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Project Narrative

This report has been prepared for the proposed development of a commercial parcel located at 6000
Rogers Road, Rolesville, NC 27571. This project has been designed to meet Wake County stormwater
requirements and proposes to drain to an existing wet pond stormwater control measure (SCM)
located immediately adjacent to the subject parcel. The property coordinates are 35.923086°, -
78.468297°. The development of this 2.07-acre site will result in the development of 1.36 acres of
impervious area. The site currently drains to an existing wet pond SCM. The proposed development of
this site will maintain pre-development drainage patterns and the wet pond has been evaluated and
confirmed to have available capacity to address the increase in runoff resultant from this project. The
remaining sections of this report will discuss the details and findings of this analysis.

Adjacent Areas

The adjacent properties are as follows:
» Granite Falls Blvd. runs across the northern property boundary.
» Rogers Rd. runs across the northeast property boundary.
= Commercial development occupies the southeast property boundary.
» Residential townhomes occupy the south and southwest property boundaries.

Existing Conditions

Under the existing conditions, stormwater runoff sheet flows from southeast to northwest into the
existing wet pond SCM that was constructed as part of the 2018 Granite Fall Boulevard project (design
by John A. Edwards Co). This wet pond facility receives runoff from not only this site, but from a greater
5.89-acre (total) area consisting of mixed use commercial and townhouse developments, as well as a
portion of Granite Falls Boulevard. The existing ground cover consists of primarily well-maintained open
space/grasses, as well as a wooded area. On-site soils consist of RgC - Rawlings-Rion complex (HSG
C) and Ur - Urban land (HSG D). A full accounting of the areas, ground covers, and hydrologic soil
groupings within the area of analysis included in this study can be found in the appendices of this
report.

Proposed Conditions

The proposed development of this parcel includes the construction of a multi-tenant commercial retail
building with two restaurants and the required parking, utilities, landscaping, and stormwater collection
infrastructure necessary to tie-in to the existing and surrounding areas. Please see the included
construction plan set and appendices of this report for further information.
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Stormwater Quality Treatment

This site drains to an existing wet pond SCM which is providing water quality treatment for a total of
5.89 acres of mixed-use commercial, residential, and roadway developments. This wet pond SCM was
evaluated to ensure that it has available capacity to provide water quality treatment for this project.
Using the Wake County Municipal Stormwater Tool, the wet pond was evaluated under its existing, as-
built conditions, and was found to have available capacity to provide water quality treatment for the
proposed development with no required revisions. Please see appendix D for a full report of the
findings of the Wake County Municipal Stormwater Tool demonstrating this capacity.

Stormwater Quantity Treatment

The Wake County stormwater quantity volume and peak flow control requirements for this proposed
development are met by the existing wet pond SCM. The wet pond SCM was modeled digitally and
routing calculations were performed under proposed conditions. These calculations indicate that the
existing wet pond SCM has available capacity to provide stormwater volume and peak flow control in
its existing configuration. Stormwater runoff volume for the first inch of rainfall is retained and drained
over a period of 48 - 120 hours and peak flow for the 1-year, 2-year, and 10-year, 24-hour design storms
is controlled to below pre-development peak flow rates for the respective design storms. Please see
appendix B and C for further information and supporting calculations.

Stormwater SCM Maintenance

Frequent, thorough, and consistent inspections and maintenance are critical to the successful
operation of the wet pond SCM. Inspections reveal the operational status of the system and identify
necessary maintenance items. The owner of this property is responsible for providing post-
construction maintenance and inspections for the wet pond SCM in accordance with Wake County
requirements. Please see appendix F for further information.

Calculation Methodology

e The rainfall data was taken from NOAA Atlas 14 for the parcel address and input into the
Hydraflows Hydrographs extension of AutoCAD Civil 3D to prepare site specific hydrographs.

» The Storm & Sewer Analysis extension of AutoCAD Civil3D was utilized to prepare hydraulic
grade line calculations for the proposed onsite stormwater conveyance infrastructure. Please
reference Appendix E within this report for additional information.

« Soils data for the site was taken from the NRCS USDA web soil survey website
(http://websoilsurvey.nrcs.usda.gov/). The hydrological soil group classifications assigned by
NRCS USDA were utilized as they were listed. SCS Method Curve Numbers were selected based
upon visual inspection of the existing ground cover conditions.

» Water quality calculations were performed using the latest copy of the Wake County Municipal
Stormwater tool, accessed on December 8, 2024.
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Hydrologic Soil Group—Wake County, North Carolina
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Hydrologic Soil Group—Wake County, North Carolina
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Wake County, North Carolina
Survey Area Data: Version 26, Sep 9, 2024

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 24, 2022—May
9, 2022

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group—Wake County, North Carolina

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

HeB

Helena sandy loam, 2 to
6 percent slopes

2.3%

RgB

Rawlings-Rion complex,
2 to 6 percent slopes

4.3

7.2%

RgC

Rawlings-Rion complex,
6 to 10 percent slopes

15.8

26.4%

Ur

Urban land

32.6

54.4%

WaB

Wake-Rolesville
complex, 2 to 6
percent slopes, very
rocky

0.2

0.4%

WaD

Wake-Rolesville
complex, 10 to 15
percent slopes, very
rocky

4.0

6.7%

WfB

Wedowee-Saw
complex, 2 to 6
percent slopes

2.7%

Totals for Area of Interest

59.9

100.0%

USDA

Natural Resources

—=S - -
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

12/3/2024
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Hydrologic Soil Group—Wake County, North Carolina

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 12/3/2024
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Hydrograph Calculations Report
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Hyd rog rap h Retu rn Perl Od Recq-eiraﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 SCS Runoff | = -—-—-- 14.65 21.63 | - | e 42.53 Pre-Development
3 |SCSRunoff |  ---- 4.262 6.983 | - | e 15.52 Post-Development Bypass
4 |SCS Runoff | - 17.77 2257 | - | e 35.42 Post-Development Detained
5 |Reservoir 4 2.609 3.895 | - | e 17.98 Prop. Development Pond
6 |Combine 3,5 5.396 9.702 | - | e 31.33 Proposed Development

