD North. 

 



 

 

 

 

 

 
 
10. NCDENR DWQ Wastewater Collection 

System Extension Permit (2/20/2015) 
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11. NCDENR DWQ Wastewater 

Treatment/Reclaimed Water/Spray Irrigation 
System (5/18/2009) 
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12. Chatham County Public Works Water Plan 

Approval (3/2/2015) 
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13. NCDENR Water Main Extension Permit 

(3/2/2015) 
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           An Equal Opportunity \ Affirmative Action Employer – Made in part by recycled paper 

1634 Mail Service Center, Raleigh, North Carolina 27699-1634 

Phone: 919-707-9100 \ FAX: 919-715-4374 \ Lab Form FAX: 919-715-6637 \ Internet:  www.ncwater.org/pws/ 

 

 

 
North Carolina Department of Environment and Natural Resources 

 

Pat McCrory 
   Governor 

                                   Donald R. van der Vaart 
                                Secretary 

  
                                                                       March 9, 2015 
 
 
Mr. Charlie Horne, County Manager 
Chatham County 
12 East Street, Court House Annex 
Pittsboro, North Carolina 27312 
 
 Re: Engineering Plans and Specifications Approval 
  Water Main Extension 
  Briar Chapel – SD North 
  Chatham County – North Water System 
  Water System No.: NC0319126, Chatham County 
  Serial No. 15-00168 
 
 
Dear Mr. Horne: 
 

Enclosed please find one copy of the "Application for Approval..." together with one copy of the 
referenced engineering plans and specifications bearing the Division of Water Resources stamp of approval 
for the referenced project. These engineering plans and specifications are approved under Division of Water 
Resources Serial Number 15-00168, dated March 6, 2015.  

 
Engineering plans and specifications prepared by Gareth C. Avant, P.E, call for the installation of 

approximately 123 feet of 8-inch and 133 feet of 6-inch water mains, valves and other appurtenances to 
serve future commercial developments at Briar Chapel – SD North. The proposed extensions will connect to 
the existing 16-inch water main along US Highway 15-501 and a 6-inch water main on Briar Chapel 
Parkway. 

 
          Cross-connection control protection devices are required based on degree of health hazard involved as 
listed in Appendix-B of the Rules Governing Public Water Systems in North Carolina. These guidelines are 
the minimum requirements. Approved backflow prevention assemblies meet the American Society of 
Sanitary Engineering (ASSE) standard and carry the ASSE seal or are on the University of Southern 
California approval list. The devices shall be installed and tested (both initial and periodic testing thereafter) 
in accordance with the manufacturer’s recommendations or the local cross-connection control program, 
whichever is more stringent.  

 
Please note that in accordance with 15A NCAC 18C .0309(a), no construction, alteration, or 

expansion of a water system shall be placed into service or made available for human consumption until the 
Public Water Supply Section has issued Final Approval.  Final Approval will be issued and mailed to the 



Mr. Charlie Horne 

Page 2 of 2 

March 9, 2015 

 

 

applicant upon receipt of both an Engineer’s Certification and an Applicant’s Certification submitted in 
accordance 15A NCAC 18C .0303 (a) and (c). 

 
These plans and specifications in the foregoing application are approved insofar as the protection of 

public health is concerned as provided in the rules, standards and criteria adopted under the authority of 
Chapter 130A-317 of the General Statutes. This approval does not constitute a warranty of the design, 
construction or future operation of the water system. 
 

One copy of the "Application for Approval..." and a copy of the plans and specifications with a seal 
of approval from the department are enclosed. One copy of the enclosed documents is being forwarded to 
our Raleigh Regional Office. The third copy is being retained in our permanent files. 

 
 If the Public Water Supply Section can be of further service, please call (919) 707-9100. 
 

 Sincerely, 

 
 Siraj Chohan, P.E., Plan Review Team Leader 
 Public Water Supply Section 
 Division of Water Resources 

      
SMC 
 
Enclosures:  Approval Documents 
 
cc: Allen Hardy, Engineering Supervisor, Raleigh Regional Office 
 Chatham County Health Department 
 McKim & Creed, PA – Raleigh Office 

 



 

 

 

 
 
14. NCDENR Authorization to Construct/Water 

System Permit (3/9/2015) 
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15. Impervious Surface Summary (3/9/2015) 
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SUMMARY OF IMPERVIOUS SURFACE CALCULATIONS 

BRIAR CHAPEL DEVELOPMENT

MARCH 12, 2015

= EXISTING PHASE

= CURRENT PHASE

= FUTURE PHASE

Total Site Area 1,589.36 ac

TOTAL PHASE IMPERVIOUS (SF)
TOTAL PHASE IMPERVIOUS 

(AC)

Total Phase 2 230,840 5.30 ac

Total Phase 4 2,645,299 60.73 ac

Total Phase 5S 167,420 3.84 ac

Total Phase 5N 801,283 18.39 ac

Total Phase 6S 821,992 18.87 ac

Total Phase 6N 588,450 13.51 ac

Total Phase 7 1,099,106 25.23 ac

Total Phase 8 506,074 11.62 ac

County Park 76,314 1.75 ac

County School 318,823 7.32 ac

Woods Charter School 180,911 4.15 ac

Water Tank Site 13,755 0.32 ac

Water Treatment Plant 38,590 0.89 ac

Total Phase 9 575,904 13.22 ac

Total Phase 11 809,359 18.58 ac

BC SD North 147,947 3.40 ac

Total Phase 10 470,400 10.80 ac

Total Phase 12 1,124,323 25.81 ac

Total Phase 13 278,524 6.39 ac

Total Phase 14 243,632 5.59 ac

Phase 15S 794,230 18.23 ac

Phase 15N 240,950 5.53 ac

Phase 16S 645,900 14.83 ac

Phase 16N 424,901 9.75 ac

BC Civic Building 41,274 0.95 ac

BC Tennis Center 122,625 2.82 ac

Andrews Store Connector 41,968 0.96 ac

BC Town Center (SD East) 1,353,948 31.08 ac

Total Impervious 14,804,742 339.87

Total  Impervious Percent 21.38%

OVERALL IMPERVIOUS SUMMARY 



 

 

 

 
 
16. Conditional Use Permit Stipulation Response 

Letter (3/10/2015) 
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March 12, 2015 

 

 

Lynn Richardson 

Chatham County Planning 

80-A East Street 

Pittsboro, NC 27312-0130 

 

Re: Briar Chapel Commercial SD North-Conditional Use Permit Stipulations 

 

Dear Ms. Richardson: 

 

The following are our responses to the Conditional Use Permit Stipulations for Briar Chapel 

Commercial SD North.  

 

1. Construction Deadlines 

a. Estimated Start Date:   April 13, 2015 

b. Estimated Completion Date:  August 1, 2016 

 

2. Land Use Intensity 

a. Overall Briar Chapel 

i. Gross land area (acres)   = 1,589 

ii. Maximum impervious surface area  = 24% 

iii. Maximum number of dwelling units = 2,389 

 

b. Commercial SD North 

i. Gross land area (acres)   = 19.02 

ii. Impervious surface area (acres)  = 3.40 (assumed)  

iii. Number of dwelling units   = 0 

iv. Maximum impervious surface  

(relative to overall)   = 0.99% 

v. *Cumulative impervious surface  = 21.38% 

 

*Cumulative percentage is based on actual phase design for phases 

platted prior to SD North and projected for future phases. 

 

3. Watershed Management 

a. Updated impervious surface calculations are included with this submittal. 

  



  

 

4. Stormwater Management 

a. A Stormwater Management Plan has been designed by McKim & Creed, Inc. 

and approved by NCDENR-DWQ. A certificate of completion stating that 

stormwater control measures were observed to be built within substantial 

compliance and intent of the 401 Water Quality Certification and Buffer Rules, 

the approved plans and specifications and other supporting materials, will be 

submitted to NCDENR-DWQ upon completion of the work. Also, impervious 

surface calculations are included with this submittal. 

 

5. Commercial Use 

a. This site plan establishes the private road and infrastructure for future 

commercial work that will be consistent with the requirements of the CUP. 

 

6. Lighting Plan 

a. Commercial development plans shall place note on the final plat stating that all 

area lighting shall meet County standards and not adversely affect adjoining 

residential areas. 

 

7. Utility and Access Easements 

a. Utility and access easements have been shown on the approved construction 

documents. 

 

8. Unity of Development 

a. N/A for this site plan as it establishes the roadway and infrastructure work for 

future commercial establishments. 

 

9. Permits 

a. Applicable permits required for Preliminary Plat have been obtained and are 

included within this submittal. 

 

10. Improvements 

a. No off-site improvements are necessary for this phase. 

