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INTRODUCTION 
 
On behalf of our client, Lennar Corporation, BGE, Inc. (BGE) submits this Engineer’s Report in support of 
Parker Ridge project.  This report contains the approach and results of the stormwater design for the 
subject property. The subject property is located at 82 School Street in the Town of Rolesville (Town), 
North Carolina. The site is comprised of four (4) parcels identified by the following parcel identification 
numbers (PINs): 1758-98-8411, 1758-98-3710, 1758-88-4270 E, and 1758-88-4270 W. The project area is 
approximately 86.89-acre (see project aerial map). 
 

EXISTING CONDITIONS 
 
The existing site condition is primarily undeveloped and tree-covered with several existing ponds. The 
predominant soil types within the proposed limit of construction are Rawlings-Rion complex (RgD), 
Urban land (Ur), and Wake-Rolesville complex (WaD) as taken from the Web Soil Survey 2.1 – National 
Cooperative Soil Survey by NRCS).  
 
For the western parcel most of the site drains to the stream that runs through the site and into the 
southwest corner shown as POA #1 on the Pre-Development Exhibit. For the east parcel most of the site 
drains into the existing pond located in the center of the east parcel and flows into Harris Creek exiting 
south of our site with a small portion draining to a more southern stream connection. These areas are 
shown on the Pre-Development Exhibit as POA#3 and POA#2. There is a large drainage area upstream of 
both the east and west that drains through the site.  Most of these areas drain directly to the streams. 
The rest of the site runs off in smaller areas shown through POA #4, POA #5 and POA #6. 
 

FLOODPLAIN, FLOODWAY AND WATERSHED 
 
The proposed site does not lie within a 100-year floodplain boundary as determined by FEMA FIRM 
Panel(s): #3720176800K and #3720175800K dated July 18, 2022.  
 

PROPOSED DEVELOPMENT 
 
The overall proposed project will include the development of 114 attached townhouse lots and 161 
single-family lots with associated infrastructure. The proposed impervious buildout for the development 
is as follows:  
 

Table 1 Impervious Area 
 

POST-DEVELOPMENT IMPERVIOUS AREAS 

  PAVEMENT – ROADS & DRIVEWAYS 23.07 AC   

  SIDEWALK 3.35 AC   

  LOTS - TOWNHOMES 5.7 AC   

  LOTS - SINGLE-FAMILY (MAX.) 9.66 AC   

TOTAL ONSITE IMPERVIOUS AREA: 41.78 AC   

 
 

  



STORM DRAINAGE DESIGN 
 
The existing topographic information was used to grade the property and identify the contributing 
drainage areas to the stormwater devices. 
 
This project includes four (4) separate drainage systems that will drain to four (4) different proposed wet 
ponds located throughout the site. All four (4) of the proposed ponds will discharge to the existing Harris 
Creek located at the southern portion of both parcels. With Bypass also flowing into Harris Creek. The 
on-site storm sewer collection system was designed to capture and convey the 1-, 10-, and 25- year 
storm event for the proposed development. Per local design standards, the Rational Method and 
Manning’s Equation will be used for the storm sewer system design utilizing AutoDesk’s Hydraflow 
Storm Sewers software. A Manning’s n value of 0.013 will be used for the reinforced concrete pipe and 
0.024 for HDPE. Runoff coefficients (C) used for open space and impervious cover were 0.35 and 0.95, 
respectively.  The starting HGL used for the 10 yr calculations is the 10 yr WSE for the detention pond, 
and the starting HGL for the 25 yr WSE for the 25 yr calculations. 
 

WATER QUALITY 
 
The proposed wet detention ponds (SCM’s) have been designed based on the town’s water quantity 
requirements to attenuate the post-development peak runoff rates for the 1-, 10-, and 25-year storm 
events to pre-developed rates. The ponds are designed with weirs to safely pass the 25-year storm 
event and provides a minimum of one foot of freeboard above the peak stage to the top of the 
embankment. 
 
The pre-development drainage area that was established for the project area includes stormwater 
runoff that will be conveyed to 6 points of analysis (POA’s). The post-development drainage area was 
established based on proposed grading conditions, where all stormwater is either conveyed into a pond, 
and into a post-POA. The curve numbers (CN) and time of concentration (Tc) for each drainage basin 
were calculated based on existing and proposed conditions using the TR-55 method. The 4 proposed 
ponds (SCM’s) were analyzed with Hydraflow modeling software for verification that the proposed 
design meets the Town of Rolesville’s and NCDEQ’s minimum requirements. The Wake County 
Stormwater Design Tool was used for this project.  DA #s 1 - 6 match the pre and post development 
maps.  SCM 1 and SCM2 correlate to POA 1 and POA 2 respectively.  However, SCM#s 3 and 4 both drain 
to POA 3.  In addition, the offsite drainage for POA 1&2 includes existing drainage from Redford Place 
Drive while POA 3 includes offsite drainage from the future Young Street connector. 
 