Proj. file: \sambatek-fs2\Data2\BUL - Bullard, Inc\2103 - Rolesville, NC\Engines

ringsSdRNRYVATERIMODEL\2024-12-03 Verif]

catio



Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 14.65 2 720 34,125 | | e e Pre-Development
3 |SCS Runoff 4.262 2 720 10,666 | - | | e Post-Development Bypass
4 SCS Runoff 17.77 2 718 41,502 | | e | e Post-Development Detained
5 |Reservoir 2.609 2 734 40,511 4 403.18 21,944 Prop. Development Pond
6 Combine 5.396 2 722 51,177 3,5 | e | e Proposed Development

\\sambatek-fs2\Data2\BUL - Bullard, Inc\210

3 RetleséeiddCiEYgimeering\STC

RMIasaER RMMOMEL20024-12-03 Verification Mg

pdelir




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 1

Pre-Development

Tuesday, 12/10/ 2024

Hydrograph type = SCS Runoff Peak discharge = 14.65 cfs

Storm frequency = 1yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 34,125 cuft

Drainage area = 10.800 ac Curve number = 75*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 7.00 min

Total precip. = 2.861in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.770 x 98) + (3.650 x 65) + (2.530 x 79) + (1.140 x 73) + (2.710 x 79)] / 10.800

Pre-Development

Q (cfs) Hyd. No. 1 - 1 Year Q (cfs)

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 3

Post-Development Bypass

Tuesday, 12/10/ 2024

Hydrograph type = SCS Runoff Peak discharge = 4.262 cfs

Storm frequency = 1yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 10,666 cuft

Drainage area = 4930 ac Curve number = 69*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 7.00 min

Total precip. = 2.861in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.170 x 98) + (3.500 x 65) + (0.240 x 80) + (1.020 x 77)] / 4.930

Post-Development Bypass

Q (cfs) Hyd. No. 3 - 1 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 4

Post-Development Detained

Tuesday, 12/10/ 2024

Hydrograph type = SCS Runoff Peak discharge = 17.77 cfs

Storm frequency = 1yrs Time to peak = 718 min

Time interval = 2min Hyd. volume = 41,502 cuft

Drainage area = 5.890 ac Curve number = 91*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 7.00 min

Total precip. = 2.861in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(3.660 x 98) + (0.260 x 74) + (1.850 x 80) + (0.120 x 100)] / 5.890

Post-Development Detained

Q (cfs) Hyd. No. 4 - 1 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 ) 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

= Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 12/10/ 2024
Hyd. No. 5
Prop. Development Pond
Hydrograph type = Reservoir Peak discharge = 2.609 cfs
Storm frequency = 1yrs Time to peak = 734 min
Time interval = 2min Hyd. volume = 40,511 cuft
Inflow hyd. No. = 4 - Post-Development Detained/lax. Elevation = 403.18 ft
Reservoir name = As-Built Pond Max. Storage = 21,944 cuft
Storage Indication method used.
Prop. Development Pond
Q (cfs) Hyd. No. 5 - 1 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 480 960 1440 1920 2400 2880 3360 3840 4320 4800
Time (min)

e Hyd No. 5 e Hyd No. 4 [T | Total storage used = 21,944 cuft



Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 12/10/ 2024

Pond No. 1 - As-Built Pond
Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 400.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 400.50 5,694 0 0

0.50 401.00 7,092 3,197 3,197

1.50 402.00 8,389 7,741 10,937

2.50 403.00 9,757 9,073 20,010

3.50 404.00 11,194 10,476 30,486

4.50 405.00 12,700 11,947 42,433
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 18.00 1.75 12.00 0.00 Crest Len (ft) = 16.00 Inactive Inactive 0.00
Span (in) = 18.00 1.75 12.00 0.00 Crest El. (ft) = 404.11 406.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 2.60 3.33 3.33
Invert El. (ft) = 398.36 400.61 402.26 0.00 Weir Type =1 Broad
Length (ft) = 117.40 0.50 0.50 0.00 Multi-Stage = Yes No No No
Slope (%) = 1.00 0.10 0.10 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)

Multi-Stage n/a Yes Yes No TW Elev. (ft) 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC PrfRsr WrA Wr B Wr C WrD Exfil
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 400.50 0.00 0.00 0.00 0.00 0.00
0.05 320 400.55 10.03 ic 0.00 0.00 0.00 0.00
0.10 639 400.60 10.03 ic 0.00 0.00 0.00 0.00
0.15 959 400.65 10.03 ic 0.00ic 0.00 0.00 0.00
0.20 1,279 400.70 10.03 ic 0.01ic 0.00 0.00 0.00
0.25 1,598 400.75 10.03 ic 0.02ic 0.00 0.00 0.00
0.30 1,918 400.80 10.03 ic 0.03ic 0.00 0.00 0.00
0.35 2,238 400.85 10.03 ic 0.03ic 0.00 0.00 0.00
0.40 2,557 400.90 10.03 ic 0.04 ic 0.00 0.00 0.00
0.45 2,877 400.95 10.03 ic 0.04 ic 0.00 0.00 0.00
0.50 3,197 401.00 10.03 ic 0.05ic 0.00 0.00 0.00
0.60 3,971 401.10 10.03 ic 0.05ic 0.00 0.00 0.00
0.70 4,745 401.20 10.03 ic 0.06 ic 0.00 0.00 0.00
0.80 5,519 401.30 10.03 ic 0.06 ic 0.00 0.00 0.00
0.90 6,293 401.40 10.03 ic 0.07 ic 0.00 0.00 0.00
1.00 7,067 401.50 10.03 ic 0.07 ic 0.00 0.00 0.00
1.10 7,841 401.60 10.03 ic 0.08 ic 0.00 0.00 0.00
1.20 8,615 401.70 10.03 ic 0.08 ic 0.00 0.00 0.00
1.30 9,389 401.80 10.03 ic 0.08 ic 0.00 0.00 0.00
1.40 10,163 401.90 10.03 ic 0.09ic 0.00 0.00 0.00
1.50 10,937 402.00 10.03 ic 0.09ic 0.00 0.00 0.00
1.60 11,844 402.10 10.03 ic 0.101ic 0.00 0.00 0.00
1.70 12,752 402.20 10.03 ic 0.10ic 0.00 0.00 0.00
1.80 13,659 402.30 10.03 ic 0.101ic 0.01ic 0.00 0.00
1.90 14,566 402.40 10.03 ic 0.111ic 0.09ic 0.00 0.00
2.00 15,474 402.50 10.03 ic 0.111ic 0.251ic 0.00 0.00
2.10 16,381 402.60 10.03 ic 0.11ic 0.48ic 0.00 0.00
2.20 17,288 402.70 10.03 ic 0.111ic 0.76 ic 0.00 0.00
2.30 18,195 402.80 10.03 ic 0.12ic 1.10ic 0.00 0.00
2.40 19,103 402.90 10.03 ic 0.12ic 1.46ic 0.00 0.00
2.50 20,010 403.00 10.03 ic 0.12ic 1.83ic 0.00 0.00
2.60 21,058 403.10 10.03 ic 0.13ic 2.20ic 0.00 0.00
2.70 22,105 403.20 10.03 ic 0.13ic 2.53ic 0.00 0.00
2.80 23,153 403.30 10.03 ic 0.13ic 2.78 ic 0.00 0.00
2.90 24,200 403.40 10.03 ic 0.13ic 3.02ic 0.00 0.00
3.00 25,248 403.50 10.03 ic 0.13ic 3.25ic 0.00 0.00
3.10 26,295 403.60 10.03 ic 0.14ic 3.47 ic 0.00 0.00