 

11. Parking and off-street loading areas 

a. Sidewalks are shown throughout this phase to provide for pedestrian and 

bicycle circulation. No parking areas are necessary for this stage of 

construction. 

 

12. Streets 

a. One private roadway and a stub for future connection have been shown for SD 

North. Driveways and encroachments have been approved by NCDOT. 

 

13. Utilities 

a. The proposed water main design was approved by Chatham County Public 

Utilities and NCDENR Public Water Supply. The permits are included with this 

submittal. 

b. The proposed sanitary sewer design for Commercial SD North was approved by 

NCDENR-DWQ and is included with this submittal. Also, the NCDENR-DWQ 

wastewater treatment/reclaimed water/spray irrigation permit is included with 

this submittal. 

  



  

 

 

14. Public Facilities 

a. The public facilities listed in the Conditional Use Permit are not proposed 

within this phase. 

 

15. Landscaping/Screening 

a. Not applicable in this phase. 

 

16. Archaeological Survey 

a. Based on the August 2006 report by ESI (entitled “An Intensive Cultural 

Resource Investigation: Briar Chapel, Chatham County, NC”), there are no 

cemeteries or structures eligible for the National Register within the project 

area of Commercial SD North. Do we need to/want to say something about 

the marker?? 

 

17. Solid Waste Management Plan 

a. A solid waste management plan has been previously submitted and no changes 

are proposed for this phase. 

 

18. Detailed site plan 

a. The site plan included with this submittal conforms to the intent of the 

approved Briar Chapel Master Plan. 

 

19. Stages 

a. Commercial SD North will be constructed as a phase of the overall Briar Chapel 

development. 

 

20. Moderate Income Housing 

a. Requirements have been met. No further obligations are required. 

 

21. Environment 

a. This stipulation involves the Bennett Mountain area of the development. 

Commercial SD North is not located in or near the Bennett Mountain area. 

 

22. Erosion Control 

a. The approved erosion control plan and permit are included with this submittal. 

 

23. Silt Control 

a. Silt control is part of the approved erosion control plan. See response to 

Erosion Control above. 

  



  

 

 

24. Items #24-#29 in the CUP Stipulation List 

a. Items #24-#29 are duly noted. 

 

If you have any questions during your review, please do not hesitate to call me at (919) 233-

8091. Thank you for your assistance. 

 

Sincerely, 

McKim & Creed, Inc. 

 
Chris Seamster, RLA 

Regional Manager-PDNR 

 

Cc: Mr. Lee Bowman 

  

      

 



 

 

 

 
 
17. Stormwater Management Plan/Calculations  
 

Briar Chapel - 
Commercial SD North 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  1730 Varsity Drive, Suite 500  Raleigh, NC 27606    919/233‐8091  Fax 919/233‐8031 

 Cc:    McKIM & CREED, INC.

Signed      

           Gareth Avant, PE 

                                          

 
 

 

   

LETTER OF TRANSMITTAL 

    DATE:  January 22, 2015 

TO: NCDENR – Division of Water Resources 

401 & Buffer Permitting Unit 
  PROJECT NO:  2735‐0128  TASK NO: EXP 

             512 N. Salisbury St. 

Archdale Building ‐ 9th floor 

Raleigh, NC 27604 

  RE:  Briar Chapel – Phase 11           

ATTENTION:  Mr. Boyd Devane    TRANSMITTAL NO:  1  PAGE  1 OF   1  

 
WE ARE SENDING:   Originals   Prints   Shop Drawings   Samples 

   Specifications   Calculations   Other ‐  
 

Quantity  Dwg 

No. 

Rev.  Description  Status

2      Stormwater Design Plans   G 

2      Narrative & Supporting Calculations  G 

2      BMP #18 Design Supplement  G 

2      BMP #18 O&M Agreement (1 Original, 1 copy)  G 

2      BMP #19 Design Supplement  G 

2      BMP #19 O&M Agreement (1 Original, 1 copy)  G 

Issue Status Code:  A.  Preliminary  B.  Fabrication Only  C.  For Information  D.  Bid  

  E.  Construction  F.  For Review & Comments  G.  For Approval  H.  See Remarks 
 

REMARKS:     

Boyd, 

Please find the enclosed documents for your review.  Please let us know if you have any questions or 

comments.  Thank you. 

 

 



Permit No.______________________
(to be provided by DWQ)

Please complete the yellow shaded items.

I.  PROJECT INFORMATION
Project name
Contact person
Phone number
Date
Drainage area number

II.  DESIGN INFORMATION
Site Characteristics
Drainage area 204,505 ft2

Impervious area, post-development 120,144 ft2

% impervious 58.75 %
Design rainfall depth 1.0 in

Storage Volume:  Non-SA Waters
Minimum volume required 9,863 ft3 OK

OK, volume provided is equal to or in excess of volume required.

Storage Volume:  SA Waters
1.5" runoff volume ft3

Pre-development 1-yr, 24-hr runoff ft3

Post-development 1-yr, 24-hr runoff ft3

Minimum volume required ft3

Peak Flow Calculations
Is the pre/post control of the 1yr 24hr storm peak flow required? Y (Y or N)
1-yr, 24-hr rainfall depth 3.0 in
Rational C, pre-development 0.40 (unitless)
Rational C, post-development 0.80 (unitless)
Rainfall intensity: 1-yr, 24-hr storm 0.13 in/hr OK
Pre-development 1-yr, 24-hr peak flow 12.87 ft3/sec
Post-development 1-yr, 24-hr peak flow 47.65 ft3/sec
Pre/Post 1-yr, 24-hr peak flow control 34.78 ft3/sec

Elevations
Temporary pool elevation 496.70 fmsl
Permanent pool elevation 495.50 fmsl

SHWT elevation (approx. at the perm. pool elevation) fmsl
Top of 10ft vegetated shelf elevation 496.00 fmsl
Bottom of 10ft vegetated shelf elevation 495.00 fmsl Data not needed for calculation option #1, but OK if provided.
Sediment cleanout, top elevation (bottom of pond) 491.00 fmsl
Sediment cleanout, bottom elevation 488.00 fmsl Data not needed for calculation option #1, but OK if provided.
Sediment storage provided 3.00 ft

Is there additional volume stored above the state-required temp. pool? N (Y or N)

Elevation of the top of the additional volume fmsl

Red triangles at the upper right hand corner indicate design comments

919.233.8091

20-Jan-2015

This form must be filled out, printed and submitted.

WET DETENTION BASIN SUPPLEMENT

Volume provided

ft3

ft3

Briar Chapel Development - SD North

Volume provided 10,329

STORMWATER MANAGEMENT PERMIT APPLICATION FORM

Gareth Avant, PE

401 CERTIFICATION APPLICATION FORM

The Required Items Checklist (Part III) must be printed, filled out and submitted along with all of the required information.

1 - Wet Pond #18

Form SW401-Wet Detention Basin-Rev.8-9/17/09 Parts I. & II. Design Summary, Page 1 of 2



Permit No.______________________
(to be provided by DWQ)

II.  DESIGN INFORMATION
Surface Areas
Area, temporary pool 9,411 ft2

Area REQUIRED, permanent pool 6,953 ft2

SA/DA ratio 3.40 (unitless)

Area PROVIDED, permanent pool, Aperm_pool 7,048 ft2 OK

Area, bottom of 10ft vegetated shelf, Abot_shelf 5,119 ft2

Area, sediment cleanout, top elevation (bottom of pond), Abot_pond 2,212 ft2

Volumes
Volume, temporary pool 10,329 ft3 OK

Volume, permanent pool, Vperm_pool 21,639 ft3

Volume, forebay (sum of forebays if more than one forebay) 3,896 ft3

Forebay % of permanent pool volume 18.0% % OK

SA/DA Table Data
Design TSS removal 90 %
Coastal SA/DA Table Used? N (Y or N)
Mountain/Piedmont SA/DA Table Used? Y (Y or N)
SA/DA ratio 3.40 (unitless)
Average depth (used in SA/DA table): 

Calculation option 1 used? (See Figure 10-2b) Y (Y or N)

Volume, permanent pool, Vperm_pool 21,639 ft3

Area provided, permanent pool, Aperm_pool 7,048 ft2

Average depth calculated 3.00 ft OK
Average depth used in SA/DA, dav, (Round to nearest 0.5ft) 3.0 ft OK

Calculation option 2 used? (See Figure 10-2b) N (Y or N)

Area provided, permanent pool, Aperm_pool 7,048 ft2

Area, bottom of 10ft vegetated shelf, Abot_shelf 5,119 ft2

Area, sediment cleanout, top elevation (bottom of pond), Abot_pond 2,212 ft2

"Depth" (distance b/w bottom of 10ft shelf and top of sediment) 4.00 ft
Average depth calculated ft
Average depth used in SA/DA, dav, (Round to nearest 0.5ft) ft

Drawdown Calculations
Drawdown through orifice? Y (Y or N)

Diameter of orifice (if circular) 1.75 in
Area of orifice (if-non-circular) in2

Coefficient of discharge (CD) 0.60 (unitless)
Driving head (Ho) 0.40 ft

Drawdown through weir? N (Y or N)
Weir type (unitless)
Coefficient of discharge (Cw) (unitless)
Length of weir (L) ft
Driving head (H) ft

Pre-development 1-yr, 24-hr peak flow 3.71 ft3/sec
Post-development 1-yr, 24-hr peak flow 12.59 ft3/sec
Storage volume discharge rate (through discharge orifice or weir) 0.04 ft3/sec

OK, draws down in 2-5 days.

