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1.0 INTRODUCTION
1.1 Scope and Executive Summary

This report presents the results of the storm water management analysis for the proposed
warehouse development at 2 King Arthur Ct, North Brunswick, New Jersey.

As explained in detail below, the project will meet the regulatory requirements set forth in
N.J.A.C. 7:8; Stormwater Control for non-Residential Major Development Ordinance of North
Brunswick; and the Standards for Soil Erosion and Sediment Control in New Jersey.

1.2 Existing Site Description

The site is located at 2 King Arthur Ct in North Brunswick, New Jersey, in the |-2 Industrial
zone. ldentified by the Township’s tax maps as Block 252, Lot 18, the site has an area of
approximately 15.56 acres. The site contains a 2-story office building and three small
maintenance garages, with associated driveways and parking lots. A small pump house building
with a deck exists on the Westons Mill Pond within the northeastern corner of the site. The site
is generally bound by light industrial development to the north and west, a residential
community in the neighboring Borough of Milltown to the south, forested uplands and
wetlands border the site to the northeast and south, and Weston Mills Pond to the east. A
tributary to the Lawrence Brook is also present in the northern portion of the site. The southern
lot line also is the municipal boundary with the Borough of Milltown.

The current stormwater facilities onsite consist of conveyance pipes that carry the site's runoff
to the east directly into Weston Mills Pond and Lawrence Brook.

1.3 Proposed Development

The project will redevelop the site to an approximately 164,000 SF footprint warehouse. The
building finished floor elevation will be approximately elevation 61.0 (NAVD 88). The
development proposes 33 loading docks, 19 trailer parking spaces, and 98 car parking spaces.
Additionally, site driveways, gates and fences, utility improvements and other pertinent site
improvements are proposed. Landscaping and lighting will also be incorporated into the
proposed site improvements.

1.4 Environmental Site Analysis

The wetlands on-site were delineated by Langan Engineering and Environmental Services, Inc.
in March 2021. The wetlands delineated on-site were forested wetlands (Wetland A), an
isolated drainage depression (Wetland B) and State Open Waters.

Wetland A is located on the north, east and south sides of the site in heavily forested areas.
Wetland B is located around an existing stormwater outfall on the east side of the site that
experiences ponding. The State Open Water wetlands are located along the portions of Weston
Mills Pond and Lawrence Brook that border the property.
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Pursuant to NJDEP Landscape Project Mapping, Wetland A is mapped as potential nesting and
foraging habitat for bald eagles (rank 4). As such, it is anticipated that this wetland will be
regulated as an exceptional resource value wetland with a transition area of 150 feet in width. A
transition area averaging plan waiver is being prepared and will be submitted for NJDEP
Division of Land Resource Protection (DLRP) approval.

Westons Mill Pond is classified as a FW2-NT (Freshwater 2 — Non-Trout) water body, pursuant
to the Surface Water Quality Standards at N.J.A.C. 7:9B.

A portion of the project site also falls within the Flood Hazard Area of the Lawrence Brook and
Weston Mill Pond. The Flood Hazard Area, as determined by Federal Emergency Management
Agency (FEMA) on site is 26.0 (NAVD88) — refer to Figures 4 through 6. Using the proposed
2023 Flood Hazard Area Control Act Rule Amendment at N.J.A.C. 7:13 FEMA fluvial method,
(26.0 + 3-feet), the Flood Hazard Area is depicted on the site at 29 (1988 NAVD).

2.0 REGULATORY REQUIREMENTS AND COMPLIANCE

Because the project proposes to disturb more than one acre and increase the amount of
regulated impervious surface by more than a quarter-acre, it meets the definition of a “major
development” under N.J.A.C. 7:8-1.2 and the Stormwater Control for non-Residential Major
Development Ordinance of North Brunswick. Therefore, the following items must be
addressed.

2.1 Runoff Quantity

NJAC 7:8-5.4(a)(3) requires control of stormwater runoff quantity control impacts. Currently, the
proposed 2023 Stormwater Management Rule Proposal Amendment at N.J.A.C. 7:8 has not
been formally published and adopted. In anticipation that the project will not be grandfathered
into the 2020 N.J.A.C. 7:8 Stormwater Management rules, the stormwater management runoff
quantity design was done in accordance with the proposed rules.