User
cfs

Total
cfs

0.000
0.000
0.000
0.003
0.011
0.021
0.028
0.033
0.037

Continues on next page...



As-Built Pond
Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC PrfRsr WrA Wr B Wr C WrD Exfil User Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
3.20 27,343 403.70 10.03 ic 0.14 ic 3.67 ic 0.00 0.00 3.806
3.30 28,390 403.80 10.03 ic 0.14 ic 3.86 ic 0.00 0.00 3.998
3.40 29,438 403.90 10.03 ic 0.14ic  4.04ic 0.00 0.00 4,182
3.50 30,486 404.00 10.03 ic 0.15ic  4.21ic 0.00 0.00 4.357
3.60 31,680 404.10 10.03 ic 0.15ic  4.38ic 0.00 0.00 4.526
3.70 32,875 404.20 10.03 ic 0.15ic  4.54ic 1.44 0.00 6.127
3.80 34,070 404.30 10.03 ic 0.15ic  4.69ic 4.41 0.00 9.259
3.90 35,264 404.40 13.29 oc 0.13ic  4.84ic 8.32 0.00 13.29
4.00 36,459 404.50 16.57 oc 0.07 ic 3.52ic 12.98 0.00 16.57
4.10 37,654 404.60 17.72 oc 0.04 ic 1.93ic 15.75s 0.00 17.72
4.20 38,848 404.70 18.03 oc 0.03ic 1.50ic 16.50s 0.00 18.03
4.30 40,043 404.80 18.27 oc 0.03ic 1.22ic 17.01s 0.00 18.26
4.40 41,238 404.90 18.46 oc 0.02ic 1.03ic 17.41s 0.00 18.46
4.50 42,433 405.00 18.64 oc 0.02ic 0.88ic 17.73s 0.00 18.64

...End



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 6

Proposed Development

Tuesday, 12/10/ 2024

Hydrograph type = Combine Peak discharge = 5.396 cfs
Storm frequency = 1yrs Time to peak = 722 min
Time interval = 2min Hyd. volume = 51,177 cuft
Inflow hyds. =3,5 Contrib. drain. area = 4.930 ac
Proposed Development
Q (cfs) Hyd. No. 6 -- 1 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 \ 1.00
&&
0.00 — 0.00
0 360 720 1080 1440 1800 2160 2520 2880 3240 3600
Time (min)
= Hyd No. 6 = Hyd No. 3 = Hyd No. 5



Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 21.63 2 720 49,653 | - | e | - Pre-Development
3 |SCS Runoff 6.983 2 720 16,538 | - | | - Post-Development Bypass
4 SCS Runoff 22.57 2 718 53,320 | - | e | - Post-Development Detained
5 |Reservoir 3.895 2 732 52,325 4 403.75 27,831 Prop. Development Pond
6 Combine 9.702 2 720 68,863 3,5 | e | e Proposed Development

\\sambatek-fs2\Data2\BUL - Bullard, Inc\210

3 RetleséeiddCEYgimeering\STC
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Tuesday, 12/10/ 2024

Hyd. No. 1

Pre-Development

Hydrograph type = SCS Runoff Peak discharge = 21.63 cfs

Storm frequency = 2yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 49,653 cuft

Drainage area = 10.800 ac Curve number = 75*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 7.00 min

Total precip. = 3.45in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.770 x 98) + (3.650 x 65) + (2.530 x 79) + (1.140 x 73) + (2.710 x 79)] / 10.800

Pre-Development

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)

24.00 24.00

20.00 20.00

16.00 16.00

12.00 12.00
8.00 8.00
4.00 4.00
0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 3

Post-Development Bypass

Tuesday, 12/10/ 2024

Hydrograph type = SCS Runoff Peak discharge = 6.983 cfs

Storm frequency = 2yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 16,538 cuft

Drainage area = 4930 ac Curve number = 69*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 7.00 min

Total precip. = 3.45in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.170 x 98) + (3.500 x 65) + (0.240 x 80) + (1.020 x 77)] / 4.930

Post-Development Bypass

Q (cfs) Hyd. No. 3 - 2 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 \\ 1.00
0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Tuesday, 12/10/ 2024

Hyd. No. 4

Post-Development Detained

Hydrograph type = SCS Runoff Peak discharge = 22.57 cfs

Storm frequency = 2yrs Time to peak = 718 min

Time interval = 2min Hyd. volume = 53,320 cuft

Drainage area = 5.890 ac Curve number = 91*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 7.00 min

Total precip. = 3.45in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(3.660 x 98) + (0.260 x 74) + (1.850 x 80) + (0.120 x 100)] / 5.890

Post-Development Detained

Q (cfs) Hyd. No. 4 - 2 Year Q (cfs)

24.00 24.00

20.00 20.00

16.00 16.00

12.00 12.00
8.00 8.00
4.00 4.00
0.00 ﬂ-——") 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

= Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 12/10/ 2024
Hyd. No. 5
Prop. Development Pond
Hydrograph type = Reservoir Peak discharge = 3.895 cfs
Storm frequency = 2yrs Time to peak = 732 min
Time interval = 2min Hyd. volume = 52,325 cuft
Inflow hyd. No. = 4 - Post-Development Detained/lax. Elevation = 403.75 ft
Reservoir name = As-Built Pond Max. Storage = 27,831 cuft
Storage Indication method used.
Prop. Development Pond
Q (cfs) Hyd. No. 5 - 2 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 - 0.00
0 480 960 1440 1920 2400 2880 3360 3840 4320
Time (min)

e Hyd No. 5 e Hyd No. 4 [T | Total storage used = 27,831 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 6