Additional Information
Vegetated side slopes 3 :1 OK
Vegetated shelf slope 10 :1 OK
Vegetated shelf width 10.0 ft OK
Length of flowpath to width ratio 3 :1 OK
Length to width ratio 2.0 :1 OK
Trash rack for overflow & orifice? Y (Y or N) OK
Freeboard provided 1.0 ft OK
Vegetated filter provided? N (Y or N) OK
Recorded drainage easement provided? Y (Y or N) OK
Capures all runoff at ultimate build-out? Y (Y or N) OK
Drain mechanism for maintenance or emergencies is: 6" PVC with gate valve

Storage volume drawdown time 2.30 days

Form SW401-Wet Detention Basin-Rev.8-9/17/09 Parts I. & II. Design Summary, Page 2 of 2



Permit No.______________________
(to be provided by DWQ)

III.  REQUIRED ITEMS CHECKLIST

Initials
Page/ Plan 
Sheet No.

GCA C3.0 1. Plans (1" - 50' or larger) of the entire site showing:
- Design at ultimate build-out,
- Off-site drainage (if applicable),
- Delineated drainage basins (include Rational C coefficient per basin),
- Basin dimensions,
- Pretreatment system, 
- High flow bypass system,
- Maintenance access, 
- Proposed drainage easement and public right of way (ROW),
- Overflow device, and
- Boundaries of drainage easement. 

GCA D4.1-D4.3 2. Partial plan (1" = 30' or larger) and details for the wet detention basin showing:  
- Outlet structure with trash rack or similar,
- Maintenance access,
- Permanent pool dimensions,
- Forebay and main pond with hardened emergency spillway,
- Basin cross-section,    
- Vegetation specification for planting shelf, and   
- Filter strip.                                                                                

GCA D4.1-D4.3 3. Section view of the wet detention basin (1" = 20' or larger) showing:
- Side slopes, 3:1 or lower,
- Pretreatment and treatment areas, and 
- Inlet and outlet structures.                                                                                                             

GCA N/A 4. If the basin is used for sediment and erosion control during construction, clean out of the basin is specified 
on the plans prior to use as a wet detention basin.

GCA Calc Booklet 5. A table of elevations, areas, incremental volumes & accumulated volumes for overall pond and for forebay, 
to verify volume provided.

GCA C3.0 6. A construction sequence that shows how the wet detention basin will be protected from sediment until the 
entire drainage area is stabilized.

GCA Calc Booklet 7. The supporting calculations.

GCA Included 8. A copy of the signed and notarized operation and maintenance (O&M) agreement.

GCA N/A 9. A copy of the deed restrictions (if required).

________ N/A 10. A soils report that is based upon an actual field investigation, soil borings, and infiltration tests.    County 
soil maps are not an acceptable source of soils information.  

Please indicate the page or plan sheet numbers where the supporting documentation can be found.  An incomplete submittal package will 
result in a request for additional information.  This will delay final review and approval of the project.  Initial in the space provided to 
indicate the following design requirements have been met.  If the applicant has designated an agent, the agent may initial below.  If a 
requirement has not been met, attach justification.

Form SW401-Wet Detention Basin-Rev.8-9/17/09 Part III. Required Items Checklist, Page 1 of 1











Permit Number:__________________
(to be provided by DWQ)

I.  PROJECT INFORMATION
Project name
Contact name
Phone number
Date
Drainage area number

Site Characteristics
Drainage area 62,882 ft2

Impervious area 24,713 ft2

Percent impervious 39.3% %
Design rainfall depth 1.0 inch

Peak Flow Calculations

Is pre/post control of the 1-yr, 24-hr peak flow required? Y (Y or N)
1-yr, 24-hr runoff depth 3 in
1-yr, 24-hr intensity 0.13 in/hr
Pre-development 1-yr, 24-hr peak flow 1.140 ft3/sec
Post-development 1-yr, 24-hr peak flow 3.090 ft3/sec
Pre/Post 1-yr, 24-hr peak control 1.950 ft3/sec

Storage Volume:  Non-SA Waters
Minimum volume required 2,115.5 ft3

Volume provided 2,159.0 ft3 OK

Storage Volume:  SA Waters
1.5" runoff volume ft3

Pre-development 1-yr, 24-hr runoff ft3

Post-development 1-yr, 24-hr runoff ft3

Minimum volume required 0 ft3

Volume provided ft3

Cell Dimensions
Ponding depth of water 12 inches OK
Ponding depth of water 1.00 ft
Surface area of the top of the bioretention cell 2,420.0 ft2 OK

Length: 49 ft OK
Width: 47 ft OK
 -or- Radius ft

Media and Soils Summary
Drawdown time, ponded volume 12 hr OK
Drawdown time, to 24 inches below surface 12 hr OK
Drawdown time, total: 24 hr
In-situ soil:

Soil permeability in/hr
Planting media soil:

Soil permeability 4.55 in/hr OK
Soil composition

% Sand (by volume) 87% OK
% Fines (by volume) 10% OK

II.  DESIGN INFORMATION

This form must be filled out, printed and submitted.
The Required Items Checklist (Part III) must be printed, filled out and submitted along with all of the required information.

Briar Chapel Development - SD North

Gareth Avant, PE

919.233.8091

20-Jan-2015

2 - Bio Area #19

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

BIORETENTION CELL SUPPLEMENT

Form SW401-Bioretention-Rev.8
June 25, 2010 Parts I and II. Design Summary, Page 1 of 3 



Permit Number:__________________
(to be provided by DWQ)

% Organic (by volume) 3% OK
Total: 100%

Phosphorus Index (P-Index) of media 10 (unitless) OK

Form SW401-Bioretention-Rev.8
June 25, 2010 Parts I and II. Design Summary, Page 2 of 3 



Permit Number:__________________
(to be provided by DWQ)

Basin Elevations
Temporary pool elevation 491.00 fmsl
Type of bioretention cell (answer "Y" to only one of the two following 
questions):

Is this a grassed cell? Y (Y or N) OK
Is this a cell with trees/shrubs? (Y or N)

Planting elevation (top of the mulch or grass sod layer) 490 fmsl
Depth of mulch inches
Bottom of the planting media soil 488 fmsl
Planting media depth 2 ft
Depth of washed sand below planting media soil 0.5 ft

Are underdrains being installed? Y (Y or N)

How many clean out pipes are being installed? 7  OK
What factor of safety is used for sizing the underdrains? (See 
BMP Manual Section 12.3.6)

2 OK

Additional distance between the bottom of the planting media and 
the bottom of the cell to account for underdrains

1 ft

Bottom of the cell required 486.5 fmsl
SHWT elevation fmsl
Distance from bottom to SHWT 486.5 ft OK

Internal Water Storage Zone (IWS)
Does the design include IWS N (Y or N)
Elevation of the top of the upturned elbow fmsl
Separation of IWS and Surface 490 ft

Planting Plan
Number of tree species 0
Number of shrub species
Number of herbaceous groundcover species

Additional Information
Does volume in excess of the design volume bypass the 
bioretention cell?

Y (Y or N) OK

Does volume in excess of the design volume flow evenly distributed 
through a vegetated filter?

N (Y or N) Excess volume must pass through filter.

What is the length of the vegetated filter? ft 

Does the design use a level spreader to evenly distribute flow? (Y or N)

Is the BMP located at least 30 feet from surface waters (50 feet if 
SA waters)?

Y (Y or N) OK

Is the BMP localed at least 100 feet from water supply wells? Y (Y or N) OK
Are the vegetated side slopes equal to or less than 3:1? Y (Y or N) OK
Is the BMP located in a proposed drainage easement with access 
to a public Right of Way (ROW)?

Y (Y or N) OK

Inlet velocity (from treatment system) >2 ft/sec
Insufficient inlet velocity unless energy dissipating devices are being 
used.

Is the area surrounding the cell likely to undergo development in the 
future?