Pursuant to the 2023 amendment to NJAC 7:8, one way to address this requirement is to
design stormwater management measurements such that the peak runoff rates for the current
and future 2-, 10-, and 100-year storm events are less than or equal to 50, 75 and 80 percent,
respectively, of the pre-construction stomwater runoff that is attributable to the portion of the
site on which the proposed development is to be constructed. Hydrologic analyses have been
prepared to demonstrate this methodology. Those analyses are discussed further in sections 4
and 5 of this report.

2.2 Runoff Quality

NJAC 7:8-5.5 requires that stormwater management measures shall be designed to reduce the
post-construction load of total suspended solids (TSS) in stormwater runoff generated from the
water quality design storm by 80 percent of the anticipated load from the developed site,
expressed as an annual average. Quality standards in NJAC 7:8-5.5 are applicable to any major
development that results in an increase of one-quarter acre or more of regulated motor vehicle

LANGAN



King Arthur Court Warehouse Stormwater Management Report 08 May 2023
Block 252, Lot 5.03 Page 3 of 11
North Brunswick, New Jersey
Langan Project No. 100851001

surface. Therefore, since the proposed development results in an increase of regulated motor
vehicle surface exceeding the 0.25-acre threshold, quality standards must be met.

The stormwater quality analysis used the NJDEP stormwater quality design storm consisting of
1.25 inches of rainfall in two hours with a distribution defined in Table 5-2 of the New Jersey
Stormwater Best Management Practices Manual.

2.3 Groundwater Recharge

NJAC 7:8-5.4 requires groundwater recharge to be maintained at 100% of the average annual
pre-construction groundwater recharge volume. To demonstrate that there will be no post-
development annual recharge deficit, the New Jersey Groundwater Recharge Spreadsheet
(NJGRS) was completed. This analysis is discussed further in section 5 of this report.

3.0 DESIGN METHODOLOGIES

Below is a summary of the methodologies of the major elements of the design of the storm
water management system.

3.1 Hydrologic Methodology

Stormwater runoff calculations associated with this report were prepared using the SCS
Method as contained in the USDA Soil Conservation Service Publication TR-55, “Urban
Hydrology for Small Watersheds"”. TR-55 outlines procedures for calculating peak rates of
runoff resulting from precipitation events and procedures for developing hydrographs. The TR-
55 procedure simulates a watershed using the drainage area, curve number (CN), and time of
concentration (Tc) for each watershed. The design storm used for the TR-55 analysis is the
NOAA Atlas 14 NJ Region D cumulative 24-hour rainfall distribution. Rainfall data was based on
depths described in the “Precipitation-Frequency Atlas of the United States” National Oceanic
and Atmospheric Administration (NOAA) Atlas 14, Volume 2, Version 3.

The depths for the 2-, 10-, and 100-year storms in Middlesex County are 3.34, 5.10, and 8.58
inches, respectively.

The precipitation depths for the current and future 2-, 10- and 100-year storm events are
determined by multiplying the precipitation depth obtained from NOAA by the adjustment
factors and change factors for the current and future precipitation depths, respectively. The
adjustment and change factors are specific to the county, or counties, in which the drainage
area(s) of the site are located. Where a drainage area lies in more than one county, the
precipitation values can be adjusted according to the percentage of drainage area in each
county, or separate rainfall totals can be developed for each county using the values provided in
the proposed 2023 Stormwater Management Rule Proposal Amendment at N.J.A.C. 7:8, tables
5-5 and 5-6.

Table 3.1 below demonstrates the current and future precipitation depth calculations:
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Table 3.1 - Precipitation Depths
Design NOAA Atlas 14 Current Current Future Future
Storm | Point Precipitation | Precipitation | Precipitation | Precipitation | Precipitation
Frequency Adjustment (in) Change (in)
Estimate (in) Factor * Factor *
2-Yr 3.34 1 3.34 1.19 3.97
10-Yr 5.1 1.01 5.15 1.21 6.17
100-Yr 8.58 1.03 8.84 1.33 11.41

*Adjustment and Change factors are specific to Middlesex County

The curve number is a land-sensitive coefficient that dictates the relationship between total
rainfall depth and direct storm runoff. Based on the coverage of soil groups and land use in the
area, CN values were determined for each watershed for the existing and proposed conditions.
Separate hydrographs were prepared for pervious and impervious areas as well as combined
hydrographs for both pervious and impervious areas.