Proposed Development

Tuesday, 12/10/ 2024

Hydrograph type = Combine Peak discharge = 9.702 cfs

Storm frequency = 2yrs Time to peak = 720 min

Time interval = 2 min Hyd. volume = 68,863 cuft

Inflow hyds. =3,5 Contrib. drain. area = 4.930 ac

Proposed Development

Q(cfs) Hyd. No. 6 -- 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \ 2.00

I —
0.00 = 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

== Hyd No. 6 == Hyd No. 3 = Hyd No. 5



Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 42.53 2 718 97,295 | - | e | e Pre-Development
3 |SCS Runoff 15.52 2 720 35550 | - | e | - Post-Development Bypass
4 SCS Runoff 35.42 2 718 85970 | - | e | - Post-Development Detained
5 |Reservoir 17.98 2 726 84,967 4 404.68 38,665 Prop. Development Pond
6 Combine 31.33 2 722 120,517 3,5 | e | e Proposed Development
\\sambatek-fs2\Data2\BUL - Bullard, Inc\2103 ReblesRikziddCiBndazeering\STORMIASAER RAMMOMEL2P024-12-03 Verification Mg

pdelir




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 1

Pre-Development

Tuesday, 12/10/ 2024

Hydrograph type = SCS Runoff Peak discharge = 42.53 cfs

Storm frequency = 10 yrs Time to peak = 718 min

Time interval = 2min Hyd. volume = 97,295 cuft

Drainage area = 10.800 ac Curve number = 75*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 7.00 min

Total precip. = 5.04 in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.770 x 98) + (3.650 x 65) + (2.530 x 79) + (1.140 x 73) + (2.710 x 79)] / 10.800

Pre-Development

Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 3

Post-Development Bypass

Tuesday, 12/10/ 2024

Hydrograph type = SCS Runoff Peak discharge = 15.52 cfs

Storm frequency = 10 yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 35,550 cuft

Drainage area = 4930 ac Curve number = 69*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 7.00 min

Total precip. = 5.04 in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.170 x 98) + (3.500 x 65) + (0.240 x 80) + (1.020 x 77)] / 4.930

Post-Development Bypass

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 4

Post-Development Detained

Tuesday, 12/10/ 2024

Hydrograph type = SCS Runoff Peak discharge = 35.42 cfs
Storm frequency = 10 yrs Time to peak = 718 min
Time interval = 2min Hyd. volume = 85,970 cuft
Drainage area = 5.890 ac Curve number = 91*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 7.00 min
Total precip. = 5.04 in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(3.660 x 98) + (0.260 x 74) + (1.850 x 80) + (0.120 x 100)] / 5.890
Post-Development Detained
Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1200 1320
Time (min)

= Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 12/10/ 2024
Hyd. No. 5
Prop. Development Pond
Hydrograph type = Reservoir Peak discharge = 17.98 cfs
Storm frequency = 10 yrs Time to peak = 726 min
Time interval = 2min Hyd. volume = 84,967 cuft
Inflow hyd. No. = 4 - Post-Development Detained/lax. Elevation = 404.68 ft
Reservoir name = As-Built Pond Max. Storage = 38,665 cuft
Storage Indication method used.
Prop. Development Pond

Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 =S (.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd No. 5 e Hyd No. 4 [T | Total storage used = 38,665 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Tuesday, 12/10/ 2024

Hyd. No. 6

Proposed Development

Hydrograph type = Combine Peak discharge = 31.33 cfs

Storm frequency = 10 yrs Time to peak = 722 min

Time interval = 2min Hyd. volume = 120,517 cuft

Inflow hyds. =3,5 Contrib. drain. area = 4.930 ac

Proposed Development

Q(cfs) Hyd. No. 6 -- 10 Year Q(cfs)

35.00 35.00

30.00 30.00

25.00 25.00

20.00 20.00

15.00 15.00

10.00 10.00
5.00 \ 5.00
0.00 & 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

== Hyd No. 6 == Hyd No. 3 = Hyd No. 5



Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Tuesday, 12/10/ 2024

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 59.7930 12.4000 0.8801 | e
2 71.2172 12.9000 0.8806 | = -
3 0.0000 0.0000 0.0000 | @ -
5 69.6789 12.6000 0.8322 | -
10 67.8359 12.0000 0.7923 | -
25 62.7327 11.1000 0.74210 | -
50 56.2745 10.0000 0.6940 | -
100 53.6025 9.4000 0.6625 | @ -

File name: BUL2103 - 2024 IDF.IDF

Intensity =B / (Tc + D)*E

Return Intensity Values (in/hr)

Period

(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.84 3.88 3.25 2.80 247 2.21 2.00 1.83 1.69 1.57 1.47 1.38
2 5.61 4.52 3.80 3.28 2.90 2.60 2.36 2.16 2.00 1.86 1.74 1.63
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.41 5.20 4.41 3.84 3.41 3.07 2.80 2.58 2.39 2.23 2.09 1.97
10 7.19 5.86 4.98 4.35 3.88 3.51 3.21 2.96 2.76 2.58 242 2.29
25 7.98 6.53 5.57 4.89 4.38 3.98 3.65 3.39 3.16 2,97 2.80 2.65
50 8.59 7.04 6.03 5.31 4.77 4.35 4.01 3.73 3.49 3.28 3.1 2.95
100 9.16 7.52 6.46 5.71 5.14 4.70 4.34 4.05 3.80 3.58 3.39 3.23

Tc = time in minutes. Values may exceed 60.