N (Y or N) OK

Are the slopes draining to the bioretention cell greater than 20%? N (Y or N) OK

Is the drainage area permanently stabilized? Y (Y or N) OK
Pretreatment Used
(Indicate Type Used with an "X" in the shaded cell)

Gravel and grass

(8+inches gravel followed by 3-5 ft of grass)
Grassed swale
Forebay X

   Other

OK

Form SW401-Bioretention-Rev.8
June 25, 2010 Parts I and II. Design Summary, Page 3 of 3 



Permit No:________________
(to be assigned by DWQ)

Initials
Page/ Plan 
Sheet No.

________ ________ 1. Plans (1" - 50' or larger) of the entire site showing:
- Design at ultimate build-out,
- Off-site drainage (if applicable),
- Delineated drainage basins (include Rational C coefficient per basin),
- Cell dimensions,
- Pretreatment system, 
- High flow bypass system,
- Maintenance access, 
- Recorded drainage easement and public right of way (ROW),
- Clean out pipe locations, 
- Overflow device, and
- Boundaries of drainage easement. 

________ ________ 2. Plan details (1" = 30' or larger) for the bioretention cell showing:
- Cell dimensions
- Pretreatment system, 
- High flow bypass system,
- Maintenance access, 
- Recorded drainage easement and public right of way (ROW),
- Design at ultimate build-out,
- Off-site drainage (if applicable),
- Clean out pipe locations, 
- Overflow device, and
- Boundaries of drainage easement. 
- Indicate the P-Index between 10 and 30

________ ________ 3. Section view of the bioretention cell (1" = 20' or larger) showing:
- Side slopes, 3:1 or lower
- Underdrain system (if applicable), and 
- Bioretention cell layers [ground level and slope, pre-treatment, ponding depth, mulch depth, fill media 
depth, washed sand, filter fabric (or choking stone if applicable), #57 stone, underdrains (if applicable), 
SHWT level(s), and overflow structure]                                                                                                         

________ ________ 4. A soils report that is based upon an actual field investigation, soil borings, and infiltration tests.  The 
results of the soils report must be verified in the field by DWQ, by completing & submitting the soils 
investigation request form.  County soil maps are not an acceptable source of soils information.  All 
elevations shall be in feet mean sea level (fmsl). Results of soils tests of both the planting soil and the in 
situ soil must include: 
- Soil permeability, 
- Soil composition (% sand, % fines, % organic), and
- P-index.

________ ________ 5. A detailed planting plan (1" = 20' or larger) prepared by a qualified individual showing:
- A variety of suitable species, 
- Sizes, spacing and locations of plantings, 
- Total quantity of each type of plant specified,
- A planting detail,
- The source nursery for the plants, and
- Fertilizer and watering requirements to establish vegetation.

________ ________ 6. A construction sequence that shows how the bioretention cell will be protected from sediment until the 
entire drainage area is stabilized.

________ ________ 7. The supporting calculations (including underdrain calculations, if applicable).

________ ________ 8. A copy of the signed and notarized inspection and maintenance (I&M) agreement.

________ ________ 9. A copy of the deed restriction.

Please indicate the page or plan sheet numbers where the supporting documentation can be found.  An incomplete submittal package will 
result in a request for additional information.  This will delay final review and approval of the project.   Initial in the space provided to 
indicate the following design requirements have been met.  If the applicant has designated an agent, the agent may initial below.  If a 
requirement has not been met, attach justification.

III.  REQUIRED ITEMS CHECKLIST

Form SW401-Bioretention-Rev.7 Part III, Page 1 of 1
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Briar Chapel Development 
SD North Commercial  

Chatham County, North Carolina 
January 20, 2015 

 
 
 
 

Prepared for: 
 

 
 

NNP Briar Chapel, LLC 
16 Windy Knoll Circle 

Chapel Hill, North Carolina 27516 
 
 
 
 

Prepared By: 

 
1730 Varsity Drive, Suite 500 

Raleigh, North Carolina 27606 
Phone: (919) 233.8091 

Fax: (919) 233.8031 
 

M&C Project No. 02735-0128 



PROJECT DESCRIPITON 
 
The purpose of the project is to construct water, sewer, stormwater management and roadway 
infrastructure to support future commercial development within the SD North Commercial area 
of the Briar Chapel development. 
 
Based on the conditions of the approved 401 Water Quality Certification, NCDENR-DWQ will 
require runoff from the roads and impervious surfaces to be captured and treated for 85% TSS 
removal before being discharged into existing stream buffers.  To meet this requirement, the 
runoff from the current and future development within this parcel will be captured and directed 
into one of two proposed stormwater management facilities: Wet Detention Pond #18 in the 
northern portion of the site and Bioretention #19 in the southern portion of the site.  Calculations 
for these new facilities are included in this package. 
 
SITE DESCRIPTION 
 
The project area is approximately 7.5 acres of disturbed area located within the SD North 
development area.  The site is bounded to the east by US Highway 15-501 and to the south by 
Briar Chapel Parkway. 
 
The site generally slopes away from 2 high areas; 1 located along Briar Chapel Parkway, where 
the site drains away in each direction; the other located at the northeast corner of the project 
area along the property boundary near US 15-501, where the site drains away and towards the 
west.  Additionally, the western side of the project area has buffered streams that are tributary to 
Pokeberry Creek (WS-IV; NSW). 
 
SOILS 
 
According to the Chatham County Generalized Soil Survey, the soils located on the site are 
classified as Wedowee sandy loam, 2 to 35 percent slopes (WeB, WeC, and WeE). 
 
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. 

 
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 buffer.  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. 



BIORETENTION DESIGN 
 
The goal of this bioretention area will be to remove 85% of the total suspended solids entering 
from the surrounding impervious drainage area before discharging into the adjacent stream.  To 
obtain the goal of keeping the footprint as small as possible the temporary ponding depth for 
the design is 12”, which is the maximum desired as stated in the BMP Manual.  Any runoff 
exceeding the ponding depth will be discharged, via a riser structure and outlet pipe, directly 
into the adjacent stream buffer at non-erosive velocities. 
 
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 
permanent stormwater management devices and shall adhere to conditions agreed upon by 
the executed Operation and Maintenance agreements.  Any measure that fails to function as 
intended shall be repaired immediately. 
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Soil Map—Chatham County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/15/2014
Page 1 of 3
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Map Unit Legend

Chatham County, North Carolina (NC037)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

WeB Wedowee sandy loam, 2 to 6
percent slopes

8.3 29.8%

WeC Wedowee sandy loam, 6 to 10
percent slopes

10.7 38.3%

WeE Wedowee sandy loam, 15 to 25
percent slopes

8.9 32.0%

Totals for Area of Interest 28.0 100.0%

Soil Map—Chatham County, North Carolina

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/15/2014
Page 3 of 3



B
R

IA
R

 C
H

A
P

E
L

P
A

R
K

W

A
Y

U

S

 

H

I

G

H

W

A

Y

 

1

5

/

5

0

1

WET DETENTION POND #18

DRAINAGE  AREA #1

4.69 ACRES

DRAINAGE  AREA #2

1.44 ACRES

BIORETENTION #19

DESCRIPTIONS DATE

REV.NO.

REVISIONS

SCALE

HORIZONTAL:

VERTICAL:

SEAL

STATUS:

DRAWN

PROJ. MGR. 

DESIGNED

CHECKED

DATE:

MCE PROJ. #

SEAL

www.mckimcreed.com

BRIAR CHAPEL

COMMERCIAL SD NORTH

CHATHAM COUNTY, NORTH CAROLINA

02735-0128

JANUARY 20, 2015

FINAL DRAWINGS

FOR REVIEW PURPOSES ONLY

1

BSS

BSS

GCA

CHS

1730 Varsity Drive, Suite 500

Phone: (919)233-8091, Fax: (919)233-8031

Raleigh, North Carolina 27606

1 1st SUBMITTALS TO REVIEWERS 2015.01.20

F-1222

1" = 50'

N/A

MAP-1

MAP-1

DRAINAGE AREA MAP



Wet Detention Pond #18 
Design



3rd revision
2nd revision
1st revision

02735-0128

Date
January 20, 2015

WATER QUALITY POND #18 CALCULATIONS

Project Name

Briar Chapel - Commercial SD North

Project Number



Water Quality Pond Drainage Area Data

Project
Project No.