WATER QUANTITY 
 
The proposed wet detention ponds (SCM’s) have been designed based on both the NCDEQ’s MDC and 
the town’s water quantity requirements to attenuate the post-development peak runoff rates for the 1-, 
10, and 25- year, 24-hour storm events. The post development flows are required to be less than the 
pre-developed rates by means of stormwater detention. The wet pond is designed to reduce the flows 
of each storm event mentioned above with a weir, the riser and an emergency spillway to safely pass 
the 25-year storm event. 
 
The post-development drainage area was established based on existing and proposed site conditions.  
The curve numbers (CN) and time of concentration (Tc) for each drainage basin were calculated based 
on existing and proposed conditions using the TR-55 method. The 4 proposed ponds (SCM’s) were 



analyzed with Hydraflow modeling software for verification that the proposed design meets the Town of 
Rolesville and NCDEQ’s minimum requirements. For the pre-development condition and the tree save 
areas, the curve # of roughly 77 was used while 80 was used for the open space (grass) and 98 was used 
for the impervious areas. Information on Peak Flow Analysis is available below in Table 2.  
 

 
Table 2 Peak Flow Analysis  

Pre-Development 
(cfs) 

Pre-Development 
(cfs) 

Post-Development 
(cfs) 

Post-Development 
(cfs) 

% Change % Change 

POA # 1-yr 10-yr 1-yr 10-yr 1-yr 10-yr 

POA #1 28.98 78.74 16.42 62.32 -43% -21% 

POA #2 28.42 72.37 3.552 40.35 -88% -44% 

POA #3 81.67 205.26 34.15 139.99 -58% -32% 

POA #4 11.33 30.47 1.562 4.134 -86% -86% 

POA #5 3.499 9.033 1.504 3.883 -57% -57% 

POA #6 1.689 4.418 1.03 2.659 -39% -40% 

  

 
SUMMARY 
 
Based on the results of the stormwater models, all points of analysis are reduced in the post 
development condition. As a result, the proposed design meets the requirements for the Town of 
Rolesville and NCDEQ for stormwater conveyance, and stormwater treatment and detention.  The 
stormwater detention information is as follows: 
 
 

SCM #1 
Drainage Area:   9.62 ac 
Impervious Area:   5.13 ac 
Average Pond Depth:  3.5 feet 
Surface Area Required:  7305 sf 
Surface Area Proposed:  8489 sf 
1” Detention Volume: 18506 cf 
Top of Dam El:  390 at 10’ wide 
 

SCM #2 
Drainage Area:   21.79 ac 
Impervious Area:   10.42 ac 
Average Pond Depth:  3.5 feet 
Surface Area Required:  19643 sf 
Surface Area Proposed:  20384 sf 
1” Detention Volume: 37997 cf 
Top of Dam El:  357 at 10’ wide 

 

SCM #3 
Drainage Area:   12.93 ac 
Impervious Area:   4.53 ac 
Average Pond Depth:  3.5 feet 
Surface Area Required:  6850 sf 
Surface Area Proposed:  11217 sf 
1” Detention Volume: 17146 cf 
Top of Dam El:  390 at 10’ wide 

 
SCM #4 

Drainage Area:   9.78 ac 
Impervious Area:   4.45 ac 
Average Pond Depth:  3.5 feet 
Surface Area Required:  8678 sf 
Surface Area Proposed:  14636 sf 
1” Detention Volume: 16313 cf 
Top of Dam El:  386 at 10’ wide 
  



 

ATTACHMENT 1: PROJECT AERIAL MAP 
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However, the maps are produced for information purposes,
and are NOT surveys. No warranties, expressed or implied
,are provided for the data therein, its use,or its interpretation.
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ATTACHMENT 3: SOIL SURVEY REPORT 
  



ATTACHMENT 4: FEMA FLOOD MAP 
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ATTACHMENT 7: SCM CALCULATIONS 
 
 
 

 
  



ATTACHMENT 8: NUTRIENT CALCULATIONS – 
STORMWATER DESIGN TOOL 

 
 
 

 
 

 
 
 
 
 
 
 
 

 