- Rolesville, NC\Engineering\STORMWATER\MODEL\2024-12-03 Verification Modeling\BUL-2103 - 2024 Evt Mgr.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.86 3.45 0.00 4.34 5.04 5.99 6.75 7.53
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




BUL-2103 - SWM Report
December 10, 2024

Appendix C:

Runoff Volume Control Drawdown
Calculation

8312 Creedmoor Road, Raleigh, NC 27613 | 919.848.3741 Sambatek.com



Project Number:

BUL 2103

Project Name:

Retail and Restaurant Development

Project Location:

6000 Rogers Road, Rolesville, NC

Date:

10-Dec-24

Wet Pond WQv Storage Stage Area & Volume:

Stage: Elevation (ft Contour Area (sf): Incremental Storage | Total Storage
AMSL): (cf): (cf):

0 400.5 5,694 -- --

1 401 7,092 3,190 3,190

2 402 8,389 7,731 10,922

3 403 9,757 9,064 19,986

4 404 11,194 10,467 30,453

5 405 12,700 11,939 42,392

Provided Water Quality Treatment Volume:

Required Water Quality
Volume Per Wake County
Municipal Stormwater Tool

7,495 cubic feet

Water Quality Volume
Provided =

13,582 cubic feet

Draw Down Calculation:

Q=Cd *A* (2*g * Ho) A 0.5
T=WQv/Q/86400 (sec/da

Coefficient of Discharge,
Cd=

Diameter of Drawdown
Orifice, D =

Orifice Cross Sectional
Area, A=

Orifice Invert Elevation =
Stage Elevation of DV =
Average Elevation Head

y)

0.6 (unitless)
1.75 inches
0.017 square feet

400.5 ft. AMSL
402.25 ft. AMSL

During Drawdown = 0.58 feet
Orifice Flow Rate, Q = 0.06 cfs
|Drawdown Time, T= 2.56 days




BUL-2103 - SWM Report
December 10, 2024

Appendix D:

Wake County Municipal
Design Tool Report
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W, SITE DATA
COUNTY
NORTH CAROLINA
Project Information
Project Name: Prop d Retail and ant D K
Applicant: Bullard Restaurant Group
Applicant Contact Name:
Applicant Contact Number:
Contact Email:
Municipal Jurisdiction (Select from dropdown menu): Rolesville
Last Updated: Monday, December 9, 2024
Site Data:
Total Site Area (Ac): 10.81
Existing Lake/Pond Area (Ac): 0.12
Proposed Disturbed Area (Ac): 1.80
Impervious Surface Area (acre): 3.83
Type of Development (Select from Dropdown menu): Non-Residential
Percent Built Upon Area (BUA): 35%
Project Density: High
Is the proposed project a site expansion? No
Number of Drainage Areas on Site: 1
1-Year, 24-Hour Storm (inches) (See NOAA Website): 2.86
NOAA 2-Year, 24-Hour Storm (inches) (See NOAA Website): 3.45
10-Year, 24-Hour Storm (inches) (See NOAA Website): 5.04
Lot Data (if applicable):
Total Acreage in Lots: n/a
Number of Lots: n/a
Average Lot Size (SF): n/a
Total Impervious Surface Area on Lots (SF): n/a
Average Impervious Surface Area Per Lot (SF): n/a

Stormwater Narrative (limit to 1,200 characters - attach additional pages with submittal if necessary):

This proposed retail and restaurant development is on a parcel of land located immediately adjacent to the Granite Falls Boulevard (to north) and Rogers Road (to east) in Rolesville, NC. This
project proposed to retain existing drainage patterns, with the site continuing to drain to an existing wet pond stormwater control measure. This wet pond was evaulated to ensure it has available
capacity to address the increase in runoff resulting from this project's proposed impervious area and was found to be in compliance with no required modifications. Please see the stormwater
report for further information.

SITE DATA

Page 1



Project Name:|

Proposed Retail and Restaurant Development

DRAINAGE AREA 1

STORMWATER PRE-POST CALCULATIONS

COUNTY

NORTH CAROLINA

LAND USE & SITE DATA

PRE-DEVELOPMENT

POST-DEVELOPMENT

Drainage Area (Acres)=

10.81

10.81

Site Acreage within Drainage=

10.69

10.69

One-year, 24-hour rainfall (in)

2.86

3.45

Two-year, 24-hour rainfall (in)=

Ten-year, 24-hour storm (in

5.04

0.00

0.12

)
Total Lake/Pond Area (Acres)
)

Lake/Pond Area not in the Tc flow path (Acres)=

0.00

0.00

Site Land Use (acres):

Pasture

3.65

3.50

Woods, Poor Condition|

Woods, Fair Condition

1.14

2.71

Woods, Good Condition

Open Space, Poor Condition

Open Space, Fair condition|

Open Space, Good Condition

2.53

0.26

2.09

Reforestation (in dedicated OS)

Connected Impervious

Disconnected Impervious|

0.24

0.54

1.24

2.58

SITE FLOW

PRE-DEVELOPMENT T,

POST-DEVELOPMENT Tc

Sheet Flow

Length (ft)=

Slope (ft/ft)=

Surface Cover:

n-value=

Ty (hrs)=

Shallow Flow

Length (ft)= 714.00 714.00

Slope (ft/ft)= 0.022 0.022

Surface Cover: Unpaved Unpaved
Average Velocity (ft/sec)= 2.39 2.39
T, (hrs)= 0.08 0.08
Channel Flow 1

Length (ft)= 282.00 282.00

Slope (ft/ft)= 0.046 0.046

Cross Sectional Flow Area (ft?)= 7.57 7.57
Wetted Perimeter (ft)= 25.76 25.76
Channel Lining: Weeds Weeds

n-value= 0.040 0.040

Hydraulic Radius (ft)= 0.29 0.29

Average Velocity (ft/sec)= 3.53 3.53

T, (hrs)= 0.02 0.02

DA1
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Project Name:|

Proposed Retail and Restaurant Development

DRAINAGE AREA 1

STORMWATER PRE-POST CALCULATIONS

COUNTY
NORTH CAROLINA
Channel Flow 2
Length (ft)=
Slope (ft/ft)=
Cross Sectional Flow Area (ft})=
Wetted Perimeter (ft)=
Channel Lining:
n-value=
Hydraulic Radius (ft)=
Average Velocity (ft/sec)= #VALUE! #VALUE!
Ty (hrs)= #VALUE! #VALUE!
Channel Flow 3
Length (ft)=
Slope (ft/ft)=
Cross Sectional Flow Area (ft})=
Wetted Perimeter (ft)=
Channel Lining:
n-value=
Hydraulic Radius (ft)=
Average Velocity (ft/sec)= #VALUE!
Ty (hrs)= #VALUE!
Tc (hrs)= 0.12 0.12
RESULTS PRE-DEVELOPMENT POST-DEVELOPMENT
Composite Curve Number= 78 84
Disconnected Impervious Adjustment
Disconnected impervious area (acre) = 3.82
CN.gjusted (1-yean)™| 84
High Density Only
Volume of runoff from 1" rainfall for DA|
HIGH DENSITY REQUIREMENT = (fts) = 14775
1-year, 24-hour storm (Peak Flow)
Runoff (inches) = Q*y.yea= 1.05 1.40
Volume of runoff (ft®) = 40,589 54,453
Volume change (ft’) = 13,864
Peak Discharge (cfs)= Qi.year= 16.894 22.665
2-year, 24-hour storm (LID)
Runoff (inches) = Q*5.year= 1.48 1.90
Volume of runoff (ft®) = 57,364 73,546
Peak Discharge (cfs)= Qy.year= 23.876 30.611
10-year, 24-hour storm (DIA)
Runoff (inches) = Q*1g.yea= 2.77 3.31
Volume of runoff (ft®) = 107,523 128,404
Peak Discharge (cfs)= Qig.yea= 44753 53.444

