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1.0 INTRODUCTION

Pennoni Associates, Inc., has been retained by Driven Brands to provide preliminary/final design
for a Take 5 Express Car Wash in Lawrence Township, Mercer County, New lJersey. The
improvements include a complete raze of an existing Dollar Tree building and site improvements,
with construction of new pay stations, vacuum stalls, parking, landscaping, and lighting for the
new car wash facility.

2.0 PROJECT DESCRIPTION

LOCATION

The property is located at 2520 Brunswick Pike (US Route 1 Business) adjacent to the jughandle
to Texas Avenue in Lawrence Township, New Jersey. The property can be found on the United
States Geological Survey (USGS) 7.5- minute topographic quadrangle for Princeton, New Jersey.
A copy of the USGS map is provided as Figure 1. The property consists of Block 2201, Lot 20. A
copy of the Township tax map is provided as Figure 2.

PRE-DEVELOPED CONDITIONS

The site presently consists of a vacant Dollar Tree store with a paved parking area, lighting, and
landscaping. There are currently no stormwater management facilities onsite.

The existing watershed area for this analysis is divided into three (3) sub areas; Existing Drainage
Area 1 (EDA-1), Existing Drainage Area 2 (EDA-2), and Existing Drainage Area 3 (EDA-3) (See Dwg.
CS9001, Appendix D). The site as analyzed under pre-developed conditions does not contain any
stormwater management facilities. The pre-developed calculations were analyzed to three (3)
“points of interest” (POI). Pre-developed runoff hydrographs are located within Appendix A.

Existing Drainage Area 1 (EDA-1) consists of the southern half of the existing building and a large
portion of the parking area, driveway, and small grass area adjacent to the existing residential
properties at the southeastern side of the site. The runoff flows through the parking area in an
easterly direction towards the adjacent property on Block 2201 Lot 21 (POI-1).

Existing Drainage Area 2 (EDA-2) consists of the small existing paved alley way between the onsite
building and the adjacent building on Block 2201, Lot 17.02. Stormwater runoff flows overland
in a southeasterly direction towards an existing inlet structure located between the two existing
buildings (POI-2).

Existing Drainage Area 3 (EDA-3) consists of the northern half of the existing building and the

parking area and driveway on the northwestern side of the site. This drainage area also includes
the existing grassed area adjacent to the jughandle. Stormwater runoff flows overland to an
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existing inlet on Block 2201, Lot 21 (POI-3). The inlet discharges to a 6” TC pipe that flows in a
southeastern direction.

PROPOSED CONDITIONS

The proposed watershed area for this analysis is divided into three (3) sub areas, Proposed
Drainage Area 1 (PDA-1), Proposed Drainage Area (PDA-2), and Proposed Drainage Area (PDA-3)
(See Dwg. CS9002, Appendix D). The site was designed to keep the sub areas for the post design
very similar to the existing conditions. The site as analyzed under post-developed conditions
contains no stormwater management facilities. The post-developed calculations were analyzed
to the same three (3) “points of interest” (P.0.1.) (See Post-Developed Hydrographs, Appendix B),
as identified for the existing conditions runoff.

Proposed Drainage Area 1 (PDA-1) consists of the car wash roof area, approximately one half of
the parking area and pay station drive aisles, and the proposed grassed area on the southeastern
side of the site. The runoff flows through the paved area in an easterly direction towards the
adjacent property on Block 2201, Lot 21 (POI-1).

Proposed Drainage Area 2 (PDA-2) consists of a strip of the grassed area adjacent to the drive
through lanes on the southwesterly side of the site and the existing paved area off-site.
Stormwater runoff flows overland in a southeasterly direction towards an existing inlet structure
located between the two existing buildings (POI-2).

Proposed Drainage Area 3 (PDA-3) consists of the northwesterly portion of the parking lot and
driveway and the existing grassed area on the west side of the site. Stormwater runoff flows
overland in a southeasterly direction towards and existing inlet structure located on Block 2201,
Lot 21 (POI-3).

Table 1 below summarizes the pre- vs. post-developed impervious areas onsite.

Table 1 - Project Area Comparison

Non-Motor Vehicle Motor Vehicle .
. Pervious Area
Impervious Area Surface Area
(acre)
(acre) (acre)
Pre-Developed 0.34 0.57 0.17
Post-Developed 0.12 0.57 0.39
Difference -0.22 -0.00 +0.22
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3.0 SOILS

The Natural Resources Conservation Service (NRCS) Soil Survey was reviewed for the site. The
soils in the location of the proposed site are Udorthents (UdstB), 0 to 8 percent slopes, with an
NRCS interpretive soil group Type D soils. The NRCS Soil Survey map is provided as Figure 3.