Date

Total site area 204,505 square feet = 4.69 acres

Existing Proposed Change Existing Proposed
Impervious areas [sf] [sf] [sf] [sf] [sf]
Parcel #2
  On-site buildings 0 12,189 12,189 0 0
  On-site streets/parking 0 36,714 36,714 0 0
  On-site sidewalks 0 1,946 1,946 0 0
Parcels #3 & #4
  On-site building #1 & patio 0 11,409 11,409 0 0
  On-site building #2 0 2,507 2,507 0 0
  On-site streets/parking 0 45,298 45,298 0 0
  On-site sidewalks 0 4,360 4,360 0 0
On-site future (open space) 0 0 0 0 0
Off-site future development 0 0 0 0 0
5% Contingency 0 5,721 5,721 0 0
Total Impervious 0 120,144 120,144 0 0

Existing Proposed Change Existing Proposed
Non-impervious areas [sf] [sf] [sf] [sf] [sf]
On-site grass/landscape 0 469,691 469,691 0 0
On-site woods 1,446,171 11,425 -1,434,746 0 0
Other undeveloped 0 0 0 0 0
Total off-site non-impervious 0 0 0 0 0
Total non-impervious 1,446,171 481,116 -965,055 0 0

Total Drainage Area 204,505 204,505 0 3,167,850 3,167,850
Percent Impervious 0.0 58.7 58.7 0.0 0.0

Notes:

Briar Chapel - Commercial SD North
02735-0128

January 20, 2015

Other Drainage AreaDrainage area to pond

Other Drainage AreaDrainage area to pond

2015.01.19.Wet Detention Sizing.xls 
Site Drainage Area Data Page 2 of 19 Printed 1/22/2015 9:08 AM



Water Quality Pond Surface Area Calculations

Project
Project No.

Date

204,505 square feet
120,144 square feet

3.0 feet

Chatham County
Piedmont

58.7 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%) 2.4 percent
For a site in the Piedmont (90%) 3.4 percent
For a site in a Coastal County w/ Vegetative Filter 4.9 percent
For a site in a Coastal County w/out Vegetative Filter 6.8 percent

Required surface area of pond:
For a site in the Piedmont (85%) 4,830.0 square feet
For a site in the Piedmont (90%) 7,030.0 square feet
For a site in a Coastal County w/ Vegetative Filter 10,030.0 square feet
For a site in a Coastal County w/out Vegetative Filter 13,960.0 square feet

Notes:

% Impervious cover

January 20, 2015

Briar Chapel - Commercial SD North
02735-0128

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

2015.01.19.Wet Detention Sizing.xls 
Pond Surface Area Calcs Page 4 of 19 Printed 1/22/2015 9:08 AM



Water Quality Pond Stormwater Runoff Volume Calculations

Project
Project No.

Date

Drainage area 204,505 square feet
Impervious area 120,144 square feet
Rainfall depth 1.00 inches

Percent Impervious 58.7 percent

R(v)=0.05+0.009*(Percent impervious)
Runoff coefficient - R(v) 0.58 in/in

Runoff volume=(Design rainfall)*(R(v))*(Drainage area)
Runoff volume 9,862.9 cubic feet

Notes:

Briar Chapel - Commercial SD North
02735-0128

January 20, 2015

2015.01.19.Wet Detention Sizing.xls 
Runoff Volume Calcs Page 5 of 19 Printed 1/22/2015 9:08 AM



Project Briar Chapel - Commercial SD North
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]

495.5 0 7,048.0 0.162 7,048.0 0.2 0.0 0.0 0.0 0.0
496 0.5 8,788.0 0.202 8,788.0 0.0 3,959.0 0.1 3,959.0 0.1

496.7 1.2 9,411.0 0.216 9,411.0 0.0 6,369.6 0.1 10,328.6 0.2
497 1.5 9,679.0 0.222 9,679.0 0.0 2,863.5 0.1 13,192.2 0.2
498 2.5 10,589.0 0.243 10,589.0 0.0 10,134.0 0.2 23,326.2 0.3
499 3.5 11,531.0 0.265 11,531.0 0.0 11,060.0 0.3 34,386.2 0.5
500 4.5 12,505.0 0.287 12,505.0 0.0 12,018.0 0.3 46,404.2 0.5
501 5.5 13,513.0 0.310 13,513.0 0.0 13,009.0 0.3 59,413.2 0.6

January 20, 2015

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

02735-0128

2015.01.19.Wet Detention Sizing.xls 
Stage Storage (Temp Pool) Page 6 of 19 Printed 1/22/2015 9:08 AM



Project Briar Chapel - Commercial SD North
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]

488 0 672.0 0.015 672.0 0.0 0.0 0.0 0.0 0.0
489 1 1,115.0 0.026 443.0 0.0 893.5 0.0 893.5 0.0
490 2 1,626.0 0.037 511.0 0.0 1,370.5 0.0 2,264.0 0.1
491 3 2,212.0 0.051 586.0 0.0 1,919.0 0.0 4,183.0 0.1
492 4 2,866.0 0.066 654.0 0.0 2,539.0 0.1 6,722.0 0.1
493 5 3,565.0 0.082 699.0 0.0 3,215.5 0.1 9,937.5 0.1
494 6 4,318.0 0.099 753.0 0.0 3,941.5 0.1 13,879.0 0.2
495 7 5,119.0 0.118 801.0 0.0 4,718.5 0.1 18,597.5 0.2

495.5 7.5 7,048.0 0.162 1,929.0 0.0 3,041.8 0.1 21,639.3 0.2

January 20, 2015

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

02735-0128

2015.01.19.Wet Detention Sizing.xls 
Stage Storage (Perm Pool) Page 7 of 19 Printed 1/22/2015 9:08 AM



Project Briar Chapel - Commercial SD North
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]

488 0 30.0 0.001 30.0 0.0 0.0 0.0 0.0 0.0
489 1 99.0 0.002 69.0 0.0 64.5 0.0 64.5 0.0
490 2 194.0 0.004 95.0 0.0 146.5 0.0 211.0 0.0
491 3 323.0 0.007 129.0 0.0 258.5 0.0 469.5 0.0
492 4 479.0 0.011 156.0 0.0 401.0 0.0 870.5 0.0
493 5 663.0 0.015 184.0 0.0 571.0 0.0 1,441.5 0.0
494 6 874.0 0.020 211.0 0.0 768.5 0.0 2,210.0 0.0
495 7 1,112.0 0.026 238.0 0.0 993.0 0.0 3,203.0 0.0

495.5 7.5 1,660.0 0.038 548.0 0.0 693.0 0.0 3,896.0 0.0

January 20, 2015

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

02735-0128

2015.01.19.Wet Detention Sizing.xls 
Stage Storage (Forebays) Page 8 of 19 Printed 1/22/2015 9:08 AM



Water Quality Basin Dewatering Time Calculations

Project Briar Chapel - Commercial SD North
Project No. 02735-0128

Date

9,863 cubic feet
Total treatment volume 10,329 cubic feet

1.20 feet
Driving head 0.40 feet

0.60
1.75 inches

1

0.017 square feet
2.4 square inches

0.017 square feet
2.4 square inches

2.3 days
54.1 hours

2.4 days
56.7 hours

Notes:

t = drawdown time
V = treatment volume

Cd = orifice coefficient
A = 
H = 

Dewatering time formula: t (days) = V / (Cd*A*Sqrt (2*32.2*H)*86,400)

cross sectional area of orifice
driving head (1/3 max. head)

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

Cross sectional area of dewatering hole(s) =
Cross sectional area of dewatering hole(s) =

Dewatering time for water quality volume =

Dewatering time for total volume =

January 20, 2015

Water quality treatment volume

Maximum head of water above dewatering hole

Orifice coefficient
Diameter of each hole
Number of holes



Water Quality Pond Summary Information

Project
Project No.