DA1

Page 2



’ Project Name:| Proposed Retail and Restaurant Development |
f-— .
‘NAK_E DA SITE SUMMARY

STORMWATER PRE-POST CALCULATIONS

COUNTY
NORTH CAROLINA
SITE SUMMARY
DRAINAGE AREA SUMMARIES
DRAINAGEAREA:| DA1 | DA2 | DA3 | DA4 | DA5 | DAG | DA7 | DA8 | DA9 | DA10
Pre-Develog 1t (1-year, 24-hour storm)

RUNOFF (in) = Qpre1y0ar=|  1.05

Peak Flow (Cfs)=Q1yexr =| 16.894

Post-Development (1-year, 24-hour storm;

Proposed Impervious Surface (acre) = 3.82

RUNOff (IN)=Qqyear =|  1.40

Peak Flow (cfs)=Q1.year =| 22.665

Increase in volume per DA (ft*)_1-yr storm=| 13,864

Minimum Volume to be Managed for DA

HIGH DENSITY REQUIREMENT = (ft%) = 14775
TARGET CURVE NUMBER (TCN)
Site Data
SITE \SOIL COMPOSITION
HYDROLOGIC SOIL GROUP Site Area % Target CN
A 0.00 0% N/A
B 0.00 0% N/A
C 5.00 47% N/A
D 5.69 53% N/A
Total Site Area (acres) = 10.69
Percent BUA (Includes Existing Lakes/Pond Areas) = 35%
Project Density = High
Target Curve Number (TCN) = N/A
CN.gjusted (1-year=
Minimum Volume to be Managed (Total Site) Per TCN Requirement= it =
Site Nitrogen Loading Data
HSG ‘:T:e:f)i(g:; Acfiet:ge Ex::ort
(Ibs/aclyr)
Pasture 1.2 3.50 4.20
Woods, Poor Condition 1.6 0.00 0.00
'Woods, Fair Condition 1.2 0.00 0.00
'Woods, Good Condition 0.8 1.02 0.82
Open Space, Poor Condition 1.0 0.00 0.00
Open Space, Fair Condition 0.8 0.00 0.00
Open Space, Good Condition 0.6 2.35 1.41
Reforestation (in dedicated OS) 0.6 0.00 0.00
Impervious 21.2 3.82 80.98
SITE NITROGEN LOADING RATE (Ibs/ac/yr)= 8.18
Nitrogen Load (Ibs/yr)= 87.41
TOTAL SITE NITROGEN TO MITIGATE (Ibs/yr)_Wendell Only= 48.93
Site Nitrogen Loading Data For Expansions Only
Existing New
Impervious(acres)= NA NA
"Expansion Area" (acres=)
Nitrogen Load (Ibs/yr)= NA NA
SITE NITROGEN LOADING RATE (Ibs/ac/yr)= NA NA
Total Site loading rate (Ibs/ac/yr)
TOTAL SITE NITROGEN TO MITIGATE (lbs/yr)= NA

SITE SUMMARY Page 1



Project Name:|

Proposed Retail and Restaurant Development |

DRAINAGE AREA 1

BMP CALCULATIONS
COUNTY
NORTH CAROLINA
DRAINAGE AREA 1 - BMP DEVICES AND ADJUSTMENTS
DA1 Site Acreage= 10.69
DA1 Off-Site Acreage= 0.12
Total Required Storage Volume for Site
TCN Requirement (ft*)=
Total Required Storage Volume for DA1 14.775
1" Rainfall for High Density (ft3)= !
9 i . ing i i i
Will site use underground detention/cistern? No Enter % of the year water will bf 0% Note._Suppomng information/details should be
reused= submitted to demonstrate water usage.
ENTER ACREAGE FOR ALL SUB-DRAINAGE AREAS IN DA
Sub-DA1(a) Sub-DA1(b) Sub-DA1(c) Sub-DA1(d) Sub-DA1(e)
HSG (Ac) (Ac) (Ac) (Ac) (Ac)
Site Off-site Site Off-site Site Off-site Site Off-site Site Off-site
Pasture 3.50
Woods, Poor Condition
Woods, Fair Condition
Woods, Good Condition 1.02
Open Space, Poor Condition
Open Space, Fair Condition
Open Space, Good Condition 211 0.24
Reforestation (in dedicated OS)
Impervious 3.66 0.17
|Sub-DA1(a) BMP(s)
Provided . .
! ) Water Quality Volume Volume that will Nitrogen | Sub-DA | Nitrogen | Drawdown
Device Name (As Shown on Plan) Device Type for Sub-DA (f® drawdown 2-5 days Removal | Nitrogen | Removed Time
- -5 day: -
or Sub-DA (ft') ) Efficiency |  (Ibs) (bs) | (hours)
Wet Pond Wet Detention Basin 25% 78.86 19.71 61.4
0% 59.14 0.00
7,495 13,582 0% 59.14 0.00
0% 59.14 0.00
0% 59.14 0.00
Total Nitrogen remaining leaving the subbasin (lbs): 59.14
Sub-DA1(b) BMP(s)
If Sub-DA1(b) is connected to upstream subbasin(s),
enter the nitrogen leaving the most upstream subbasin(Ibs):
Provided " .
. . Water Quality Volume Volume that will Nitrogen S_Ub'DA Nitrogen Drawdown
Device Name (As Shown on Plan) Device Type for Sub-DA (f® drawdown 2-5 days Removal | Nitrogen | Removed Time
-| drawdown £-o days -
or Su (ft) e Efficiency |  (Ibs) (Ibs) (hours)
0% 8.76 0.00
0% 8.76 0.00
1,151 0 0% 8.76 0.00
0% 8.76 0.00
0% 8.76 0.00
Total Nitrogen remaining leaving the subbasin (Ibs): 8.76
Sub-DA1 (c) BMP(s)
If Sub-DA1(c) is connected to upstream subbasin(s),
enter the nitrogen leaving the most upstream subbasin(lbs):
Provided . .
! ) Water Quality Volume Volume that will Nitrogen | Sub-DA | Nitrogen | Drawdown
Device Name (As Shown on Plan) Device Type for Sub-DA (f drawdown 2-5 days Removal | Nitrogen | Removed Time
- -5 day: -
or Su (ft)) ) Efficiency | (Ibs) (Ibs) (hours)
0% 0.00 0.00
0% 0.00 0.00
0 0% 0.00 0.00
0% 0.00 0.00
0% 0.00 0.00
Total Nitrogen remaining leaving the subbasin (lbs):