4.0 REQUIREMENTS FOR STORMWATER MANAGEMENT

As required by N.J.A.C. 7:8-1.6, all “major development” shall comply with the requirements of
N.J.A.C. 7:8 Stormwater Management Rules. A “Major development” means an individual
“development,” as well as multiple developments that individually or collectively result in:

1. The disturbance of one or more acres of land since February 2, 2004;

2. The creation of one-quarter acre or more of “regulated impervious surface” since
February 2, 2004;

3. The creation of one-quarter acre or more of “regulated motor vehicle surface” since
March 2, 2021; or

4, A combination of 2 and 3 above that totals an area of one-quarter acre or more. The same
surface shall not be counted twice when determining if the combination area equals one-
quarter acre or more.

Major development includes all developments that are part of a common plan of development
or sale (for example, phased residential development) that collectively or individually meet any
one or more of paragraphs 1, 2, 3, or 4 above. Projects undertaken by any government agency
that otherwise meet the definition of “major development”, but which do not require approval
under the Municipal Land Use Law, N..S.A. 40:55D-1 et seq., are also considered “major
development.”

The stormwater management rules at N.J.A.C. 7:8, do not apply to the project site, as the site
does not meet the definition for a major development based on the following:

1. The site has not been disturbed by one acre or more since February 2, 2004. The total
disturbance proposed for this project is 0.96 acres.

2. One-quarter acre or more of “regulated impervious surface” has not been created on
the site since February 2, 2004. A review of historical aerial imagery indicates the site
coverage remains unchanged since December 2002 (reference Figure 4). The “regulated
impervious surface” will be decreased by 0.22 acres in the proposed conditions.
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3. The project has not created one-quarter acre or more of “regulated motor vehicle
surface” since March 2, 2021. The site has remained unchanged since at least December
2002. The “regulated motor vehicle surface” area will remain unchanged in the
proposed conditions.

5.0 TECHNIQUES OF ANALYSIS

In accordance with the stormwater runoff calculation methodology at N.J.A.C. 7:8-5.6, the
guantity (volume and rate) of stormwater runoff for pre- and post-developed conditions is
calculated based on the USDA NRCS methodology as described in NRCS National Engineering
Handbook, Part 630.

Pre- and post-developed times of concentration (TC) are determined using the hydraulically
longest flow path.

Curve numbers (CN) for the drainage areas are based on the hydrologic soil group and land
use. The developed area is made up of Type D soils, therefore the following CN values were
utilized:

Type D soils —Open Space 80, and Impervious 98

The impervious areas were calculated as separate subareas to generate hydrographs without
weighted CNs as outlined inthe CMP N.J.A.C. 7:50-6.84(a) 6.i (2) and the BMP manual chapter
5.

Using the drainage areas, the TCs and CNs as input data, Pond Pack V8i, a hydrologic/hydraulic
software program by Bentley, was utilized to generate the runoff rates and volumes.

6.0 KEY HYDROLOGIC PRINCIPALS

A 24-hour, NOAA _C (Region C) storm distribution was utilized with the following rainfall
amounts, within Mercer County for each storm analyzed (reference Appendix C).

2 year 3.3 inches

10 year 5.0 inches

100 year 8.4 inches

7.0 PREVS. POST DEVELOPED RUNOFF RATE AND VOLUME COMPARISON

The proposed site has been designed to reduce the peak runoff rates and volumes for the 2-, 10-

and 100-year storm events. See Appendices A & B for pre- and post-construction hydrographs.
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Table 2 below provides a comparison of the Pre-Developed and Post-Developed runoff to P.O.I.-

1.
Table 2 — Pre-Developed Flow vs. Post-Developed Flow to POI-1
Pre- Post- Post- Runoff Rate Runoff
Storm Pre- Developed | Developed | Developed Volume
Increase
(Year) | Developed Runoff Routed Routed from Pre- Increase
Runoff Volume Runoff Runoff Developed from Pre-
(cfs) (cf) (cfs) Volume (cfs)p Developed
(cf) (cf)
2 1.61 6,471 1.43 5,594 -0.18 -877
10 2.48 10,146 2.35 9,239 -0.13 -907
100 4.17 17,351 4.16 16,590 -0.01 -761

The project will reduce the overall runoff rate and volume to the northeastern adjacent property
(Block 2201, Lot 21).