The soils within the watersheds analyzed were classified as hydrologic soil group D. The SCS
classification system evaluates the runoff potential of a soil according to its infiltration and
transmission rates. “A" soils have the lowest runoff potential and “D" soils have the greatest
runoff potential.

The following curve numbers, associated with hydrologic soil group “D"”, were used:

Table 3.2 - Project Curve Numbers

Land Cover CN
Open Space/Landscaped | 80
Brush 77
Gravel 91
Impervious 98

The time of concentration is defined as the time for runoff to travel from the hydraulically most
distant point of the watershed to a point of interest/analysis. Values of the time of
concentration calculated for each watershed based on land cover and slope of the flow path
using methods described in TR-55.

3.2 Conveyance Methodology

Runoff was calculated using the rational method and pipe capacities were analyzed using
hydraulic grade line analysis in Hydrology Studio’s Stormwater Studio Software. Rainfall data
was based on intensities described in the "Precipitation-Frequency Atlas of the United States”
National Oceanic and Atmospheric Administration (NOAA) Atlas 14, Volume 2, Version 3. The
storm sewer conveyance system was analyzed using the Rational Method for estimating runoff
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from a 25-year design storm. The site was divided into sub-areas, each contributing runoff to an
individual catch basin inlet or roof drain as depicted on the “Proposed Subwatershed Plan,”
included as drawing WB103 herein. A weighted average runoff coefficient was chosen based
on the percentage of each type of land cover using the following coefficients:

Table 3.3 - Project Runoff Coefficients

Land Cover C

Landscaped 0.65
Brush 0.59
Gravel 0.84
Impervious 0.99

4.0 PRE-DEVELOPMENT CONDITIONS
4.1 Existing Land Use

The site is commercially developed, consisting a 2-story office building and three small
maintenance garages, with associated driveways, parking lots and landscaping. The site is
generally bound by light industrial development to the north and west, a residential community
in the neighboring Borough of Milltown to the south, forested uplands and wetlands border the
site to the northeast and south, and Weston Mills Pond to the east. A tributary to the Lawrence
Brook is also present in the northern portion of the site. The topography of the developed
portion of the site is relatively flat. Landscaped areas immediately surround the existing
development and are covered mostly with grass with some trees and vegetation. The
undeveloped portion of the site slopes towards Weston Mills Pond and Lawrence Brook.

4.2 Soils

According to the United States Department of Agriculture (USDA) Natural Resources
Conservation Service (NRCS) soil survey map for Middlesex County, New Jersey, the site is
classified as mostly Keyport-Urban Land Complex (KeuC), with portions of the site classified as
Keyport Loam (KeoB), Klinesville Channery loam (KkoE), and Humaquepts (HumAt); see Figure
8 — Soils Map. Each aforementioned soil is classified as a hydrologic soil group (HSG) D or HSG
A/D soil. Therefore, for the purpose of the hydrology analysis, the site was considered to be
entirely HSG D.

In accordance with chapter 12 of the NJ BMP Manual, a preliminary geotechnical stormwater
investigation was performed onsite in December of 2022 and a supplemental geotechnical
stormwater field investigation in January of 2023. The investigations consisted of test pits,
single ring infiltration tests at select test pit locations and lab testing, including laboratory
permeability tests. The findings from both investigations were used in the design of the
proposed stormwater facilities.

LANGAN



08 May 2023
Page 6 of 11

King Arthur Court Warehouse Stormwater Management Report
Block 252, Lot 5.03

North Brunswick, New Jersey

Langan Project No. 100851001

The investigation is summarized in the Soils Investigation for Stormwater Management Memo,
prepared by Langan Engineering, dated 05 May 2023, and provided in Appendix G.

4.3 Existing Watersheds

The existing watershed analysis consists of two points of analysis, with tributary runoff from
five watersheds as shown on Watersheds Plan, sheet WB101, and described below. The
existing watershed data and hydrographs are provided in Appendix A.

Point of Analysis A is Weston Mills Pond on the east side of the site.