DA1_BMPs
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Project Name:l Proposed Retail and Restaurant Development |

DRAINAGE AREA 1
BMP CALCULATIONS
COUNTY
NORTH CAROLINA
Sub-DA1(d) BMP(s)
If Sub-DA1(d) is connected to upstream subbasin(s), enter the nitrogen leaving the most upstream
subbasin(lbs):
Provided . .
! ) Water Quality Volume Volume that will Nitrogen | Sub-DA | Nitrogen | Drawdown
Device Name (As Shown on Plan) Device Type for Sub-DA (f drawdown 2-5 days Removal | Nitrogen | Removed Time
- -5 day: -
or Sub-DA (ft') ) Efficiency |  (Ibs) (bs) | (hours)
0% 0.00 0.00
0% 0.00 0.00
0 0% 0.00 0.00
0% 0.00 0.00
0% 0.00 0.00
Total Nitrogen remaining leaving the subbasin (lbs):
Sub-DA1(e) BMP(s)
If Sub-DA1(e) is connected to upstream subbasin(s), enter the nitrogen leaving the most upstream
subbasin(Ibs):
Provided " .
. . Water Quality Volume Volume that will Nitrogen S_“b'DA Nitrogen Drawdown
Device Name (As Shown on Plan) Device Type for Sub-DA (f® drawdown 2-5 days Removal | Nitrogen | Removed Time
-| drawdown £-o days -
or Su (ft)) e Efficiency |  (Ibs) (Ibs) (hours)
0% 0.00 0.00
0% 0.00 0.00
0 0% 0.00 0.00
0% 0.00 0.00
0% 0.00 0.00
Total Nitrogen remaining leaving the subbasin (Ibs):
DA1 BMP SUMMARY
Total Volume Treated (ft*)= 13,682
Nitrogen Mitigated(Ibs)= 19.71
1-year, 24-hour storm
Post BMP Volume of Runoff (fts)ﬁ_,,ea,,= 40,871
Post BMP Runoff (inches) = Q*(1.yean= 1.05
Post BMP CNy_year= 78
Post BMP Peak Discharge (cfs)= Qq.yea= 5.396
2-year, 24-hour storm (LID)
Post BMP Volume of Runoff (t3).yean= 59,964
Post BMP Runoff (inches) = Q*.yean= 1.55
Post BMP CNp.year= 79
Post BMP Peak Discharge (cfs)= Q(z.yean= 9.702
10-year, 24-hour storm (DIA)
Post BMP Volume of Runoff (fts)m_,,ea,,= 114,822
Post BMP Runoff (inches) = Q*(10.yean™ 2.96
Post BMP CN(1q.year)= 95
Post BMP Peak Discharge (cfs)= Qo.yean™ 31.330

DA1_BMPs Page 2



Project Name:|

Proposed Retail and Restaurant Development

@
W DA SITE SUMMARY
COUNTY BMP CALCULATIONS
BMP SUMMARY
DRAINAGE AREA SUMMARIES
DRAINAGE AREA:[ DA1 DA2 DA3 DA4 DA5 DA6 DA7 DA8 DA9 DA10
Pre-Development (1-year, 24-hour storm)
Runoff (in)=Q*1_year = 1.05
Peak Flow (cfs)=Qqyear=| 16.894

Post-Development (1-year, 24-hour storm)

Target Curve Number (TCN) = NA
Post BMP Runoff (inches) = Q*1.yean= 1.05
Post BMP Peak Discharge (cfs)= Qqyea=| 5.396
Post BMP CNy.yean=
Post-BMP Nitrogen Loading
TOTAL SITE NITROGEN MITIGATED (lbs)= 19.71
SITE NITROGEN LOADING RATE (lbs/ac/yr)= 6.33
TOTAL SITE NITROGEN LEFT TO MITIGATE_Wendell Only (Ibs)= 29.21

BMP SUMMARY

Page 1
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WAKE

Project Name:foposed Retail and Restaurant Developme]

DOWNSTREAM IMPACT ANALYSIS SITE SUMMARY

COUNTY
DRAINAGE AREA SUMMARIES
DRAINAGE AREA:| DA1 DA2 DA3 DA4 DAS DAG DA7 DA8 DA9 DA10
Pre-Development
Peak Discharge (cfs)=Qqo.year =| 44.75
Volume of Runoff (ft*) (o.yean =| 107,523
Post-Development
10-year, 24-hour storm (DIA)
Post BMP Peak Discharge (cfs)= Q1o.year=| 31.33
Post BMP Volume of Runoff (ft*)1o.year=| 114,822

DIA

Page 1
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Catchment Report - 10 Yr. Storm Report

Element| Area|Drainage| Weighted| Rain Gage| Peak Total Total| Peak Time
ID Node ID Curve ID| Rate| Precipitation| Runoff| Runoff of
Number Factor Concentration

(acres) (inches)| (inches)| (cfs)| (days hh:mm:ss)

CA-01 0.17 CB-01 92.00( Rolesville| 484 5.70 4771 1.22 0 00:05:00
CA-02( 0.10 CB-02 92.00( Rolesville| 484 5.70 4771 0.72 0 00:05:00
CA-03| 0.34 CB-03 92.00( Rolesville| 484 5.70 4771 2.40 0 00:05:00
CA-04( 0.13 CB-04 92.00( Rolesville| 484 5.70 4771 0.90 0 00:05:00
CA-05( 0.49 CB-05 92.00( Rolesville| 484 5.70 477 3.48 0 00:05:00