Table 3 below provides a comparison of the Pre-Developed and Post-Developed runoff to P.O.l.-

2.
Table 3 — Pre-Developed Flow vs. Post-Developed Flow to POI-2
Pre- Post- Post- Runoff Rate Runoff
Storm Pre- Developed | Developed | Developed Increase Volume
(Year) | Developed Runoff Routed Routed from Pre- Increase
Runoff Volume Runoff Runoff Developed from Pre-
(cfs) (cf) (cfs) Volume (cfs)p Developed
(cf) (cf)
2 0.08 335 0.07 277 -0.01 -58
10 0.13 521 0.11 453 -0.02 -68
100 0.21 883 0.20 805 -0.01 -78

The project will reduce the overall runoff rate and volume to the southwestern adjacent property

(Block 2201, Lot 17.02).
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Table 4 below provides a comparison of the Pre-Developed and Post-Developed runoff to P.O.I.-
3.

Table 4 — Pre-Developed Flow vs. Post-Developed Flow to POI-3

Pre- Post- Post- Runoff Rate Runoff
Storm Pre- Developed | Developed | Developed Volume
Increase
(Year) | Developed Runoff Routed Routed from Pre- Increase
Runoff Volume Runoff Runoff el from Pre-
(cfs) (cf) (cfs) Volume (cfs) Developed
(cf) (cf)
2 1.08 4,276 1.00 3,941 -0.08 -335
10 1.74 6,929 1.61 6,409 -0.13 -520
100 3.02 12,230 2.81 11,347 -0.21 -883

The project will reduce the overall runoff rate and volume to the existing inlet location on Block
2201, Lot 21.

8.0 SOILEROSION AND SEDIMENT CONTROL

The project will comply with the minimum design and performance standards for erosion control
established under the Soil Erosion and Sediment Control Act, N.J.S.A. 4:24-39 et seq. and
implementing rules. Anticipated BMP's to be included in the Soil Erosion and Sediment Control
Plan will include soil erosion BMP's to be implemented during construction, including:
minimizing the area of disturbance, placement of silt fencing around the limit of disturbance,
temporary soil stockpiles surrounded with silt fencing, temporary vegetative cover standards,
and an anti-tracking stabilized construction entrance (see Dwg. CS8001). The project will be
submitted to the Mercer County Soil Conservation District for certification of a Soil Erosion
and Sediment Control Plan priorto commencement of construction.

9.0 CONCLUSION

A summary of the stormwater management design is as follows:

1. The stormwater management rules at N.J.A.C. 7:8, do not apply to the project site, as the
site does not meet the definition for a major development based on the following:

* The site has not been disturbed by one acre or more since February 2, 2004. The
total area of the site disturbance for the proposed project is 0.96 acres.

* One-quarter acre or more of “regulated impervious surface” has not been created
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on the site since February 2, 2004. A review of historical aerial imagery indicates
the site coverage remains unchanged since prior to December 2002 (reference
Figure 4). The “regulated impervious surface” will be decreased by 0.22 acres in
the proposed condition.

* The project has not created one-quarter acre or more of “regulated impervious
surface” since March 2, 2021. The site has remained unchanged since at least
December 2002. The “regulated motor vehicle surface” area will remain

unchanged in the proposed conditions.

Thus, the current BMP standards for water quality and recharge do not apply. The current
peak flow reduction standards also do not apply.

2. The project reduces impervious cover by approximately 0.22 acres.

3. The site has been designed to reduce the runoff rate and volume to all three analyzed
points of interest for the 2-, 10- and 100-year storm events.
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CURVE NUMBER

FlexTable: Catchment Table (2023-04-21-Pre-Post Developed.ppc)

Current Time: 0.000 hours

Label Outflow Node Area SCS CN Time of
(acres) (Composite) Concentration
(Composite)
(hours)
EDA-1 Imp EDA POI-1 0.560 98.000 0.083
EDA-1 Perv EDA POI-1 0.040 80.000 0.083
EDA-2 Imp EDA POI-2 0.030 98.000 0.083
PDA-2 Perv PDA POI-2 0.010 80.000 0.083
PDA-1 Imp PDA POI-1 0.380 98.000 0.083
PDA-1 Perv PDA POI-1 0.250 80.000 0.083
PDA-2 Imp PDA POI-2 0.020 98.000 0.083
EDA-3-Perv EDA POI-3 0.130 80.000 0.083
EDA-3-Imp EDA POI-3 0.320 98.000 0.083
PDA-3 Perv PDA POI 3 0.130 80.000 0.083
PDA-3 Imp PDA POI 3 0.290 98.000 0.083
Bentley Systems, Inc. Haestad Methods PondPack CONNECT Edition
2023-04-21-Pre-Post Developed.ppc Solution Center [10.02.00.01]
4/21/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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Appendix B