Watershed A-1 consists of 2.15 acres of forested area, landscaped area, and parking lot area
that will be disturbed and is conveyed both overland and via storm pipes into Weston Mills
Pond on the east and south side of the site.

Watershed A-2 consists of 3.39 acres of landscaped, parking lot and driveway area that will be
disturbed and is conveyed solely via storm pipe into Weston Mills Pond on the east side of the

site.

Watershed A-3 consists of 0.44 acres of mostly landscaped area that will be disturbed and is
conveyed overland into Weston Mills Pond on the east side of the site.

Watershed A-4 consists of 2.96 acres of forested area, landscaped area, driveway and parking
lot area that will be disturbed and is conveyed to a yard inlet and ultimately via pipe to Weston
Mills Pond on the north side of the site.

Point of Analysis B is at an existing yard inlet beside the Conrail-owned railroad.

Watershed B consists of stormwater surface runoff that is collected overland to an existing
yard inlet from the immediate area in the vicinity of the railroad.

The peak discharges for the site are summarized in the following table. Watershed data and
hydrographs are provided in Appendix A.

Table 4.1 - Summary of Existing Peak Discharges

Storm Current Precipitation Future Precipitation
Frequency
(year) Watershed A Watershed B Watershed A Watershed B
(cfs) (cfs) (cfs) (cfs)
2 15.24 3.69 19.18 4.54
10 26.76 6.14 33.42 7.54
100 50.99 11.2 67.92 14.71
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5.0 POST-DEVELOPMENT CONDITIONS
5.1 Proposed Development

The proposed development consists of an approximately 164,000 SF footprint warehouse with
on-site parking for passenger vehicles and trailer parking spaces. In addition, associated site
improvements including utilities, landscaping, and lighting will be incorporated into the
proposed development. The project will disturb approximately 9.85 aces and will result in a total
impervious area of 7.93 acres, which is an increase of 3.5 acres in comparison to the existing
condition. The total vehicular use area is increased by 0.54 acres in comparison to the existing
condition.

5.2 Proposed Watersheds and Water Quantity Analysis

The proposed development consists of seven watersheds, with two points of analysis, as
shown on the Proposed Watersheds Plan, sheet WWB102, and described below.

Watershed A-1 comprises 2.13 acres of stormwater runoff from landscaped and vehicular
surface areas on the northwest side of the site. The runoff is collected via overland flow to
catch basins, conveyed via a system of storm pipes to Basin A-1 for quality and gquantity
management. Basin A-1 discharges to a headwall on the northeast side of the site and
ultimately to Point of Analysis A, Weston Mills Pond.

Watershed A-2 comprises 2.38 acres of stormwater runoff from landscaped and vehicular
surface areas on the south, east, and north sides of the site. The runoff is collected via overland
flow to catch basins, conveyed via a system of storm pipes to Basin A-2 for quality and quantity
management. Basin A-2 discharges to a headwall on the east side of the site and ultimately to
Point of Analysis A, Weston Mills Pond.

Watershed A-3 comprises 2.20 acres of stormwater runoff from the northern portion of the
building roof area. The runoff is conveyed via a system of storm pipes to underground
infiltration Basin A-3 for quantity management. Basin A-3 discharges to a headwall on the east
side of the site and ultimately to Point of Analysis A, Weston Mills Pond.

Watershed A-4 comprises 1.57 acres of stormwater runoff from the southern portion of the
building roof area. The runoff is conveyed via a system of storm pipes to underground
infiltration Basin A-4 for quantity management. Basin A-4 discharges to a headwall on the east
side of the site and ultimately to Point of Analysis A, Weston Mills Pond.

Watershed A-5 comprises 1.01 acres of stormwater runoff from landscaped and vehicular
surfaces areas that is conveyed through a green-infrastructure manufactured treatment device
to a headwall on the south side of the site and ultimately to Point of Analysis A, Weston Mills
Pond.

Watershed A-6 0.81 acres of surface runoff is from open space that flows overland to Point of
Analysis A, Weston Mills Pond.
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Watershed A and Watershed B have been designed to provide the required peak reductions, as
described in section 2.1 of this report. Peak reductions have been applied to the disturbed
portions of the development. Since the analysis area consisted of only the parts of the site that
will be disturbed, this applies to the Watersheds A and B.

The proposed watershed data and hydrographs are provided in Appendix B. The results are
summarized below.

Peak flow reductions of 50%, 75% and 80% have been applied to the existing flows from
Watersheds A and B for the current and future 2-, 10-, and 100-year storm events, respectively.

Table 5.2 — Watershed A - Summary of Allowable Flows and Proposed Discharges

Current Precipitation

Storm Event

Existing Flow

Allowable % of Flow

Allowable Flow

Proposed Flow

2 15.24 cfs 50% 7.62 cfs 4.01 cfs
10 26.76 cfs 75% 20.07 cfs 9.55 cfs
100 50.99 cfs 80% 40.79 cfs 35.26 cfs

Future Precipitation

Storm Event

Existing Flow

Allowable % of Flow

Allowable Flow

Proposed Flow

2 19.18 cfs 50% 9.59 cfs 5.59 cfs
10 33.42 cfs 75% 25.07 cfs 16.50 cfs
100 67.92 cfs 80% 54.34 cfs 50.72 cfs

Table 5.3 — Watershed B - Summary of Allowable Flows and Proposed Discharges

Current Precipitation

Storm Event

Existing Flow

Allowable % of Flow

Allowable Flow

Proposed Flow

2 3.69 cfs 50% 1.85 cfs 1.23 cfs
10 6.14 cfs 75% 4.61 cfs 2.25 cfs
100 11.2 cfs 80% 8.96 cfs 4.70 cfs

Current Precipitation

Storm Event

Existing Flow

Allowable % of Flow

Allowable Flow

Proposed Flow

2 4.54 cfs 50% 2.27 cfs 1.61 cfs
10 7.54 cfs 75% 5.66 cfs 3.00 cfs
100 14.71 cfs 80% 11.77 cfs 6.33 cfs

5.3 Proposed Water Quality Analysis

The proposed development water quality measures includes two small-scale underdrained
bioretention basins, two small-scale subsurface infiltration basins, and three green-
infrastructure (GIl) manufactured treatment devices. Each BMP provides a minimum of 80%
TSS removal and are designed in accordance with the NJ BMP manual. A 3.5 acre increase in
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regulated impervious area and 0.54 acre increase in regulated motor vehicular surface is
proposed.

A majority of the onsite landscaped and vehicular surface runoff will be conveyed to one of two
small-scale underdrained bioretention basins (Basins A-1 and A-2). Pursuant to chapter 9.7 of
the NJ BMP Manual, pretreatment is required for small-scale bioretention systems designed to
infiltrate into the subsoil that include exfiltration in the stormwater routing calculations.
However, Basins A-1 and A-2 are underdrained and not designed to infiltrate into the subsoil,
and therefore do not include exfiltration in the routing calculations. Therefore, pretreatment is
not required.

The remaining 1.01 acre of onsite landscaped and vehicular surface runoff is conveyed through
one of three Contech Filterra Bioscape Vaults before discharging into Weston Mills Pond.
Sizing calculations for each unit are provided in Appendix C.

Roof runoff will be sent to one of the two subsurface infiltration basins (Basins A-3 and A-4).
The proposed building’s roofline will be higher than the surrounding trees and therefore there is
no potential for debris or vegetative material to be present in the roof runoff. Additionally the
proposed development does not have air discharge or other situations where contaminants
could deposit on the roof. Therefore, pretreatment is not proposed for the subsurface
infiltration basins.

Pursuant to the New Jersey Stormwater Best Management Practice Manual, the performance
and characteristics of each bioretention basin are shown in Table 5-2.

Table 5.2 —Basin Water Quality Performance and Characteristics

Basin Ground Ground w.Q. Soil | Sand | Gravel
. Bottom Water Storm I
Basin . ; Water Infiltration | Bed | Layer | Bed
BMP Type Elevation | Elevation . Runoff
ID Mounding Rate Depth | Depth | Depth
(NAVD | (NAVD | fiont i) | PSP | anme) | an) | an) | an)
88) 88) (ft)
Small-Scale
A-1 Bioretention 47 41.5 N/A 0.91 N/A 18.0 6.0 17.5
(Underdrained)
Small-Scale
A-2 Bioretention 47 42.6 N/A 1.00 N/A 18.0 6.0 17.0
(Underdrained)
Small-Scale
A-3 Subsurface 49.5 42.6 5.40 0.67 0.75 N/A N/A 6
Infiltration
Small-Scale
A-4 Subsurface 51.5 45.6 5.24 0.47 1.0 N/A N/A 6
Infiltration

The small-scale bioretention and subsurface infiltration basins have been designed in
accordance with the NJ BMP Manual chapters 9.7 and 9.8, respectively.
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The underdrained small-scale bioretention basins have water quality storm runoff depths of no
more than 1-ft, have soil beds with a minimum depth of 18-in to achieve 80% TSS removal, and
have proper separation from the seasonal high water table (SHWT).