Date

204,505 square feet = 4.69 acres
120,144 square feet = 2.76 acres

488.00 feet
495.50 feet
21,639 cubic feet

Forebay volume at normal pool 3,896 cubic feet
Forbay % of total volume 18.0%

9,863 cubic feet
Required surface area for pond 7,030 square feet

10,329 496.7

7,048 square feet

Average Depth 3.08 feet

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

Briar Chapel - Commercial SD North
02735-0128

January 20, 2015

Drainage area to pond

Required volume for design rainfall

Volume provided for storage of design rainfall =

2015.01.19.Wet Detention Sizing.xls 
Summary Data Page 11 of 19 Printed 1/22/2015 9:08 AM



1S

Pre-Development

2S

Post-Development

3P

BMP #18

Routing Diagram for 2015.01.20.BMP #18
Prepared by McKim & Creed,  Printed 1/22/2015

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

Subcat Reach Pond Link



Type II 24-hr  1-Yr Rainfall=2.96"2015.01.20.BMP #18
  Printed  1/22/2015Prepared by McKim & Creed
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Summary for Subcatchment 1S: Pre-Development

Runoff = 3.71 cfs @ 12.09 hrs,  Volume= 0.239 af,  Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Yr Rainfall=2.96"

Area (ac) CN Description
4.690 70 Woods, Good, HSG C
4.690 100.00% Pervious Area

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

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

4

3

2

1

0

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

Runoff Area=4.690 ac
Runoff Volume=0.239 af

Runoff Depth>0.61"
Tc=15.0 min

CN=70

3.71 cfs



Type II 24-hr  1-Yr Rainfall=2.96"2015.01.20.BMP #18
  Printed  1/22/2015Prepared by McKim & Creed
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Summary for Subcatchment 2S: Post-Development

Runoff = 12.59 cfs @ 12.01 hrs,  Volume= 0.647 af,  Depth> 1.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Yr Rainfall=2.96"

Area (ac) CN Description
1.940 74 >75% Grass cover, Good, HSG C
2.760 98 Paved parking, HSG C
4.700 88 Weighted Average
1.940 41.28% Pervious Area
2.760 58.72% Impervious Area

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

Subcatchment 2S: Post-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (
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Type II 24-hr
1-Yr Rainfall=2.96"

Runoff Area=4.700 ac
Runoff Volume=0.647 af

Runoff Depth>1.65"
Tc=10.0 min

CN=88

12.59 cfs



Type II 24-hr  1-Yr Rainfall=2.96"2015.01.20.BMP #18
  Printed  1/22/2015Prepared by McKim & Creed
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Summary for Pond 3P: BMP #18

Inflow Area = 4.700 ac, 58.72% Impervious,  Inflow Depth > 1.65"    for  1-Yr event
Inflow = 12.59 cfs @ 12.01 hrs,  Volume= 0.647 af
Outflow = 3.12 cfs @ 12.24 hrs,  Volume= 0.342 af,  Atten= 75%,  Lag= 13.5 min
Primary = 3.12 cfs @ 12.24 hrs,  Volume= 0.342 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 497.18' @ 12.24 hrs   Surf.Area= 9,843 sf   Storage= 14,949 cf

Plug-Flow detention time= 156.6 min calculated for 0.342 af (53% of inflow)
Center-of-Mass det. time= 79.6 min ( 859.0 - 779.4 )

Volume Invert Avail.Storage Storage Description
#1 495.50' 59,414 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

495.50 7,048 0 0
496.00 8,788 3,959 3,959
497.00 9,679 9,234 13,193
498.00 10,589 10,134 23,327
499.00 11,531 11,060 34,387
500.00 12,505 12,018 46,405
501.00 13,513 13,009 59,414

Device Routing     Invert Outlet Devices
#1 Primary 492.75' 15.0"  Round Culvert   

L= 42.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 492.75' / 492.25'   S= 0.0119 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

#2 Device 1 495.50' 1.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 497.00' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 499.00' 20.0' long  x 22.0' 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=3.07 cfs @ 12.24 hrs  HW=497.18'   (Free Discharge)
1=Culvert  (Passes 3.07 cfs of 11.52 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.10 cfs @ 6.11 fps)
3=Orifice/Grate  (Weir Controls 2.97 cfs @ 1.38 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=495.50'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: BMP #18

Inflow
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Secondary

Hydrograph

Time  (hours)
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Inflow Area=4.700 ac
Peak Elev=497.18'
Storage=14,949 cf

12.59 cfs

3.12 cfs
3.12 cfs

0.00 cfs



Type II 24-hr  10-Yr Rainfall=5.17"2015.01.20.BMP #18
  Printed  1/22/2015Prepared by McKim & Creed
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Summary for Subcatchment 1S: Pre-Development

Runoff = 12.89 cfs @ 12.08 hrs,  Volume= 0.769 af,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Yr Rainfall=5.17"

Area (ac) CN Description
4.690 70 Woods, Good, HSG C
4.690 100.00% Pervious Area

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

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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w
  (
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Type II 24-hr
10-Yr Rainfall=5.17"

Runoff Area=4.690 ac
Runoff Volume=0.769 af

Runoff Depth>1.97"
Tc=15.0 min

CN=70

12.89 cfs



Type II 24-hr  10-Yr Rainfall=5.17"2015.01.20.BMP #18
  Printed  1/22/2015Prepared by McKim & Creed
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Summary for Subcatchment 2S: Post-Development

Runoff = 26.20 cfs @ 12.01 hrs,  Volume= 1.404 af,  Depth> 3.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Yr Rainfall=5.17"

Area (ac) CN Description
1.940 74 >75% Grass cover, Good, HSG C
2.760 98 Paved parking, HSG C
4.700 88 Weighted Average
1.940 41.28% Pervious Area
2.760 58.72% Impervious Area

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

Subcatchment 2S: Post-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type II 24-hr
10-Yr Rainfall=5.17"

Runoff Area=4.700 ac
Runoff Volume=1.404 af

Runoff Depth>3.59"
Tc=10.0 min

CN=88

26.20 cfs



Type II 24-hr  10-Yr Rainfall=5.17"2015.01.20.BMP #18
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Summary for Pond 3P: BMP #18

Inflow Area = 4.700 ac, 58.72% Impervious,  Inflow Depth > 3.59"    for  10-Yr event
Inflow = 26.20 cfs @ 12.01 hrs,  Volume= 1.404 af
Outflow = 12.79 cfs @ 12.14 hrs,  Volume= 1.095 af,  Atten= 51%,  Lag= 7.8 min
Primary = 12.79 cfs @ 12.14 hrs,  Volume= 1.095 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 498.06' @ 12.14 hrs   Surf.Area= 10,646 sf   Storage= 23,971 cf

Plug-Flow detention time= 99.4 min calculated for 1.095 af (78% of inflow)
Center-of-Mass det. time= 42.4 min ( 804.0 - 761.6 )

Volume Invert Avail.Storage Storage Description
#1 495.50' 59,414 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

495.50 7,048 0 0
496.00 8,788 3,959 3,959
497.00 9,679 9,234 13,193
498.00 10,589 10,134 23,327
499.00 11,531 11,060 34,387
500.00 12,505 12,018 46,405
501.00 13,513 13,009 59,414

Device Routing     Invert Outlet Devices
#1 Primary 492.75' 15.0"  Round Culvert   

L= 42.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 492.75' / 492.25'   S= 0.0119 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

#2 Device 1 495.50' 1.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 497.00' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 499.00' 20.0' long  x 22.0' 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=12.78 cfs @ 12.14 hrs  HW=498.05'   (Free Discharge)
1=Culvert  (Inlet Controls 12.78 cfs @ 10.42 fps)

2=Orifice/Grate  (Passes < 0.12 cfs potential flow)
3=Orifice/Grate  (Passes < 42.47 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=495.50'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: BMP #18
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Inflow Area=4.700 ac
Peak Elev=498.06'
Storage=23,971 cf

26.20 cfs

12.79 cfs
12.79 cfs

0.00 cfs



Type II 24-hr  100-Yr Rainfall=7.62"2015.01.20.BMP #18
  Printed  1/22/2015Prepared by McKim & Creed
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Summary for Subcatchment 1S: Pre-Development

Runoff = 24.93 cfs @ 12.07 hrs,  Volume= 1.490 af,  Depth> 3.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Yr Rainfall=7.62"

Area (ac) CN Description
4.690 70 Woods, Good, HSG C
4.690 100.00% Pervious Area

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

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-Yr Rainfall=7.62"

Runoff Area=4.690 ac
Runoff Volume=1.490 af

Runoff Depth>3.81"
Tc=15.0 min

CN=70

24.93 cfs
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Summary for Subcatchment 2S: Post-Development

Runoff = 41.22 cfs @ 12.01 hrs,  Volume= 2.274 af,  Depth> 5.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Yr Rainfall=7.62"

Area (ac) CN Description
1.940 74 >75% Grass cover, Good, HSG C
2.760 98 Paved parking, HSG C
4.700 88 Weighted Average
1.940 41.28% Pervious Area
2.760 58.72% Impervious Area

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

Subcatchment 2S: Post-Development

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-Yr Rainfall=7.62"

Runoff Area=4.700 ac
Runoff Volume=2.274 af

Runoff Depth>5.81"
Tc=10.0 min

CN=88

41.22 cfs
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Summary for Pond 3P: BMP #18

[82] Warning: Early inflow requires earlier time span

Inflow Area = 4.700 ac, 58.72% Impervious,  Inflow Depth > 5.81"    for  100-Yr event
Inflow = 41.22 cfs @ 12.01 hrs,  Volume= 2.274 af
Outflow = 18.65 cfs @ 12.15 hrs,  Volume= 1.961 af,  Atten= 55%,  Lag= 8.7 min
Primary = 14.25 cfs @ 12.15 hrs,  Volume= 1.920 af
Secondary = 4.41 cfs @ 12.15 hrs,  Volume= 0.041 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 499.19' @ 12.15 hrs   Surf.Area= 11,715 sf   Storage= 36,583 cf

Plug-Flow detention time= 84.8 min calculated for 1.961 af (86% of inflow)
Center-of-Mass det. time= 41.5 min ( 793.3 - 751.8 )

Volume Invert Avail.Storage Storage Description
#1 495.50' 59,414 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

495.50 7,048 0 0
496.00 8,788 3,959 3,959
497.00 9,679 9,234 13,193
498.00 10,589 10,134 23,327
499.00 11,531 11,060 34,387
500.00 12,505 12,018 46,405
501.00 13,513 13,009 59,414

Device Routing     Invert Outlet Devices
#1 Primary 492.75' 15.0"  Round Culvert   

L= 42.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 492.75' / 492.25'   S= 0.0119 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

#2 Device 1 495.50' 1.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 497.00' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 499.00' 20.0' long  x 22.0' 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=14.24 cfs @ 12.15 hrs  HW=499.18'   (Free Discharge)
1=Culvert  (Inlet Controls 14.24 cfs @ 11.60 fps)

2=Orifice/Grate  (Passes < 0.14 cfs potential flow)
3=Orifice/Grate  (Passes < 64.04 cfs potential flow)

Secondary OutFlow  Max=4.24 cfs @ 12.15 hrs  HW=499.18'   (Free Discharge)
4=Broad-Crested Rectangular Weir  (Weir Controls 4.24 cfs @ 1.15 fps)
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Pond 3P: BMP #18
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Inflow Area=4.700 ac
Peak Elev=499.19'
Storage=36,583 cf

41.22 cfs

18.65 cfs

14.25 cfs

4.41 cfs



ANTI-FLOATATION DESIGN

Pond Name= BMP #18
Riser Outer Width = 4 ft Riser Resisting Force = 4,988 lb

Riser Outer Length = 4 ft Base Resisting Force = 2,813 lb
Riser Inner Width = 3 ft Total Resisting Force = 7,800 lb

Riser Inner Length = 3 ft
Riser Height = 4.75 ft Riser Buoyant Force = 4,742 lb

Base Buoyant Force = 1,170 lb
Concrete Base Length = 5 ft Total Buoyant Force = 5,912 lb
Concrete Base Width = 5 ft
Concrete Base Depth = 9 in Factor of Safety 1.32 Design Acceptable

PROJECT NAME: Briar Chapel - SD North
PROJECT LOCATION: Chatham County, NC

DESIGNED BY:  GCA

CHECKED BY: GML

DATE: 01/20/2015

PROJECT NO:
2735-0128



OUTLET PROTECTION
DESIGN

Storm Outlet Structure

Structure= HW-25 BMP #18 Outlet Q10/Qfull = 1.82
Size= 15  in V/Vfull = 1.79
Q10 = 12.79  cfs V = 10.3 fps
Qfull = 7.03  cfs
Vfull = 5.73  fps

From Fig. 8.06.b.1: Zone = 2

From Fig. 8.06.b.2: D50 = 8  in
DMAX = 12  in
Riprap Class = B
Apron Thickness = 22  in
Apron Length = 7.5  ft
Apron Width = 3 x Dia = 4.0  ft

PROJECT LOCATION: Chatham County, NC 02735-0128 GML

DATE: 01/20/2015 DESIGNED BY:

GCA

PROJECT NAME: Briar Chapel - SD North PROJECT NO: CHECKED BY
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BIORETENTION #19 SIZING CALCULATIONS

Project Name

Briar Chapel - Commercial SD North

Project Number



Water Quality Pond Drainage Area Data

Project
Project No.

Date

Total site area 62,882 square feet = 1.44 acres

Existing Proposed Change Existing Proposed
Impervious areas [sf] [sf] [sf] [sf] [sf]
On-site buildings 0 12,300 12,300 0 0
On-site streets/parking 0 11,236 11,236 0 0
On-site alleys 0 0 0 0 0
On-site sidewalks 0 0 0 0 0
On-site future (open space) 0 0 0 0 0
Off-site future development 0 0 0 0 0
5% Contingency 0 1,177 1,177 0 0
Total Impervious 0 24,713 24,713 0 0

Existing Proposed Change Existing Proposed
Non-impervious areas [sf] [sf] [sf] [sf] [sf]
On-site grass/landscape 0 80,145 80,145 0 0
On-site woods 1,446,171 0 -1,446,171 0 0
Other undeveloped 0 0 0 0 0
Total off-site non-impervious 0 0 0 0 0
Total non-impervious 1,446,171 80,145 -1,366,026 0 0

Total Drainage Area 62,882 62,882 0 3,167,850 3,167,850
Percent Impervious 0.0 39.3 39.3 0.0 0.0

Notes:

Other Drainage AreaDrainage area to pond

Briar Chapel - Commercial SD North
02735-0128

January 20, 2015

Other Drainage AreaDrainage area to pond

2015.01.19.Wetland Sizing.xls 
Site Drainage Area Data Page 2 of 13 Printed 1/22/2015 8:33 AM



Water Quality Pond Stormwater Runoff Volume Calculations

Project
Project No.

Date

Drainage area 62,882 square feet
Impervious area 24,713 square feet
Rainfall depth 1.00 inches

Percent Impervious 39.3 percent

R(v)=0.05+0.009*(Percent impervious)
Runoff coefficient - R(v) 0.40 in/in

Runoff volume=(Design rainfall)*(R(v))*(Drainage area)
Runoff volume 2,115.5 cubic feet

Notes:

Briar Chapel - Commercial SD North
02735-0128

January 20, 2015

2015.01.19.Wetland Sizing.xls 
Runoff Volume Calcs Page 3 of 13 Printed 1/22/2015 8:33 AM



Project Briar Chapel - Commercial SD North
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]

490 0 1,898.0 0.044 1,898.0 0.0 0.0 0.0 0.0 0.0
491 1 2,420.0 0.056 2,420.0 0.0 2,159.0 0.0 2,159.0 0.0
492 2 2,966.0 0.068 2,966.0 0.0 2,693.0 0.1 4,852.0 0.1
493 3 3,598.0 0.083 3,598.0 0.0 3,282.0 0.1 8,134.0 0.1
494 4 4,197.0 0.096 4,197.0 0.0 3,897.5 0.1 12,031.5 0.2

January 20, 2015

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

02735-0128

2015.01.19.Wetland Sizing.xls 
Stage Storage (Temp Pool) Page 4 of 13 Printed 1/22/2015 8:33 AM



1S

Pre-Development

2S

Post-Development

3P

BMP #18

Routing Diagram for 2015.01.20.BMP #19-Bio
Prepared by McKim & Creed,  Printed 1/22/2015

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

Subcat Reach Pond Link



Type II 24-hr  1-Yr Rainfall=2.96"2015.01.20.BMP #19-Bio
  Printed  1/22/2015Prepared by McKim & Creed
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Summary for Subcatchment 1S: Pre-Development

Runoff = 1.14 cfs @ 12.09 hrs,  Volume= 0.074 af,  Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Yr Rainfall=2.96"

Area (sf) CN Description
62,882 70 Woods, Good, HSG C
62,882 100.00% Pervious Area

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

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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lo

w
  (

cf
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Type II 24-hr
1-Yr Rainfall=2.96"

Runoff Area=62,882 sf
Runoff Volume=0.074 af

Runoff Depth>0.61"
Tc=15.0 min

CN=70

1.14 cfs



Type II 24-hr  1-Yr Rainfall=2.96"2015.01.20.BMP #19-Bio
  Printed  1/22/2015Prepared by McKim & Creed

Page 8HydroCAD® 10.00  s/n 04927  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Post-Development

Runoff = 3.09 cfs @ 12.02 hrs,  Volume= 0.156 af,  Depth> 1.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Yr Rainfall=2.96"

Area (sf) CN Description
38,169 74 >75% Grass cover, Good, HSG C
24,713 98 Paved parking, HSG C
62,882 83 Weighted Average
38,169 60.70% Pervious Area
24,713 39.30% Impervious Area

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

Subcatchment 2S: Post-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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w
  (
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0

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

Runoff Area=62,882 sf
Runoff Volume=0.156 af

Runoff Depth>1.30"
Tc=10.0 min

CN=83

3.09 cfs



Type II 24-hr  1-Yr Rainfall=2.96"2015.01.20.BMP #19-Bio
  Printed  1/22/2015Prepared by McKim & Creed
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Summary for Pond 3P: BMP #18

Inflow Area = 1.444 ac, 39.30% Impervious,  Inflow Depth > 1.30"    for  1-Yr event
Inflow = 3.09 cfs @ 12.02 hrs,  Volume= 0.156 af
Outflow = 1.08 cfs @ 12.19 hrs,  Volume= 0.104 af,  Atten= 65%,  Lag= 10.4 min
Primary = 1.08 cfs @ 12.19 hrs,  Volume= 0.104 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 491.33' @ 12.19 hrs   Surf.Area= 2,603 sf   Storage= 2,999 cf

Plug-Flow detention time= 125.8 min calculated for 0.104 af (67% of inflow)
Center-of-Mass det. time= 53.7 min ( 847.1 - 793.4 )

Volume Invert Avail.Storage Storage Description
#1 490.00' 12,032 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

490.00 1,898 0 0
491.00 2,420 2,159 2,159
492.00 2,966 2,693 4,852
493.00 3,598 3,282 8,134
494.00 4,197 3,898 12,032

Device Routing     Invert Outlet Devices
#1 Primary 485.90' 15.0"  Round Culvert   

L= 97.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 485.90' / 485.50'   S= 0.0041 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

#2 Device 1 491.00' 24.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#3 Device 1 491.75' 18.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 492.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=1.08 cfs @ 12.19 hrs  HW=491.33'   (Free Discharge)
1=Culvert  (Passes 1.08 cfs of 10.87 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.08 cfs @ 2.16 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: BMP #18
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Inflow Area=1.444 ac
Peak Elev=491.33'

Storage=2,999 cf

3.09 cfs

1.08 cfs
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Summary for Subcatchment 1S: Pre-Development

Runoff = 3.97 cfs @ 12.08 hrs,  Volume= 0.237 af,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Yr Rainfall=5.17"

Area (sf) CN Description
62,882 70 Woods, Good, HSG C
62,882 100.00% Pervious Area

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

Subcatchment 1S: Pre-Development

Runoff

Hydrograph

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

Runoff Area=62,882 sf
Runoff Volume=0.237 af

Runoff Depth>1.97"
Tc=15.0 min

CN=70

3.97 cfs
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Summary for Subcatchment 2S: Post-Development

Runoff = 7.17 cfs @ 12.01 hrs,  Volume= 0.372 af,  Depth> 3.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Yr Rainfall=5.17"

Area (sf) CN Description
38,169 74 >75% Grass cover, Good, HSG C
24,713 98 Paved parking, HSG C
62,882 83 Weighted Average
38,169 60.70% Pervious Area
24,713 39.30% Impervious Area

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

Subcatchment 2S: Post-Development

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type II 24-hr
10-Yr Rainfall=5.17"

Runoff Area=62,882 sf
Runoff Volume=0.372 af

Runoff Depth>3.10"
Tc=10.0 min

CN=83

7.17 cfs
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Summary for Pond 3P: BMP #18

Inflow Area = 1.444 ac, 39.30% Impervious,  Inflow Depth > 3.10"    for  10-Yr event
Inflow = 7.17 cfs @ 12.01 hrs,  Volume= 0.372 af
Outflow = 3.87 cfs @ 12.13 hrs,  Volume= 0.320 af,  Atten= 46%,  Lag= 7.1 min
Primary = 3.87 cfs @ 12.13 hrs,  Volume= 0.320 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 492.34' @ 12.13 hrs   Surf.Area= 3,178 sf   Storage= 5,884 cf

Plug-Flow detention time= 76.6 min calculated for 0.318 af (86% of inflow)
Center-of-Mass det. time= 33.8 min ( 808.3 - 774.4 )

Volume Invert Avail.Storage Storage Description
#1 490.00' 12,032 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

490.00 1,898 0 0
491.00 2,420 2,159 2,159
492.00 2,966 2,693 4,852
493.00 3,598 3,282 8,134
494.00 4,197 3,898 12,032

Device Routing     Invert Outlet Devices
#1 Primary 485.90' 15.0"  Round Culvert   

L= 97.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 485.90' / 485.50'   S= 0.0041 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

#2 Device 1 491.00' 24.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#3 Device 1 491.75' 18.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 492.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=3.85 cfs @ 12.13 hrs  HW=492.33'   (Free Discharge)
1=Culvert  (Passes 3.85 cfs of 11.99 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 2.64 cfs @ 5.28 fps)
3=Orifice/Grate  (Orifice Controls 1.21 cfs @ 3.23 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: BMP #18
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Inflow Area=1.444 ac
Peak Elev=492.34'

Storage=5,884 cf

7.17 cfs

3.87 cfs
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Summary for Subcatchment 1S: Pre-Development

Runoff = 7.67 cfs @ 12.07 hrs,  Volume= 0.459 af,  Depth> 3.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Yr Rainfall=7.62"

Area (sf) CN Description
62,882 70 Woods, Good, HSG C
62,882 100.00% Pervious Area

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

Subcatchment 1S: Pre-Development

Runoff

Hydrograph
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Type II 24-hr
100-Yr Rainfall=7.62"

Runoff Area=62,882 sf
Runoff Volume=0.459 af

Runoff Depth>3.81"
Tc=15.0 min

CN=70

7.67 cfs
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Summary for Subcatchment 2S: Post-Development

Runoff = 11.81 cfs @ 12.01 hrs,  Volume= 0.632 af,  Depth> 5.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Yr Rainfall=7.62"

Area (sf) CN Description
38,169 74 >75% Grass cover, Good, HSG C
24,713 98 Paved parking, HSG C
62,882 83 Weighted Average
38,169 60.70% Pervious Area
24,713 39.30% Impervious Area

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

Subcatchment 2S: Post-Development

Runoff

Hydrograph
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Type II 24-hr
100-Yr Rainfall=7.62"

Runoff Area=62,882 sf
Runoff Volume=0.632 af

Runoff Depth>5.25"
Tc=10.0 min

CN=83

11.81 cfs
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Summary for Pond 3P: BMP #18

Inflow Area = 1.444 ac, 39.30% Impervious,  Inflow Depth > 5.25"    for  100-Yr event
Inflow = 11.81 cfs @ 12.01 hrs,  Volume= 0.632 af
Outflow = 10.86 cfs @ 12.07 hrs,  Volume= 0.578 af,  Atten= 8%,  Lag= 3.3 min
Primary = 10.86 cfs @ 12.07 hrs,  Volume= 0.578 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 492.79' @ 12.07 hrs   Surf.Area= 3,465 sf   Storage= 7,389 cf

Plug-Flow detention time= 60.1 min calculated for 0.576 af (91% of inflow)
Center-of-Mass det. time= 30.2 min ( 792.4 - 762.2 )

Volume Invert Avail.Storage Storage Description
#1 490.00' 12,032 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

490.00 1,898 0 0
491.00 2,420 2,159 2,159
492.00 2,966 2,693 4,852
493.00 3,598 3,282 8,134
494.00 4,197 3,898 12,032

Device Routing     Invert Outlet Devices
#1 Primary 485.90' 15.0"  Round Culvert   

L= 97.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 485.90' / 485.50'   S= 0.0041 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

#2 Device 1 491.00' 24.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#3 Device 1 491.75' 18.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 492.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=10.28 cfs @ 12.07 hrs  HW=492.77'   (Free Discharge)
1=Culvert  (Passes 10.28 cfs of 12.46 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 3.09 cfs @ 6.17 fps)
3=Orifice/Grate  (Orifice Controls 1.71 cfs @ 4.55 fps)
4=Orifice/Grate  (Weir Controls 5.48 cfs @ 1.70 fps)
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Pond 3P: BMP #18
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Inflow Area=1.444 ac
Peak Elev=492.79'

Storage=7,389 cf

11.81 cfs

10.86 cfs



OUTLET PROTECTION
DESIGN

Storm Outlet Structure

Structure= HW-8 Q10/Qfull = 0.94
Size= 15  in V/Vfull = 1.02
Q10 = 3.87  cfs V = 3.4 fps
Qfull = 4.13  cfs
Vfull = 3.36  fps

From Fig. 8.06.b.1: Zone = 2

From Fig. 8.06.b.2: D50 = 8  in
DMAX = 12  in
Riprap Class = B
Apron Thickness = 22  in
Apron Length = 7.5  ft
Apron Width = 3 x Dia = 4.0  ft

Storm Outlet Structure

Structure= HW-10 BMP #19 Outlet Q10/Qfull = 0.63
Size= 30  in V/Vfull = 1.06
Q10 = 25.85  cfs V = 8.8 fps
Qfull = 40.95  cfs
Vfull = 8.34  fps

From Fig. 8.06.b.1: Zone = 3

From Fig. 8.06.b.2: D50 = 10  in
DMAX = 15  in
Riprap Class = 1
Apron Thickness = 24  in
Apron Length = 20.0  ft
Apron Width = 3 x Dia = 8.0  ft
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18. Stormwater Management Plan Approval 
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