CURVE NUMBER

Label Outflow Node Area SCS CN Time of
(acres) (Composite) Concentration
(Composite)
(hours)
EDA-1 Imp EDA POI-1 0.560 98.000 0.083
EDA-1 Perv EDA POI-1 0.040 80.000 0.083
EDA-2 Imp EDA POI-2 0.030 98.000 0.083
PDA-2 Perv PDA POI-2 0.010 80.000 0.083
PDA-1 Imp PDA POI-1 0.380 98.000 0.083
PDA-1 Perv PDA POI-1 0.250 80.000 0.083
PDA-2 Imp PDA POI-2 0.020 98.000 0.083
EDA-3-Perv EDA POI-3 0.130 80.000 0.083
EDA-3-Imp EDA POI-3 0.320 98.000 0.083
PDA-3 Perv PDA POI 3 0.130 80.000 0.083
PDA-3 Imp PDA POI 3 0.290 98.000 0.083
Bentley Systems, Inc. Haestad Methods PondPack CONNECT Edition
2023-04-21-Pre-Post Developed.ppc Solution Center [10.02.00.01]
4/21/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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NOAA Atlas 14, Volume 2, Version 3

Elevation: 94.13 ft**
* source: ESRI Maps
** source: USGS

Location name: Trenton, New Jersey, USA*
Latitude: 40.2673°, Longitude: -74.7582°

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_&_aerials

PF tabular
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#"’vm‘%
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e

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

|

I

Average recurrence interval (years)

|

Duration
[ 1+ [ 2 [ 5 [ 10 || 25 || s | 100 | 200 | 500 | 1000 |
5.min | 0-341 0.407 0.484 0.540 0.609 0.660 0.710 0.757 0.816 0.862
(0.310-0.376)|[(0.370-0.449)||(0.438-0.533)||(0.488-0.595)||(0.547-0.671)|[(0.590-0.727)||(0.632-0.784)||(0.670-0.839)||(0.715-0.909) || (0.748-0.965)
10-min | 0-545 0.651 0.775 0.864 0.971 1.05 113 1.20 1.29 1.36
(0.495-0.601)|[(0.591-0.718)|[(0.701-0.854)|[(0.780-0.951)|| (0.872-1.07) || (0.940-1.16) || (1.00-1.25) || (1.06-1.33) || (1.13-1.44) || (1.18-1.52)
15-min || 0-681 0.818 0.981 1.09 1.23 1.33 1.43 1.51 1.63 1.70
(0.618-0.751)(|(0.743-0.902)|| (0.887-1.08) || (0.987-1.20) || (1.11-1.36) || (1.19-1.47) || (1.27-1.58) || (1.34-1.68) || (1.42-1.81) || (1.48-1.91)
30-min 0.934 1.13 1.39 1.58 1.82 2.00 218 2.36 2.59 2.76
(0.848-1.03) || (1.03-1.25) || (1.26-1.54) || (1.43-1.74) || (1.64-2.01) || (1.79-2.21) || (1.94-2.41) || (2.09-2.61) || (2.27-2.88) || (2.39-3.09)
60-min | 1:16 1.42 1.79 2.06 2.43 2.72 3.01 3.31 371 4.03
(1.06-1.28) || (1.29-1.56) || (1.62-1.97) || (1.86-2.27) || (2.18-2.67) || (2.43-2.99) || (2.68-3.32) || (2.93-3.66) || (3.25-4.13) || (3.50-4.51)
2chr 1.41 1.72 247 2,53 3.01 3.40 3.80 4.21 479 5.24
(1.28-1.56) || (1.56-1.90) || (1.97-2.40) || (2.28-2.78) || (2.70-3.31) || (3.03-3.74) || (3.36-4.19) || (3.71-4.66) || (4.16-5.33) || (4.51-5.87)
3-hr 1.55 1.89 2.39 2.78 3.34 3.78 4.25 4.74 5.42 5.97
(1.40-1.72) || (1.71-2.10) || (2.15-2.66) || (2.50-3.09) || (2.98-3.70) || (3.36-4.20) || (3.74-4.73) || (4.14-5.28) || (4.66-6.07) || (5.08-6.73)
6-hr 1.96 2.38 3.01 3.52 4.26 4.87 5.54 6.25 7.29 8.15
(1.77-2.19) || (2.15-2.65) || (2.71-3.35) || (3.15-3.91) || (3.78-4.73) || (4.29-5.42) || (4.83-6.17) || (5.39-6.97) || (6.17-8.17) || (6.81-9.20)
12-hr 2.37 2.88 3.66 4.32 5.32 6.18 7.12 8.17 9.74 1.1
(2.15-2.66) || (2.60-3.23) || (3.29-4.10) || (3.87-4.83) || (4.71-5.93) || (5.43-6.90) || (6.17-7.95) || (6.97-9.15) || (8.14-11.0) || (9.10-12.6)
24-hr 2.75 3.32 4.22 4.98 6.12 7.09 8.17 9.35 1.1 12.6
(2.54-3.00) || (3.07-3.62) || (3.89-4.60) || (4.58-5.42) || (5.57-6.64) || (6.41-7.69) || (7.31-8.86) || (8.28-10.1) || (9.68-12.1) || (10.8-13.8)
2-da 3.18 3.85 4.90 5.77 7.04 8.12 9.28 10.6 12.4 14.0
Y || (2.93-3.48) || (3.54-4.21) || (4.50-5.36) || (5.28-6.30) || (6.39-7.67) || (7.32-8.84) || (8.31-10.1) || (9.36-11.5) || (10.9-13.6) || (12.1-15.4)
3-da 3.37 4.07 5.16 6.04 7.33 8.41 9.57 10.8 12.6 14.2
Y || (3.11-3.67) || (3.76-4.44) || (4.75-5.62) || (5.55-6.58) || (6.69-7.96) || (7.62-9.13) || (8.62-10.4) || (9.66-11.8) || (11.2-13.8) || (12.4-15.5)
4-da 3.56 4.30 5.41 6.32 7.62 8.70 9.85 111 12.9 14.3
Y || (3.29-3.87) || (3.98-4.68) || (5.00-5.88) || (5.82-6.85) || (6.98-8.25) || (7.92-9.41) || (8.92-10.7) || (9.97-12.0) || (11.4-14.0) || (12.6-15.6)
7.da 417 5.01 6.21 7.21 8.64 9.82 11 12.4 14.4 16.0
Y || (3.86-4.54) || (4.63-5.45) || (5.73-6.76) || (6.63-7.84) || (7.91-9.38) || (8.96-10.7) || (10.0-12.0) || (11.2-13.5) || (12.8-15.6) || (14.1-17.4)
10-da 475 5.68 6.95 7.97 9.41 10.6 1.8 13.1 14.9 16.3
Y || (4.42-5.14) || (5.29-6.14) || (6.45-7.50) || (7.39-8.61) || (8.69-10.1) || (9.73-11.4) || (10.8-12.7) || (11.9-14.1) || (13.4-16.1) || (14.6-17.7)
20-d 6.42 7.62 9.10 10.3 11.9 13.1 14.4 15.6 17.4 18.7
Y || (6.03-6.84) || (7.16-8.12) || (8.54-9.70) || (9.63-10.9) || (11.1-12.6) || (12.2-13.9) || (13.3-15.3) || (14.5-16.7) || (15.9-18.5) || (17.1-20.0)
30-da 7.99 9.43 1.0 123 13.9 15.1 16.4 17.6 19.1 20.3
Y || (7.56-8.45) || (8.92-9.96) || (10.4-11.6) || (11.6-13.0) || (13.1-14.7) || (14.2-16.0) || (15.3-17.3) || (16.4-18.6) || (17.8-20.3) || (18.8-21.6)
45-da 10.2 12.0 13.8 15.2 16.9 18.3 19.5 20.7 22.2 23.3
Y || (0.68-10.7) || (11.4-12.6) || (13.1-14.5) || (14.4-16.0) || (16.0-17.8) || (17.2-19.2) || (18.4-20.5) || (19.5-21.8) || (20.8-23.4) || (21.7-24.6)
60-d 12.2 14.3 16.3 17.9 19.8 21.2 225 23.7 251 26.2
AY |l (11.6-12.8) || (13.6-15.0) || (15.6-17.1) || (17.0-18.7) || (18.8-20.7) || (20.1-22.2) || (21.3-23.6) || (22.4-24.9) || (23.7-26.5) || (24.6-27.6)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves

Latitude: 40.2673°, Longitude: -74.7582°
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