The subsurface infiltration basins have water quality storm runoffs depths below the maximum
of 2-ft, have been analyzed for groundwater mounding conflicts, and have been designed with
subsoil infiltration rates that have been tested in accordance with chapter 12 of the NJ BMP
Manual.

Water quality calculations are provided in Appendix C.

5.3 Proposed Ground Water Recharge Analysis

The proposed development increases the amount of impervious coverage by 3.5 acres and
reduces the amount of wooded coverage and open space, resulting in a post-development
annual recharge deficit volume of 163,705 cubic feet. The two small-scale subsurface
infiltration basins are designed to compensate for the loss of annual recharge. To demonstrate
this, a completed New Jersey Groundwater Recharge Spreadsheet (NJGRS) has been provided
in Appendix D.

Pursuant to the New Jersey Stormwater Best Management Practice Manual, the inputs into
the NJGRS BMP Calculations Tab and results for each basin are summarized below in Table
5.3.

Table 5.3 —Subsurface Infiltration Basin Characteristics

Effective Annual
BMP Bottom First Orifice Depth Impervious BMP

Basin ID Infiltration Elevation Elevation with 0.4 Area to Basin Recharge
Area (SF) (NAVD 88) | (NAVD 88) Void Ratio (AC) Volume

(IN) (CuFt)

A-3 9,117 49 50 4.80 2.20 179,145
A-4 10,599 51 51.5 2.40 1.57 113,494
Total Recharge: 292,639

5.4 Conveyance

The proposed stormwater conveyance system was sized to convey the runoff from the 25-yr
storm. Pipes that discharge into basins were designed with a tailwater matching the 2-year
peak basin water surface elevation.

All pipes are able to convey flow from the 25-year storm without overtopping catch basin grates
or manhole rims. The results of the hydraulic calculations are provided in Appendix E.

The underdrains for the proposed small-scale bioretention basins were checked to confirm
capacity for at least twice the infiltration rate of the sand layer, when the sand layer infiltration
rate is twice the infiltration rate of the soil bed. Therefore, calculations for the hydraulic capacity
of the underdrains must be at least four times of the infiltration rate provided by the soil bed.

LANGAN



King Arthur Court Warehouse Stormwater Management Report 08 May 2023
Block 252, Lot 5.03 Page 11 of 11
North Brunswick, New Jersey
Langan Project No. 100851001

These calculations are shown in Appendix E.

5.5 Conduit Outlet Protection

The soil filter bed material will have similar properties to a silty loam, which can withstand
velocities of up to 3.0 feet per second without eroding, per the Standards for Soil Erosion and
Sediment Control in New Jersey.

Rip-rap outlet protection is provided for the outlets into Basins A-1 and A2, and scour holes are
proposed at the outfalls to Weston Mills Pond. Calculations are provided in Appendix E.

5.6 Berm and Dam Analysis

The bioretention basins are constructed entirely in cut and do not impound water on a
temporary basis that is more than 5 feet in height. Therefore they do not meet the definition of
a dam in NJAC 7:20. No further analysis is required.

6.0 CONCLUSION

The results of this study indicate that the regulatory requirements have been met for the
project. The design is in accordance with:

1. N.J.A.C. 7.8 — New Jersey Department of Environmental Protection (NJDEP)
Stormwater Management Rules;

2. Stormwater Control for non-Residential Major Development Ordinance of North
Brunswick; and

3. Standards for Soil Erosion and Sediment Control in New Jersey.

\Wangan.com\data\PAR\dataO\100851001\Project Data\ Discipline\Site  CiviNReports\Stormwater ~Management Report\2023-
05\Report Text.doc
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