Inlet Report - 10 Yr. Storm Event

Element| X Coordinate| Y Coordinate Inlet| Catchbasin Max Roadway| Roadway| Roadway|Peak| Peak Peak Peak Inlet| Max Gutter| Max Gutter| Max Gutter
ID Location Invert (Rim)| Longitudinal Cross| Manning's| Flow| Lateral Flow Flow| Efficiency Spread|Water Elev. | Water Depth
Elevation| Elevation Slope Slope| Roughness Inflow| Intercepted | Bypassing during during during during

by Inlet Inlet| Peak Flow| Peak Flow| Peak Flow| Peak Flow

(ft) (ft) (ft/ft) (ft/ft) (cfs)| (cfs) (cfs) (cfs) (%) (ft) (ft) (ft)

CB-01| 2157570.88( 791311.41| OnSag 411.00 415.50 N/A|  0.0200 0.0160| 1.22 1.22 N/A N/A N/A 5.76 415.72 0.22
CB-02| 2157538.77| 791369.19| OnSag 410.30 415.50 N/A[  0.0200 0.0160] 0.72 0.72 N/A N/A N/A 2.56 415.66 0.16
CB-03| 2157344.62 791433.72| OnSag 404.50 409.50 N/A| 0.0500 0.0160| 2.40| 2.40 N/A N/A N/A 5.06 409.80 0.30
CB-04| 2157313.69 791385.14|0n Grade 402.50 407.50 0.0400| 0.0400 0.0160| 2.01 0.90 1.79 0.22 88.98 4.32 407.72 0.22
CB-05| 2157377.51 791317.65| On Grade 402.00 412.00 0.0100f 0.0200 0.0160| 3.48| 3.48 2.34 1.14 67.30 10.92 412.30 0.30




Pipe Report - 10 Yr. Storm Event

Element| From (Inlet) To (Outlet)| Length Inlet Outlet| Total| Average Pipe Pipe Pipe| Manning's|Peak Max|Travel| Design| MaxFlow/ Max| Max
ID Node Node Invert Invert| Drop| Slope Shape| Diameter| Width| Roughness| Flow Flow| Time Flow| Design Flow| Flow Depth /| Flow,
Elevation| Elevation or Height Velocity Capacity Ratio| Total Depth|Depth

Ratio
(ft) (ft) (ft)| (ft) (%) (inches)| (inches) (cfs)| (ft/sec)| (min) (cfs) (ft)
Ex.24in Ex.JB-1 Ex.JB-2| 92.52| 401.40 400.60| 0.80| 0.8600| CIRCULAR| 24.000 24.00 0.0150| 6.05 5.22| 0.30 18.23 0.33 0.40|1 0.79
Ex.25in-2 Ex.JB-2| Ex.-F.E.S.-24in| 18.78| 400.60 400.46| 0.14| 0.7500| CIRCULAR| 24.000 24.00 0.0150| 8.32 5.36] 0.06 16.93 0.49 0.50] 0.99
P-1 CB-01 CB-02| 70.00 411.00 410.30 0.70| 1.0000| CIRCULAR 15.000 15.00 0.0150| 1.21 3.66| 0.32 5.60 0.22 0.32] 0.39
P-2 CB-02 CB-03|205.00 410.30 404.50| 5.80| 2.8300| CIRCULAR 15.000 15.00 0.0150| 1.92 6.06| 0.56 9.42 0.20 0.31] 0.38
P-3 CB-03 CB-04| 55.00 404.50 402.50| 2.00| 3.6400| CIRCULAR 18.000 18.00 0.0150| 4.28 8.13| 0.11 17.36 0.25 0.34] 0.50
P-4 CB-04 Ex.JB-1| 11.00 402.50 401.40| 1.10]/10.0000| CIRCULAR 18.000 18.00 0.0150| 6.05 12.89( 0.01 28.79 0.21 0.31| 0.47
P-5 CB-05 Ex.JB-2| 11.00 402.00 400.60| 1.40|12.7300| CIRCULAR 15.000 15.00 0.0150| 2.34 10.88( 0.02 19.97 0.12 0.23| 0.29
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8312 Creedmoor Road, Raleigh, NC 27613 | 919.848.3741 Sambatek.com



STORMWATER CONTOL STRUCTURE
WET DETENTION MAINTENANCE AGREEMENT

PROJECT: SEC-098503-2023 - SWF-098498-2023 - Proposed Restaurant and Retail- 6000 Rogers Rd

RESPONSIBLE PARTY: PHONE #:

ADDRESS:

l. Monthly or after every runoff producing rainfall, whichever comes first:

a. Remove debris from trash rack.

b. Check and clear orifice of any obstructions.

C. Check pond side slopes; remove trash, repair eroded areas before next rainfall.

Il Quarterly

a. Inspect the collection system (i.e., catch basin, piping, grassed swales) for proper
functioning.

b. Clear accumulated trash from basin grates, and basin bottoms, and check piping for
obstructions.

C. Check impoundment dam and inlet pipes for undercutting / critter holes. Repair if
necessary.

d. Repair any broken pipes.

e. Replace rip rap that is choked with sediment.

Ml Semi-Annually
a Remove accumulated sediment from bottom of outlet structure.
b. Check pond depth at various locations. If depth is reduced to 75% of original design
depth, remove sediment to original design depth.
C. Reseed grassed swales twice yearly. Repair eroded areas immediately.

Iv. General

a. Mow side slopes according to the season. Once per year sufficient to discourage
woody vegetation. Avoid “lawn” type maintenance to reduce geese populations.

b. Wetland plants are encouraged along pond perimeter. Invasive species such as cattails
shall be removed.

C. All components of impoundment system to be kept in good working order.

d. In case the ownership of the Impoundment Transfers, the current owner shall, within
thirty (30) days of transfer of ownership, notify the Wake County Environmental
Services, Flood and Stormwater Section of such ownership transfer.

e. This property and impoundment is also subject to the Operation and Maintenance
Manual filed with the register of deeds.

I, , hereby acknowledge that | am the financially responsible
party for maintenance of this stormwater device. | will perform the maintenance as outlined
above, as part of the Certificate of Compliance with Stormwater Regulations received for this
project.

Signature: Date:

I, , a Notary Public for the State of , County of
, do hereby certify that personally appeared

before me this day of , 2009 and acknowledge due execution of the

foregoing instrument. Witness my hand and official seal,

Seal My commission expires:




