Characterization and Assessment

of the Regional Stormwater Management Plan for the Robinson’s Branch
July 20, 2005

Rutgers Cooperative Research & Extension

CHARACTERIZATION AND ASSESSMENT OF THE REGIONAL
STORMWATER MANAGEMENT PLANNING AREA FOR THE
ROBINSON’S BRANCH WATERSHED

July 20, 2005

Completed by the
Rutgers Cooperative Research & Extension
Water Resources Program
Under the guidance of Christopher C. Obropta, Ph.D., P.E.

NEW JERSEY AGRICULTURAL EXPERIMENT STATION

RUTGERS

COOPERATIVE

RESEARCH & EXTENSION




Characterization and Assessment

of the Regional Stormwater Management Plan for the Robinson’s Branch
July 20, 2005

Rutgers Cooperative Research & Extension

Table of Contents

(I A0 B 1= o] 2 TSRS ii
(IS 00 T U =SSR iv
[ Lo oo [0 od o] o ISP PRPRO 1
Y =T oL TP PP R PPR TP 1
A. Regional Stormwater Management Plan (RSWMP) Boundary..........c.cccocveveniiiieeneniennennn. 1
B. Land USE/LANA COVET ......oiuieiieieieite ettt bbbttt 2
(OR o o] [=Tox (=0l I g To B KSR 4
D 2 1o 1 OO TPOSTRTT TP PRURURPRRPRPIN 4
O o] oo o] =1 0| PSR PR 8
F WALEIDOMIES ...ttt bbbttt 9
G. Freshwater WeIaNAS. ..........ooeoiiii e sae e 9
H. FIOOO HAZAIA ATBAS ..ottt bbbttt b bbbt 9
I. Groundwater Recharge/Wellhead ProteCtion ...........ccoccueiiiieiiiie i 10
J. Environmentally Constrained and CritiCal Areas............cccovevveiieiiieieeie e e 12
K. Wild @Nd SCENIC RIVEIS.....ccuiiiiiiiiiie ettt 14
L. Waterbody Classification: N.JLA.C. 7:9B-1.15.......cccciiiiiiiiesr e 14
M. Water Quality Limited SUIrface WaALET..........ccooiiiiiiiiieiecie e 14
N. STOrMWALET CONVEYANCE ....cuvvieiiiie ittt st e st et e e ssb e e s ssaeesnbbeesbneesneeenns 19
O. Source Water Areas of Potable Public Surface Waters ...........ccooeveiiinieniiie e 19
P. Jurisdictional BOUNGAIIES. ........coviieiiiiiesiesese et 19
I11. 1dentification of Physical CharaCteristiCs ..........ccouueiiiiiiieiiie s 20
IV. Water Quality, Groundwater Recharge, Water Quantity Hydrologic and Hydraulic Model or
AANBIYSIS. ...ttt et bRt b et R e Re bt Rt bt e Rt e Rt e be et aneenre e 21
V. Regulations and PrOQIAIMS ........ccviiueiieieeieseesie e e et e e te e e e ae e e taenaesneesneeneesneesseens 47
V1. Information NOt aVAIlaDIE. ..........couoiiiie e 48
VII. Geographical INformation SYStEM.........ccueieiiiiieiice e 49
VII11. Determination of Inclusion in Watershed BoOUNdary ............ccooeeeinninienieneec e 50
IX. Rank of Water QUality IMPACES.........cccueiiiiiiie e 50
A. Inventory Pollutant Sources to the Robinson’s Branch Watershed...........c.ccccccovviieninnene. 50
B ATTECIEA USES ...ttt bbb bbbt 51
C. Identification and Rank of Pollutants and SOUICES ..........ccceeuriieiiriinieenesee e 51
X. Rank of Water QUantity IMPACES ........ccceveiieiieecic e 52
KE RESOUICES ...ttt ettt e b et e b et e e b et e s s e e e e hb e e e e sb e e e e bb e e e abn e e e nneeanes 95
Appendix A: N.J.A.C. 7:8-3, Stormwater Management RUIES..........cccccvevviieiiiereeiie e A
APPENAIX B2 IMIAPS ...ttt sttt b et b e et se ekt e et e nbeeteene e be e be e e nreas B
N 0] 01 0 1SS C
NJDEP Known Contaminated Sites List within the Robinson’s Branch Watershed ..................... C
Appendix D: Aerial Loading SOUICE ANAIYSIS .......ccoiiiiiiiieieieie et D
(0T Lo [T ool O =) 1 1 Tod =T o] £SO D
Appendix E: Statewide Basic Minimum requirements for the General (Tier A) MS4 NJPDES
=T 10 ST USROS URRSPN 6



Characterization and Assessment

of the Regional Stormwater Management Plan for the Robinson’s Branch
July 20, 2005

Rutgers Cooperative Research & Extension

List of Tables

Table 1: NJDEP 1995/97 Land USE Data .........ccoiiiiiiiiiieie ettt 2
Table 2: NJDEP 1995/97 Urban Land USE TYPES .....cc.eiiiireiirieieiesie sttt 3
Table 3: Examples of Erosion in the Robinson's Branch Watershed ............c.cccocvevviieiieniecieneen, 8
Table 4: Land Uses with the Environmentally Critical Areas in the Robinson's Branch Watershed

............................................................................................................................................... 13
Table 5: NJDEP Surface Water Quality Standards N.J.A.C. 7:9B, 2003.........ccccceovrirerininnnnnn. 15
Table 6: AMNET Locations in the Robinson’s Branch Watershed ..............ccoccooviiiineicnciene. 17
Table 7: USGS Water Quality Monitoring Stations in the Robinson's Branch Watershed.......... 17
Table 8: Waterbodies in the Robinson's Branch Noted in the Integrated Report...........c.c..c....... 18
Table 9: Municipal Land Area in the Robinson's Branch Watershed...........ccccccoocvvieiiiiinnnne 20
Table 10: Pollutant Loading NOrmalized t0 Ar€a..........cccecveiieiieiieie e 29
Table 11: Pollutant Loading from Total Subbasin...........ccccceviiiiiiniiie e 30
Table 12: Subbasin land use for #1, outlet basin in Rahway .............ccccoeviveieiieieece e, 33
Table 13: Subbasin Land Use for Pumpkin Patch subbasin #13 ..., 34
Table 14: Subbasin Land Use for SUBDasin #15.........cccooiiiiiiiiiiieeee s 34
Table 15: Subbasin Land Use for SUbDasin #26...........ccccvoiiiiiiieiiescse e 35
Table 16: Subbasin Land Use for Southwest Watershed, EAiSON............ccocvviviininrnneneneseniene 35
Table 17: Selected Subbasins for hydrologic analysisS..........ccocuieiiiiniieniseeee e 40
Table 18: Mean Average Union and Middlesex County Rainfall Depths for Standard Design

R0 (0] 11 11T PO PR TP TR 42
Table 19: Peak flows and volumes for different scenarios for a 2-year storm ...............ccccovenenne. 42
Table 20: Peak flows and volumes for different scenarios for a 10-year Storm ...........cccceeveenenee. 43
Table 21: Peak flows and volumes for different scenarios for a 100-year storm ...............c.c....... 44
Table 22: Flow and volume change with alteration of curve number ...........ccocoovieieniicicnen, 44
Table 23: Water Quality IMPaCES.........ccoveiiiiieiicie s 52
Table 24: Water QUantity IMPACES.......cc.oiiiiiiiiiiiieieese e 54



Characterization and Assessment

of the Regional Stormwater Management Plan for the Robinson’s Branch
July 20, 2005

Rutgers Cooperative Research & Extension

List of Figures

Figure 1: Dominant Soil Series in the Robinson’s Branch Watershed.............ccccccoeviviiicieiiennnn, 5
Figure 2: Highly Erodible Soils (1eft t0 Fight) ..o 7
Figure 3: The Robinson's Branch Watershed Upstream of Route 27 ...........ccccovevveviivciieceenns 22
Figure 4: Overview of the Stressor Identification ProCess ...........c.ccoevvviviincininensineecseenes 23
Figure 5: Fecal Coliform Impaired Waterbodies of WMA 7 (NJDEP, 2003b).........c.ccccevvevvrennnns 24
Figure 6: Golf Courses of the Robinson's Branch Watershed (NJDEP, 2003a)............ccccervennene. 25
Figure 7: Total Phosphorus Concentration, USGS 01395200, Winding BrooK........................... 27
Figure 8: Total Phosphorus Concentration, USGS 01396003, Robinson's Branch...................... 27
Figure 9: Robinson's Branch Subbasin Delineation ............c.cccevveiiiiiiecie e, 28
Figure 10: Groundwater level at the USGS Union County Park Observation Well..................... 37
Figure 11: Subbasin Delineation Employed for Initial Hydrologic Analysis............ccccccovveiienneas 39
Figure 12: Selected Subbasins for Stormwater Management AnalysiS..........ccoovvveverenenenennnnn 40
Figure 13: Robinson's Branch Flooding at Tussel Lane, Scotch Plains ...........ccccccoceeiieiieiienneen, 53



DRAFT Characterization and Assessment of the Regional
Stormwater Management Plan for the Robinson’s Branch
June 15, 2005

Rutgers Cooperative Research and Extension

l. Introduction

The New Jersey Stormwater Management Regulations have been used as a framework to present
a functional characterization and assessment of the stormwater processes of the Robinson’s
Branch Watershed. This characterization and assessment is intended to represent areas of the
watershed affected by the improper drainage of stormwater. This will allow for prioritizing the
objectives of concerned parties for the purpose of creating solutions.

To identify features and processes within the watershed that could affect the stormwater drainage
processes, various methods of analysis have been employed. Extensive field surveys, literature
reviews, data collection and the use of Geographical Information System (GIS) were among the
techniques used to characterize the watershed.

According to N.J.A.C. 7:8-3.4(a), the regional stormwater management plan shall include a
characterization and assessment that covers a series of specific components, including the
mapping and analysis of a watershed (See Appendix A). These components have been outlined
and presented in this text. Rationale for not including a component is determined by the
committee if that component is not found to be appropriate for the regional stormwater
management area.

Il. Maps

A. Regional Stormwater Management Plan (RSWMP)
Boundary

The Robinson’s Branch Watershed is located in Union and Middlesex Counties of New Jersey,
and is approximately 22 square miles in size. As part of the Watershed Management Area 7, the
Robinson’s Branch discharges to the Rahway River. The Robinson’s Branch Watershed is
comprised of over 33 miles of river and more than 90 acres of lakes. The largest bodies of water
in the drainage area include the Middlesex Reservoir and Milton Lake.

The Regional Stormwater Management Planning Area Boundary was originally defined through
the use of the United States Geological Survey’s (USGS) delineation of hydrologic boundaries.
These drainage basins are denoted by the use of a 14-digit hydrologic unit code (HUC’s) and are
delineated from 1:24,000-scale (7.5-minute) USGS quadrangles.

A map representing the regional stormwater boundary of the Robinson’s Branch Watershed
depicting the upper and lower HUC 14 delineations can be found in Appendix B, Map 1. This
boundary is also illustrated on Map 2, Appendix B, over the New Jersey Department of
Environmental Protection (NJDEP) 2002 Digital Orthophotos.
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B. Land Use/Land Cover

Land use in the Robinson’s Branch Watershed is primarily urban, making up almost 80% of the
entire land area in the watershed. The bulk of this urban land is developed residential on plots
of land from 1/4 to 1/8 of an acre, resulting in a high percentage of impervious area.

The second largest type of land use, as a percentage of the watershed, is wetlands. The foremost
area of wetlands is contained in the Ash Brook Swamp Reservation, which provides flood
retention areas.

Refer to Map 3 in Appendix B for the map of the Robinson’s Branch Watershed’s Existing Land
Uses. Map 4 in the same appendix depicts the Open Space and Vegetation of the watershed.

According to data collected by the NJDEP, the land use of the Robinson’s Branch Watershed is
79% urbanized. Land use information is shown in Table 1. Based on aerial photography taken
in 1995, the NJDEP has created a data set describing land use across the state. This land
use/land cover information is available in GIS and can be useful in the analysis of a watershed.

Table 1: NJDEP 1995/97 Land Use Data

Land Use Area Percentage of Watershed Area

(Square Miles) (%)
Agriculture 0.07 0.32
Barren Land 0.07 0.30
Forest 1.81 8.20

Urban 17.50 79.13
Water 0.20 0.90

Wetlands 2.46 11.15
Total 22.11 100

The 79% urban land use can further be broken down to several subcategories.

Table 2 describes the different types of urban land within the Robinson’s Branch Watershed.
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Table 2: NJDEP 1995/97 Urban Land Use Types

Percent of Urban

Urban Land Use Type Area Land Use
(Square Miles) (%)

Residential, Single Unit, Medium Density: Urban/suburban

residences on 1/8 to % acre lots. Impervious coverage is

approximately 30 to 35%. 8.95 51.15

Residential, Single Unit, Low Density: Residences on % to 1 acre lots.
Impervious cover is approximately 20 to 25%. 2.16 12.35

Residential, High Density, Multiple Dwelling: Contains either high
density single units of multiple dwelling units on 1/8 to 1/5 acre lots.
Impervious coverage is approximately 65%. 1.72 9.84

Recreational:  Includes areas specifically developed for recreational
activities, such as golf courses, picnic grounds, stadiums, and so forth. 1.13 6.44

Residential, Rural, Single Unit: Residences on 1 to 2 acre lots.
Generally, impervious cover is between 15 to 20%. 1.11 6.37

Commercial/Services: Areas that contain structures used for the sale of
products and services. 1.01 5.76

Other Urban or Built-Up Land: Generally characterized by intensive land
uses. 0.60 3.44

Athletic Fields (Schools) 0.29 1.64

Transportation/Communication/Utilities: Generally high percentage of
impervious surface coverage. 0.27 1.52

Industrial:  May include manufacturing, assembly, or processing of
products or power generation. Generally have a high impervious

coverage. 0.23 1.31
Mixed Urban or Built-Up Land: Uses considered in mixed urban include
primarily residential, commercial/service, industrial and
transportation/communication/utility. 0.02 0.09
Military Reservations 0.01 0.08
Total 17.50 100
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C. Projected Land Uses

The nine municipalities that compose the majority of the Robinson’s Branch Watershed are at
their build out potential as defined by NJDEP in N.J.A.C 7:8-4.2(c)10. According to this
definition, if there is a combined total of less than one square mile of vacant or agricultural lands,
the municipality is assumed to be at build out. All the municipalities are expected to document
this requirement in their respective municipal stormwater plans of 2005.

For purposes of evaluating the impact of the increase in impervious area, the water quantity
models evaluated scenarios depicting the resulting water surface elevations using an increase of
10% in the curve number. Curve numbers roughly correlate with the runoff potential of a land
use and will increase with additional impervious area. The increase in curve number was used to
account for the potential increase in imperviousness from redevelopment and knock
down/rebuilds.

D. Soils

The Robinson’s Branch watershed may further be characterized by its soils. The dominant soil
series in the watershed are the Boonton and Haledon series. The Boonton series is characterized
by deep to very deep well drained soils formed in the till on uplands (USDA/NRCS, 2005).
Typical slope ranges are from 0 to 50 percent for this soil; however this is not the case in the
Robinson’s Branch where the maximum slopes are 27%. Most Boonton soils are in areas that
have become highly urbanized and undeveloped sites in this soil are usually wooded or idle
fields (USDA/NRCS, 2005). The Haledon series consists of very deep, somewhat poorly
drained soils found in low positions on the landscape. They are usually formed in glacial till.
Slope ranges from 0 to 15 percent. A perched high water table is within 12 inches of the soil
surface in the late winter and early spring of most years, or following a period of extended
rainfall (USDA/NRCS, 2002a). Much of the Haledon soils are used for housing or urban
development. Within the Ash Brook Reservation, soils are predominantly Carlisle muck and
Parsippany silts. The Carlisle muck consists of very poorly drained and very deep soils formed
in depressions of lake plains, outwash plains, moraines, and floodplains. The ponding duration is
known to be long, from October through June, and the typical slopes range from 0 to 2 percent
(USDA/NRCS, 2000).

The remaining soils of the watershed are variable. The Parsippany series are mostly found in the
central portion of the watershed and follow many of the stream corridors. The Parsippany series
consist of deep, poorly drained soils in extinct lake basins and near streams. The Parsippany
series are characterized by their slow infiltration rates, shallow water table, resistance to
erodibility, and are usually subject to seasonal flooding. Potential for surface water runoff is
considered high for this soil series (USDA/NRCS, 2002b). Finally, urban soil complexes exist

4
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throughout the eastern and northern regions of the watershed. Urban soils differ from soils that
have formed over centuries and millenniums and thus have a uniform structure and known
properties. Rather, urban soils range from being extremely variable in texture and structure to
being uniformly heavily compacted soil material (Baumgartl, 1998). The dominant soil series
within the Robinson’s Branch Watershed are depicted in Figure 1.

Soll Series
- Aouents
I Girdshoro
- Boorton
B coriise
B Curelien
- Haledon
- Hashrouk
- Pat=zippany
- P=zamm ents
- Raritan
- Tunkhannock
B Ucortrerts
- Urran Lanc

Figure 1: Dominant Soil Series in the Robinson’s Branch Watershed

Based upon their various compositions, soils infiltrate water to varying degrees. Their ability to
drain water, especially from precipitation, is evaluated by the Natural Resource Conservation
Service (NRCS) as the hydrologic soil group. The NRCS categorizes soils that have high
infiltration rates, “A” soils, to those that have very slow infiltration rates, or “D” soils, and soils
that possess intermediate qualities are classified in a continuum, as described below:

Hydrologic Soil Group A: Soils having high infiltration rates even when thoroughly wet.
These soils consist mainly of deep, well-drained to excessively drained sands or gravels.
These soils have a high rate of water transmission and therefore a low runoff potential.
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Hydrologic Soil Group B: Soils having moderate infiltration rates when thoroughly wet,
consisting mainly of moderately deep to deep, moderately well to well-drained soils with
moderately fine to moderately coarse textures. These soils have a moderate rate of water
transmission.

Hydrologic Soil Group C: Soils having slow infiltration rates when thoroughly wet,
consisting mainly of either soils with a layer that impedes the downward movement of water
or soils with moderately fine or fine textures and slow infiltration rates. These soils have a
slow rate of water transmission.

Hydrologic Soil Group D: Soils having very slow infiltration rates when thoroughly wet.
These are mainly comprised of either clayey soil with high swelling capacity or potential,
soils with a high permanent water table, soils with a clay layer at or near the surface, and/or
shallow soils over nearly impervious materials. These soils have a very slow rate of water
transmission and therefore a high runoff potential.

Dual Hydrologic Groups: Dual hydrologic groups, for example A/D and C/D, quantify soils
where the first letter applies to the drained condition and the second to the undrained
condition. Only soils that are rated “D” in their natural condition are assigned dual groups
(USDA, 2003).

Map 5 in Appendix B shows the soils of the Robinson’s Branch Watershed as defined by their
hydrologic soil group. Most of the soils underlying the watershed (96%) are classified as
hydrologic soil group C, representing a slow capacity to infiltrate water.

Furthermore, each soil type has a related erodibility classification which quantifies the
susceptibility of the soil particles to detach and move due to contact with moving water or wind.
The USDA/NRCS method to describe the susceptibility of soils to erosion consists of a series of
calculations that determine the erodibility of land as a function of land cover and amount of
rainfall (New Jersey Water Supply Authority, 2000). The following classifications
(USDA/NRCS, 1995) are given to each soil map unit which had these calculations performed:

Highly Erodible Land: Soils that meet the criteria for highly erodible lands.

Potentially Highly Erodible Land: Soil mapping units which exhibit the properties of both
highly erodible land and not highly erodible land.

Not Highly Erodible Land: Soil map units that do not meet the criteria for highly erodible
land.

Map 6 in Appendix B illustrates the erodibility potential of the soils within the Robinson’s
Branch Watershed. Much of the Robinson’s Branch Watershed shows areas of potentially
highly erodibile lands with small areas of highly erodible lands in the northern and eastern
portions of the watershed. Lands that are not highly erodible are found along the stream
corridors. This erodibility is related to the slow infiltration rates of the surrounding areas and
other characteristics of the Haledon soil series.
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Figure 2: Highly Erodible Soils (left to right)

A - Winding Brook at Inverness Drive, Scotch Plains
B -Terrill Road, Fanwood/Plainfield
C- Terrill Road garage

In addition to soils that erode easily, increased velocity with the rapid introduction of stormwater
will erode stream banks at an increased rate. This increase in velocity will occur when
stormwater is introduced directly to the stream via stormwater infrastructure without the
opportunity to infiltrates where it falls. In the Robinson’s Branch Watershed, erosion is likely to
occur in areas where the stream buffer is not well-vegetated or some form of channelization has
occurred. Example of this may include the impact of road crossings, outfalls, and concrete
channels. A key study performed by Killam Associates for the township of Scotch Plains in
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January 2001 was used to site areas where erosion is a concern for the township. Field
observations by the Rutgers Water Resources Program uncovered many additional areas, three of
which are pictured above, within Figure 2, a, b, and c. Table 3 summarizes field observations
and analysis of prior studies.

Table 3: Examples of Erosion in the Robinson’s Branch Watershed

Area of Erosion Township

Winding Brook at West Broad Street Scotch Plains
Winding Brook at Parkwood Drive Scotch Plains
Winding Brook at Inverness Drive Scotch Plains

Winding Brook at Raritan Road, downstream from | Scotch Plains
Shackamaxon Lake

Branch 22-11 at Cooper Street, and Stoneleigh Drive Scotch Plains
Branch 22 behind Highlander Drive Scotch Plains
Pumpkin Patch along Oak Ridge Golf Course Clark

Milton Lake scalloping Rahway

Milton Lake Park, downstream, along Lake Road and Lakeside | Rahway
Drive

Pumpkin Patch at Amherst bank failure Woodbridge
Tamagues Pond Westfield
Pumpkin Patch at Deerwood Drive Clark

Effects of the erosion include downstream destruction of habitat due to siltation and reduction in
water clarity. These considerations will be discussed in the Sections IV and V.

Regional stormwater management planning will effectively locate areas of high infiltration that
can be used to decrease the amount of stormwater that is piped to the Robinson’s Branch, thus
lessening the chances of erosion and stream degradation.

E. Topography

The Robinson’s Branch Watershed lies completely within the Piedmont physiographic province.
This province can be described as low rolling plains divided by a series of higher ridges. It is
generally more rugged with rounded ridges and deep valleys. This province slopes downward
from its northwestern boundary with the Highlands until it meets the Coastal Plain on its
southeastern boundary. The Robinson’s Branch is contained in this southeastern portion, and
therefore has a range of elevation from approximately 10 feet above sea level to 150 feet above
sea level. The Robinson’s Branch Watershed is located just above this boundary, which is also
known as the Fall Line, so named because it is marked by a series of waterfalls and rapids all
along the east coast.

Primarily level and low-lying, relatively steep slopes are scattered throughout the watershed,
with small areas surrounding Milton Lake and periphery of the watershed in Edison and

8
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Fanwood. Based on the 10-meter contour information developed by the New Jersey Geological
Survey/Digital Elevation Model (DEM) Data, the range of slopes vary from approximately 0
percent to 27 percent.

Map 7 in Appendix B is the USGS Quadrangle map which contains contour lines that portray the
shape and elevation of the land. This map also provides a wealth of information on lakes, rivers,
and roads along with a variety of other natural and manmade features.

F. Waterbodies

There are a limited number of impoundments within the drainage basin. The largest waterbody
in the watershed is the Clark Reservoir at 75 acres. Below the Clark Reservoir is Milton Lake,
which comprises 10 acres of the watershed and is the most downstream waterbody in the
drainage basin. Shackamaxon Lake collects water from two branches of Winding Brook and is 7
acres in size. Finally, Brightwood Park Lake exists in the Town of Westfield close to the edge of
the watershed; the lake is approximately 5 acres in size. Map 8 in Appendix B illustrates the
locations of these waterbodies.

G. Freshwater Wetlands

Based on the NJDEP database, the locations of the wetlands that are contained in the Robinson’s
Branch Watershed can be viewed on Map 9 in Appendix B. Upon viewing this map, it is
immediately obvious that the Ash Brook Reservation provides a large swath of land (615 acres)
covered by deciduous wooded wetlands, disturbed wetlands and herbaceous wetlands. The
headwaters of Ash Brook to the west of the Reservation also contain many of these same wetland
types. This area is a significant environmental resource, providing a large storage of stormwater
along with a variety of other benefits.

Many other areas of wetlands can be seen within the Robinson’s Branch watershed. A large
complex of deciduous wooded wetlands (111 acres) is located south of Inman Avenue and west
of Tingley Lane in Edison Township. This area contains lands near properties known to the
locals as “the Petty and Sharma” properties and the “Stevens Preserve.” Despite the urban
setting, isolated wetlands provide important functions in the watershed, including the support of
biodiversity, the protection of water quality, the storage of flood waters; and the maintenance of
stream flow. They may also provide natural areas for passive recreation, education and aesthetic
enjoyment (Ehrenfeld, 2004).

H. Flood Hazard Areas

The NJDEP is in the process of mapping flood hazard areas based on delineations under the
Flood Hazard Area Control Act, N.J.S.A. 58:16A-50 et seq. Under this act, the NJDEP is
authorized to regulate the development of land in flood hazard areas and to protect the

9



Characterization and Assessment

of the Regional Stormwater Management Plan for the Robinson’s Branch
July 20, 2005

Rutgers Cooperative Research & Extension

encroachment of streams. The area of delineation is based on the water surface elevation
produced by the “flood hazard area design flood” used in State Adopted Flood Studies. This is
the flood that is expected to result from the 100-year storm discharge increased by 25 percent.

Mr. John Scordato of the NJDEP Dam Safety Division, advised the Water Resources Program on
which maps were complete and available. At this time, only sections of the Robinson’s Branch
Watershed have been surveyed and modeled for the flood hazard storm. The maps are available
in paper format only, and can be obtained through the office of Dam Safety at the NJDEP. A
digital representation of the flood hazard area is not currently available through the Department.

Map 10 in Appendix B shows the floodplain delineation as prepared by the Federal Emergency
Management Agency (FEMA) in their 1996 Q3 data. This data was developed by scanning the
current effective map panels of the existing paper Flood Insurance Rate Maps (FIRMs), although
the digital layer is not intended to replace the paper FIRMs. However, the agency is currently
undergoing a large effort to survey and map the floodplain with increased accuracy.

I. Groundwater Recharge/Wellhead Protection

Groundwater Recharge

GIS coverage of the groundwater recharge data was assembled by the New Jersey Geological
Survey (NJGS) and can be found with the Robinson’s Branch Watershed boundary in Map 11 in
Appendix B.

Groundwater recharge is defined as that water that can penetrate the ground and will reach the
groundwater table not considering the underlying geology. The methodology that is employed to
calculate the potential recharge of a system is taken from the New Jersey Geological Survey
report GSR-32, “A Method of Evaluating Ground-Water-Recharge Areas in New Jersey.”
(Charles, 1993) Because recharge in New Jersey occurs on land area, soil-water budgets have
been used to simulate recharge, as demonstrated in the following equation by Charles et al, 1993:

recharge = precipitation — surface runoff — evapotranspiration — soil moisture deficit.

The soil-water budget estimates recharge volume by subtracting out water that is not going to
recharge (surface runoff and evapotranspiration) from precipitation. A deficit in pore storage in
the unsaturated zone is defined as the soil-moisture deficit which needs to be accounted for
before recharge can occur.

Recharge maps have been developed by the NJGS through the use of county soil surveys
overlaid with land use/land cover (LULC) categories. An appropriate recharge-factor and
recharge-constant are then read and assigned to each map feature. Finally, recharge
(inches/year) is calculated using the recharge factor, recharge constant, basin factor, and a
climate-factor (Charles et al., 1993). The climate factor is governed by the location of the
municipality and is a ratio of precipitation to potential evapotranspiration (French, 2003). The

10
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basin factor has been developed to calibrate the calculated volume of recharge against watershed
baseflow estimates. The factor that has been found to best describe recharge versus baseflow is
1.3 for tested New Jersey basins (Charles et al., 1993). The result of the equation represents the
ability of the ground to recharge precipitation where determined through the use of the following
equation:

recharge = (recharge factor x climate factor x basin factor) - recharge constant.

Five environmental factors were used in estimating what controls surface runoff and
evapotranspiration throughout New Jersey. Available through the National Oceanic and
Atmospheric Administration (NOAA), 32 stations based on their placement in the state and
record of data, were used for precipitation values. Thirty years of data were considered for the
recharge simulations (Charles et al., 1993).

LULC was a consideration in both surface runoff and evapotranspiration categories. Fourteen
categories were designed specifically for the NJGS method of calculating recharge, derived from
the US Department of Agriculture (USDA) Soil Conservation Service. Land use classification is
based on aerial photography taken in 1995 and completed in 1997.

As for soils data, hydrologic group, soil type, soil depth, root barriers, and available water
capacities were used for surface runoff and evapotranspiration calculations (Charles et al., 1993).
Map 11 in Appendix B shows that for the greater portion of the Robinson’s Branch Watershed,
infiltration rates were approximately five to ten inches per year. Several small areas of higher
recharge are found scattered throughout the watershed. The most significant parcels of the
highest recharge are over the three largest golf courses in the watershed (see Map 11A).

Limitations do exist within the recharge calculations. The soils information from one county to
the next is often not seamless. Also, boundaries between soil types are not distinct lines, but a
gradation to a different soil type. Overall, the LULC, soils, and LULC/soil-group combination
of data has a minimum mapping unit of five acres.

Wellhead Protection

The Wellhead Protection Area Map, Map 12 in Appendix B, denotes those areas where
groundwater is drawn from in a two, five and twelve year period given a certain pumping rate.
The delineation is performed by a qualified hydrologist by using several approved methods
outlined by Spayd and Johnson (2003). Wellhead protection area within the Robinson’s Branch
Watershed covers 65% of the entire land mass within the watershed.

Wellhead protection areas can be used to manage an inventory of potential pollution sources
within the wellhead protection area. States that have approved Wellhead Protection Program
Plans, including New Jersey, can receive federal funding to implement assorted elements of the
program. These management techniques can range from voluntary approaches to regulatory
approaches.
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J. Environmentally Constrained and Critical Areas

The definition of “Environmentally Constrained” and *“Environmentally Critical Areas” are
contained in N.J.A.C. 7:8-1.2. Environmentally constrained areas refers to areas where the
physical alteration of the land is in some way restricted, such as through regulation, easement or
deed restriction. These could include floodplains, threatened and endangered species sites and
parks and preserves, among others. An environmentally critical area defines an area that is of
significant environmental value, such as stream corridors, large areas of contiguous open space
or groundwater recharge areas.

In Appendix B, Map 13 depicts the Environmentally Constrained areas of the Robinson’s Branch
Watershed. A wetland buffer of 50 feet was prepared to denote the constrained area related to a
wetland, as per the Freshwater Wetland regulations (N.J.A.C. 7:7A). In addition, the 100-year
floodplain from the FEMA Q3 data layer was included.

NJDEP’s Division of Fish and Wildlife has developed The Landscape Project, a planning tool to

help land managers, planners and regulatory agencies integrate wildlife protection into their
overall land use goals. The Landscape Project establishes accurate boundaries around critical
wildlife habitats and then comparatively ranks them to offer prioritization options for varying
levels of conservation and management (Niles et al., 2004). The ranking is based upon the
presence or absence of animal species of concern, state threatened and endangered species, and
federally threatened and endangered species. A rank of three (3) is assigned to patches of land
containing one or more occurrences of at least one State threatened species (Niles et al., 2004).
Rank four (4) is for those patches that have one or more occurrences of at least one State
endangered species and rank five (5) patches contain at least one occurrence of Federally listed
threatened or endangered species (Niles et al., 2004). Those lands that ranked three and above
(ranks four and five) for any Landscape Project Data were used to represent the Threatened and
Endangered Species that occupy lands that fall within the watershed boundary. For the
Robinson’s Branch Watershed, that meant a very small area of Critical Emergent Wetland
Habitat below Milton Lake.

The Wood Turtle Habitat has also been included to represent those areas where this State
threatened species has been sighted. NJDEP has created individual datasets for several species
determined to be priority species for conservation purposes, which includes the wood turtle
(Niles et al., 2004). A priority species is any non-game species that are considered by the
NJDEP to be species of special concern as determined by a panel of experts (Niles et al., 2004).
The term also includes species of regional concern in regional conservation plans (Niles et al.,
2004). The State and Federal Park land information was obtained through the Center for Remote
Sensing and Spatial Analysis at Rutgers University. The Union and Middlesex County Park land
information was gained through a GIS layer obtained through the Center for Remote Sensing and
Spatial Analysis at Rutgers University. Map 13A provides the aerials of the Robinson’s Branch
Watershed with a single coverage of the Environmentally Constrained Areas in total. The
majority of Environmentally Constrained areas in the Robinson’s Branch watershed are wetlands.
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Map 14 in Appendix B presents the Environmentally Critical Areas. To represent the locations
that are of significant environmental value several GIS layers were evaluated. For the large areas
of contiguous open space or upland forest, the critical habitat layer was used. In this layer, the
NJDEP located all contiguous forest and bisected the areas by major road ways. However, this
information is from 1995 land use and development since that time should be considered.
Stream corridors are represented by a 25 foot buffer around the streams, using Stream
Encroachment Regulations and the Flood Hazard Area Control Act for FW2 non-trout waters.
FW?2 is a general surface water classification applied to those fresh waters that are not designated
FW1 or Pinelands Waters (N.J.A.C. 7:9B-1.4).

The Environmentally Critical Areas map also includes the NJ Department of Community Affairs
(DCA) Critical, Environmental and Historic Sites. This dataset contains the boundaries of
Critical Environmental and Historic Sites (CEHS) which are areas, generally less than one square
mile, which include one, or more, environmentally or historically sensitive features recognized
by the State Planning Commission (NJDCA, 2004). CEHS locations are submitted by county
and local entities. The sites located within Robinson’s Branch are identified as critical
environmental sites according to NJDCA data and coincide with wetlands. To represent water
supplies, the areas of high groundwater recharge for WMA7 (areas Ranked A) were used along
with the NJGS Wellhead Protection Areas GIS layer. Steeps slopes (slopes greater than 15%
grade) were also calculated from 10 meter Digital Elevation Model grids.

Map 14A provides the aerials of the Robinson’s Branch Watershed with a single coverage of the
Environmentally Critical Areas in total. The largest portion of Environmentally Critical Areas is
made up of the wellhead protection areas. The Robinson’ Branch Watershed is relatively flat as
there is only a small portion covered with steep slopes. The land uses within the Environmentally
Critical Areas are outlined in Table 4.

Table 4: Land Uses with the Environmentally Critical Areas in the Robinson's Branch Watershed

Percent of
Environmentally

Land Use Type Area Critical Areas

(Square Miles) | (%)

Agriculture 0.06 0.47

Barren Land 0.04 0.32

Forest 1.3 10.29

Urban 9.3 71.48

Water 0.14 1.10

Wetlands 2.1 16.33
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K. Wild and Scenic Rivers

In 1968, Congress created the National Wild and Scenic Rivers System to protect rivers that
possess “outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic,
cultural or other similar values.” There are no waterways in the Robinson’s Branch watershed
that have been assigned this designation.

L. Waterbody Classification: N.J.A.C. 7:9B-1.15

The surface water classifications for the waters of the State of New Jersey can be found in
N.J.A.C. 7:9B-1.15. The streams of the Robinson’s Branch Watershed have been classified as
FW2-NT. FW2 is a general surface water classification applied to those fresh waters that are not
designated FW1 or Pinelands Waters (N.J.A.C. 7:9B-1.4). NT refers to the “Non-trout Water”
status that waters are designated as per N.J.A.C. 7:9B-1.15(b) through (h) referring to waters that
are considered trout production or trout maintenance. Map 15 in Appendix B presents the
Waterbody Classification of the Robinson’s Branch Watershed.

M. Water Quality Limited Surface Water

One goal of watershed management is to ensure that the existing water quality meets all water
quality standards and criteria. Under the Federal Clean Water Act (CWA), Section 303(d) and
305(b), each state is mandated to identify impaired waters where designated uses of the
waterway are not supported by the water quality. Pursuant to the CWA, the N.J.A.C. 7:9B
Surface Water Quality Standards set the required water quality for each waterbody according to
its designated use. The NJDEP then compares measured water quality data to the standards to
determine which waterways are impaired and require the development of a Total Maximum
Daily Load (TMDL); these relevant water quality standards are displayed in Table 5. Through
the TMDL process, the necessary reductions of the pollutant or pollutants will be calculated so
that designated uses can be met.

Pursuant to the Federal Clean Water Act, the NJDEP summarized water quality in the State in its
biennial report entitled “New Jersey’s Water Quality Inventory Report,” or 305(b) report. The
State also prepared a list of impaired waterbodies to meet 303(d) requirements; this report was
entitled “Identification and Setting of Priorities for 303(d) requirements under Section
303(d)(1)(A) of the Federal Clean Water Act” and was most recently submitted in 1998.
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Table 5: NJDEP Surface Water Quality Standards N.J.A.C. 7:9B, 2003

Water Quality Parameter FW2-NT Numerical Criteria

Dissolved Oxygen (24-hour avg.) 5.0 mg/L
Dissolved Oxygen (minimum) 4.0 mg/L
pH 6.5-8.5

Total Phosphorus (streams) 0.1 mg/L

Total Phosphorus (lakes) 0.05 mg/L

Fecal Coliform 200 colonies per 100 mL

Total Dissolved Solids 500 mg/L
Total Suspended Solids 40 mg/L
Nitrate 10 mg/L

In 2002, the USEPA recommended that each state produce an integrated list combining both
305(b) and 303(d). The resulting report is known as the New Jersey 2004 Integrated Water
Quality Monitoring and Assessment Report (Integrated Report). This report summarizes the
Integrated List as it pertains to use classifications set for the waterbodies of New Jersey. The
Integrated List is comprised of unique Sublists 1 through 5 and adds a priority recommendation
to each impaired reach. Waterbodies are placed on Sublists based on NJDEP’s results when they
compare observed water quality data to water quality standards. The various Sublists are as
follows:

Sublist 1 suggests that the waterbody is meeting water quality standards.

Sublist 2 states that a waterbody is attaining some of the designated uses, and no use is
threatened. Furthermore, Sublist 2 suggests that data are insufficient to declare if other
uses are being met.

Sublist 3 maintains a list of waterbodies where there exists a lack of data or information
to support an attainment determination.

Sublist 4 lists waterbodies where use attainment is threatened and/or a waterbody is
impaired; however, a TMDL will not be required to restore the waterbody to meet its use
designation.

Sublist 4a includes waterbodies that have a TMDL developed and approved by
the USEPA, that when implemented, will result in the waterbody reaching its
designated use.

Sublist 4b establishes that the impaired reach will require pollutant control

measurements taken by local, state, or federal authorities that will result in full
attainment of use.
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Sublist 4c states that the impairment is not caused by a pollutant, but is due to
factors such as instream channel condition and so forth. It is recommended by the
USEPA that this list be a guideline for water quality management actions that will
address the cause of impairment.

Sublist 5 clearly states that the water quality standard is not being attained and requires a
TMDL.

This Integrated Report also includes a schedule of TMDLSs and other actions to be undertaken in
the following two-year period, a list of waterbodies delisted in 2004, and a Comparison
Document, which summarizes changes between the 2002 and 2004 Sublists.

In assembling the Integrated List, the NJDEP reviews all existing and available data as required.
The NJDEP is committed to using only data with acceptable quality assurance to develop the
Integrated Report (NJDEP, 2004b). Further information regarding the quality assurance needed
for data inclusion in the Integrated Report can be found in the General Data Requirements
section of Integrated Water Quality Monitoring and Assessment Methods.

The Integrated Report considers all data collection, from benthic macroinvertebrate communities,
to fish tissue analyses, and surface water quality data. Four active biomonitoring stations exist in
the watershed. These biomonitoring stations are four of approximately 800 stations monitored
by the NJDEP’s Bureau of Freshwater & Biological Monitoring known as the Ambient
Biomonitoring Network (AMNET) (NJDEP, 2000). Data collected from these monitoring
locations are used to evaluate streams for biological impairment as indicated by New Jersey
Impairment Score (NJIS).

Assessment results can be defined as non-impaired, moderately impaired, and severely impaired.
Non-impaired is defined by a benthic community comparable to other undisturbed
streams within the region. The community is characterized by maximum taxa richness,
balanced taxa groups, and good representation of intolerant individuals.

Moderately impaired describes a macroinvertebrate community whose richness has
been reduced, in particular pollutant-intolerant species. There may also be a reduced
community balance and numbers of pollutant-intolerant taxa.

Severely impaired refers to a benthic community dramatically different from those in
less impaired situations; macroinvertebrates are dominated by a few taxa with many
individuals and only pollutant-tolerant individuals are present (NJDEP, 2004).

Table 6 lists these four AMNET locations and their assessment results.
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Table 6: AMNET Locations in the Robinson’s Branch Watershed

Site ID | Station Name 1993 Result 1999 Result

ANO0196 | Robinson's Branch tributary at Raritan Severely Moderately
(Terrell) Road in Scotch Plains Township Impaired Impaired

ANO0197 | Robinson's Branch tributary at Lamberts Moderately Moderately
Mill Road in Westfield Township Impaired Impaired

ANO0198 | Robinson's Branch at Goodman’s Moderately Moderately
Crossing in Scotch Plains Township Impaired Impaired

ANO0199 | Robinson's Branch at Route 27 in Rahway Moderately Moderately
City Impaired Impaired

Though data has shown that Robinson’s Branch is moderately impaired for benthic community
at several locations, following NJDEP protocol, monitored reaches at ANO197 and ANO198
will need further data collection, and are therefore placed on sublist 3 with a notice of “further
assessment required.” This is due to one of three reasons, as listed in the NJDEP Integrated
Water Quality Monitoring and Assessment Methods. These reasons for a moderately impaired,
non-Pinelands aquatic life station to require further data collection are as follows:

» the site drains a catchment area of less than 6 square miles;

» the site is located within 450 feet of a dam or impoundment outlet;

» site was assessed during December through March (NJDEP, 2003b).

Stream assessments are dependent on the designated use and the requirements of that use. A
stream may be characterized according to the designated uses including aquatic life, recreational
(human health and aesthetic quality), drinking water supply, shellfish harvesting, lake trophic
status, fish consumption, industrial water supply, and agricultural water supply. Each designated
use, therefore, has a specific assessment method and criteria determining the non-attainment,
insufficient data, and full attainment status.

In the Robinson’s Branch Watershed, surface water quality data collected by the NJDEP and
USGS has been used for the Integrated Report. This collection of data has been due to the
cooperative agreement between the USGS and various state agencies, such as the NJDEP; the
USGS/NJDEP cooperative Ambient Stream Monitoring Network (ASMN) began in 1976 (USGS,
2002). The two USGS water quality monitoring stations in the watershed and their site
information is detailed in Table 7; a surface water quality analysis of this data has been prepared
is Section 1V of this document.

Table 7: USGS Water Quality Monitoring Stations in the Robinson's Branch Watershed

Station ID Station Description Years of Data Number of Samples
Collection
01395200 | Robinson’s Branch Tributary at 1997-1998 7
Scotch Plains, NJ
01396003 | Robinson’s Branch at Central 1999-2003 13
Avenue in Rahway, NJ
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Table 8 has been derived from the Integrated Report. This table defines the use of the impaired
waters and the determined pollutant or water quality problem.

Table 8: Waterbodies in the Robinson’s Branch Noted in the Integrated Report

Station Name/

Sublist Waterbody Site ID Parameters Data Source
1 Robinson's Branch at 01395200 | Temperature, Dissolved | NJDEP/USGS
Scotch Plains, NJ Oxygen, Nitrate, Data
Dissolved Solids,
Unionized Ammonia
1 Robinson's Branch at St. | 01396003, Temperature, pH, NJDEP/USGS
Georges Avenue in 7-ROB-1 Dissolved Oxygen, Data,
Rahway, NJ Nitrate, Dissolved Solids, | Metal Recon
Unionized Ammonia
3 Robinson’s Branch ANO198 Benthic NJDEP
Tributary at Lamberts Macroinvertebrates AMNET
Mill Road in Westfield,
NJ
3 Robinsons Branch ANO197 Benthic NJDEP
Tributary at Raritan Macroinvertebrates AMNET
(Terrell) Rd in Scotch
Plains, NJ
3 Robinson’s Branch at 01395200 pH, Total Suspended NJDEP/USGS
Scotch Plains, NJ Solids (TSS) Data
4 Robinson’s Branch at 01395200 Fecal Coliform NJDEP/USGS
Scotch Plains, NJ Data
4 Robinson's Branch at St. | 01396003, Fecal Coliform NJDEP/USGS
Georges Avenue at 7-ROB-1 Data
Rahway, NJ
5 Robinson's Branch at 01395200 Phosphorus NJDEP/USGS
Scotch Plains, NJ Data
5 Robinson's Branch at St. | 01396003, Phosphorus, Arsenic NJDEP/USGS
Georges Avenue at 7-ROB-1 Data,
Rahway, NJ Metal Recon
5 Robinson's Branch at ANO0196 Benthic NJDEP
Goodmans Crossing in Macroinvertebrates AMNET
Scotch Plains, NJ
5 Robinson's Branch at ANO0199 Benthic NJDEP
Route 27 in Rahway, NJ Macroinvertebrates AMNET
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As stated earlier in this section, those waterbodies listed on Sublist 4 have a TMDL that has
already been adopted. Sublist 5 waterbodies are not meeting water quality standards, and a
TMDL is necessary to determine pollutant removal needed for standards to be met. Map 16 in
Appendix B of this report spatially describes the information given above.

N. Stormwater Conveyance

Map 19 in Appendix B presents the 37 delineated subbasins of the Robinson’s Branch Watershed.
These drainage areas were used to evaluate the stormwater runoff potential presented in Section
IV of this report. Based on field surveillance, a sampling of detention basins, and streams that
are encased in underground channels are also geographically referenced on this map. This,
however, is an incomplete inventory of the stormwater conveyance components.

O. Source Water Areas of Potable Public Surface Waters

The residents of the Robinson’s Branch Watershed primarily consume treated surface water
purchased from the Elizabethtown Water Company. This water is originally acquired from
surface waters outside the Robinson’s Branch Watershed.

The Middlesex Reservoir, currently unused as a potable water source, receives drainage from
heavily developed land, to include runoff from three highways (i.e., the Garden State Parkway,
Raritan Road and Featherbed Lane).

Along with other waterbodies within the Robinson’s Branch Watershed, Map 8 in Appendix B
depicts the location of the Middlesex Reservoir.

P. Jurisdictional Boundaries

The Robinson’s Branch Regional Stormwater Management Planning Area has several agencies
responsible for implementing stormwater management. The primary jurisdiction is the
municipality. The municipalities and their extent are quantified in Table 9. The boundaries can
be viewed on Map 17 in Appendix B. This map also depicts the water purveyor boundaries that,
although they do not provide official jurisdiction of stormwater management, can be useful in
determining the worth of the drinking water sources.

Other entities that are considered relevant to the stormwater management planning of the
Robinson’s Branch Watershed cover the entire watershed. These entities include Union and
Middlesex Counties, Union and Middlesex County Engineering Departments, the Freehold and
Somerset/Union County Soil Conservation Districts, and the Rahway River Association.
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Table 9: Municipal Land Area in the Robinson's Branch Watershed

Area Percent of K/frff?t (;];. tv that

Total Area within the | Watershed Land In(L:quI d:ag trlley

of Watershed | Area RobiINsons
Municipality County Municipality | Boundary | Contributed by Branch

the Municipality Watershed
Square Miles Square
Miles % %

Clark Township Union 4.42 3.12 141 70.6
Crantford Union 4.91 0.19 0.8 3.8
Township
Edison Township | Middlesex 30.70 4.85 21.9 15.8
Fanwood Borough Union 1.32 0.38 1.7 29.1
Garwood Borough Union 0.67 0.04 0.2 5.7
City of Plainfield Union 5.93 0.55 2.5 9.3
Rahway City Union 4.08 1.03 4.7 25.3
Scotch Plains Union 9.05 6.44 20.1 71.2
Township
Town of Westfield Union 6.70 3.43 155 51.2
Woodbridge Middlesex |  24.49 2,08 9.4 8.5
Township

lll. Identification of Physical Characteristics

The physical characteristics of the Robinson’s Branch Regional Stormwater Management
Planning Area that are pertinent to the management of the stormwater include significant slopes,
swales and impoundments. Stream contours are also critically important when determining the
hydraulics of the system. Through a combination of GIS, field surveys and data acquisition, the
physical characteristics of the Robinson’s Branch Watershed have been mapped or modeled.

A map of the slopes within the Robinson’s Branch Watershed can be found in Appendix B, Map
18. Steep slopes, greater than 15% can be found in small sections distributed around the
periphery of the watershed. Generally, these areas do not comprise a large percentage of the land
area in the watershed, but should be noted due to the potential for erosion in these headwater
areas.

The Robinson’s Branch Watershed has several areas of stormwater detention/retention. Field
surveys and aerial photogrammetry served to identify additional areas of detention. The

20



Characterization and Assessment

of the Regional Stormwater Management Plan for the Robinson’s Branch
July 20, 2005

Rutgers Cooperative Research & Extension

Stormwater Conveyance map, Map 19 in Appendix B, shows where some areas of detention
were determined.

A key component to identifying the physical characteristics of the watershed was collecting the
stream cross sectional data. After obtaining a digital elevation model of the topography of the
watershed with a resolution of ten meters, it was necessary to refine the contours of the stream
reaches. The first step was to collect previously surveyed cross sectional data. This was done by
contacting John Scordato of the NJDEP Bureau of Dam Safety and Flood Control and Vince
Mazzei of the Land Use Regulation Program. These individuals assisted the Water Resources
Program in obtaining a print out of previously run hydraulic models with surveyed cross sections
that were performed for the state for earlier purposes of flood control or bridge construction.
These fragments of cross sections could be used to run discrete hydraulic models for specified
areas within the Robinson’s Branch Watershed.

V. Water Quality, Groundwater Recharge, Water Quantity
Hydrologic and Hydraulic Model or Analysis

Water Quality
2004 Integrated List of Impaired Waterbodies

As discussed previously, the 2004 Integrated List of Impaired Waterbodies has enabled
watershed managers to prioritize water quality problems according to high quality, readily
available data with multiple data points and oftentimes a series of parameters. As demonstrated
previously, the benthic community has been monitored twice in the past 12 years at several
locations in the watershed. These four stations comprise a third of the AMNET stations in
WMA 7. Throughout WMA 7, between 1994 and 1999, a pronounced downward trend to
marginal levels was seen in habitat scores, whereas, an upward trend was seen in NJIS scores.
This trend reflects degraded water quality or other physiochemical factors in-stream that are
affecting the biotic integrity, which is further lowered by marginal habitat in areas of WMA 7
(NJDEP, 2000).

The Robinson’s Branch at Goodman’s Crossing (ANO196) benthic community monitoring site
is the one station in the Robinson’s Branch watershed that saw an increase in number of species,
and habitat, and thus, overall assessment result. Improvement in macroinvertebrate community
was seen at the Robinson’s Branch at Terrell Road (ANO197) site, though overall assessment
remained “moderately impaired”. TMDLs will be required for the Robinson’s Branch at
Goodman’s Crossing (ANO196) and the Robinson’s Branch at Route 27 (ANO199). Turbid
flow and an increase in trash was noted in the 1999 Benthic Macroinvertebrate Data form at the
Robinson’s Branch at Route 27 in Rahway; a photo of the Robinson’s Branch just upstream of
ANO199 is shown in Figure 3.
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Figure 3: The Robinson's Branch Watershed Upstream of Route 27

The Robinson’s Branch at Scotch Plains USGS/NJDEP water quality monitoring station
01395200 has shown acceptable water quality for temperature, dissolved oxygen, nitrate,
dissolved solids, and unionized ammonia. Further data collection is required for pH and TSS.
Based on data from 01395200, a fecal coliform TMDL has been approved for the Robinson’s
Branch at Scotch Plains; this information is detailed more fully below. Finally, a TMDL will be
needed to quantify the necessary load reduction in phosphorus so that this reach of the
Robinson’s Branch can meet water quality standards.

The Robinson’s Branch is also sampled at St. Georges Avenue in Rahway (USGS/NJDEP
01396003) and has shown acceptable water quality for temperature, pH, dissolved oxygen,
nitrate, dissolved solids, and unionized ammonia. Based on available data at this station, a fecal
coliform TMDL has been developed and is detailed more fully in the following sections of this
document. However, known impairments do exist at this location. Both phosphorus and arsenic
have exceeded allowable water quality standards at this location, which should be addressed in
the TMDL process. It should also be noted that this station is at the same location as ANO199,
shown above.

Aquatic Life TMDL Development in the Watershed

Biological assessments have become an important tool for managing water quality to meet the
goals of the Clean Water Act (i.e., to maintain the chemical, physical, and biological integrity of
the nation’s water). For the Robinson’s Branch Watershed, TMDLs will be required to address
the biological impairments that were observed at two reaches in the watershed as determined by
benthic macroinvertebrate sampling conducted at AN0196 and AN0199. Currently, the NJDEP
is working on creating a protocol to develop TMDLs for biological impaired waterways. The
first step in developing these TMDLs is to identify the stressor that is causing the biological
impairment.
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Although biological assessments are a critical tool for detecting impairment, they do not identify
the cause or causes of the impairment. In response to this issue, the USEPA developed a process,
known as the Stressor Identification (SI) process, to accurately identify any type of stressor or
combination of stressors that might cause biological impairment (see Figure 4). The Sl process
involves the critical review of available information, the formation of possible stressor scenarios
that may explain the observed impairment, the analysis of these possible scenarios, and the
formation of conclusions about which stressor or combination of stressors are causing the
impairment. The SI process is iterative, and in some cases additional data may be needed to
identify the stressor(s). In addition, the SI process provides a structure or a method for
assembling the scientific evidence needed to support any conclusions made about the stressor(s).
When the cause of a biological impairment is identified, the stakeholders are then in a better
position to locate the source(s) of the stressor(s) and is better prepared to implement the
appropriate management actions to improve the biological condition of the impaired waterway.

Once the stressor is identified, TMDLs can be developed for that stressor in each of these
reaches in Robinsons Branch.
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Figure 4: Overview of the Stressor Identification Process

Pathogen TMDL Development in the Watershed

As stated earlier, the Robinson’s Branch and its tributaries have known fecal coliform
impairments. Fecal coliform is measured by number of organisms per volume of water and is an
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important indicator of sanitary quality. Excessive numbers of fecal coliform organisms may
indicate the presence of fecal waste in the stream and perhaps other dangerous organisms. Since
modernization of the wastewater treatment process, problems such as fecal coliform in-stream
have been greatly reduced. However, fecal coliform is still an important indicator of water
quality. Potential sources of fecal coliform in-stream include combined sewer overflows,
stormwater outfalls, wildlife waste, illegal sewer connections, and failing septic tanks. Fecal
coliform in the Robinson’s Branch has already begun to be addressed by the TMDL process.

In September of 2003, the USEPA approved these two TMDLs in a document known as the
Total Maximum Daily Loads for Fecal Coliform to Address 48 Streams in the Raritan Water
Region. The Robinson’s Branch at Scotch Plains (USGS 01395200) TMDL will address 3.3
miles of stream, whereas, the Robinson’s Branch at Route 27 in Rahway (USGS 01396003)
TMDL will address 20.7 miles of stream. Figure 5 displays the fecal coliform TMDLs that have
been approved in WMA 7 and stream reaches that are impaired by the results of the monitoring
station data (NJDEP, 2003b).

(] Watershed Management Areas
4 DEFP Water Sta tinns

Impaired Stream Spatial Extent
Stream. Shed Delineated Boundary
MNon Impaired Streams

4 Miles

Figure 5: Fecal Coliform Impaired Waterbodies of WMA 7 (NJDEP, 2003b)
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In calculating the necessary reductions in fecal coliform so that water quality standards will be
met, the two stations with similar data were grouped when calculating the TMDL. Based on
these calculations, fecal coliform load to the Robinson’s Branch will have to be reduced by 96%
(NJDEP, 2003b).

The TMDL has documented some sources of fecal coliform that may be contributing to bacterial
problems in the watershed. The NJDEP has noted that golf courses in the watershed have
attracted large geese populations which contribute to the fecal coliform load; see Figure 6 for a
map of golf courses in the watershed. Furthermore, the Ash Brook Reservation is home to
wildlife, which contributes to this impairment. Strategies for improvement from the NJDEP
TMDL document include the following:
» Organize local community-based goose management programs;
* Implementation of Phase Il stormwater regulations will manage some stormwater
sources (NJDEP, 2003b).
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Figure 6: Golf Courses of the Robinson's Branch Watershed (NJDEP, 2003a)

A-Shady Rest Golf Course, Scotch Plains; B- Shackamaxon Golf Course, Scotch Plains; C-Ash Brook
Golf Course, Scotch Plains; D-Oak Ridge Country Club, Clark and Edison; E-Plainfield Country Club,
Edison; F-Hyatt Hills Golf Complex, Clark
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Chemical TMDL Development in the Watershed

According to the NJ TMDL Development 2-Year Timeline developed in June of 2004, no other
TMDLs are scheduled for either station in the Robinson’s Branch Watershed.

Phosphorus Data Analysis

Phosphorus is a recurring issue in the watershed. Applicable numerical water quality criterion
for total phosphorus in FW2 streams is 0.1 mg/L. First and foremost, a station must have a
minimum of 8 samples to be considered for the Integrated Report; however, on a case-by-case
basis, four samples or more may be considered. The NJDEP Water Quality Assessment Protocol
recommends that if 10% or less of the samples exceeds the surface water quality standards or if
exceedences are due to natural conditions, the waterbody be noted for full attainment of the
parameter. A station may be noted as not attaining surface water quality standards under the
following two conditions:

* Less than 10% of the samples exceed applicable water quality standards, but
degrading water quality trends (such as dissolved oxygen) are likely to be
exceeded in more than 10% of samples within 2 years, or

* More than 10% of samples exceed surface water quality standards and/or at least
2 samples exceed surface water quality standards (NJDEP, 2003b).

Data collected at USGS 01395200 and USGS 0136003 is insufficient according to NJDEP
protocol, however, there must be additional phosphorus data at these two locations for these sites
to be considered for the Integrated Report. The additional sampling results may be included in
the AMNET surveys, USGS Metal Reconnaissance Network, or may not yet be available online
(http://waterdata.usgs.gov/nwis).

Phosphorus data points collected at both USGS stations are displayed in Figure 7 and Figure 8,
plotted against the surface water quality standard for total phosphorus.
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USGS 01395200 ROBINSON'S BRANCH TRIBUTARY (WINDING BROOK)
Total Phosphorus Concentration
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Figure 7: Total Phosphorus Concentration, USGS 01395200, Winding Brook

USGS 01396003 ROBINSON'S BRANCH
Total Phesphorus Concentration
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Figure 8: Total Phosphorus Concentration, USGS 01396003, Robinson's Branch

As discussed in A Technical Report for the Characterization and Assessment of Watershed
Management Area 7, total phosphorus is a common impairment across WMA 7. In the Rahway
River at two separate monitoring locations, it was confirmed that summer water quality sampling
showed significantly higher total phosphorus and ammonia nitrogen concentrations than during
other times of the year (Hatch Mott MacDonald and Najarian Associates, 2003).
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Aerial Loading Analysis

In the Robinson’s Branch Watershed, as in other watersheds, the quality of the water is affected
by both point and nonpoint sources. Point sources are regulated by the NJDEP and must meet
stringent water quality standards. Stormwater sewers, however, have long been considered non-
point sources because the origin of the stormwater and accompanying pollutants is typically a
large land area. Stormwater, which is water that flows overland as a result of a storm event, is
often discharged through manmade stormwater conveyance facilities directly into streams and
can carry high levels of pollutants including nutrients, pathogens, metals, and organic chemicals.
NJDEP currently regulates municipal separate sewer systems (MS4s) as point sources through a
general New Jersey Pollutant Discharge Elimination System (NJPDES) permit program. The
effect of non-point source (NPS) pollution and storm sewer pollution on water quality is vital to
the understanding of the watershed and to the development of a cogent watershed restoration
plan.

As a portion of the water quality analysis, an Aerial Load Analysis was conducted on the
Robinson’s Branch Watershed using the Army Corps of Engineers’ HEC-GeoHMS hydrological
modeling software to delineate the watershed into 37 subbasins that represent areas draining to
significant tributaries or significant reaches of the stream. Figure 9 represents the subbasin
delineation used for the purpose of aerial loading evaluations. The subbasins are numbered from
east to west and are the same as the delineations used for the hydrologic analysis.

Figure 9: Robinson's Branch Subbasin Delineation
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The Aerial Load Analysis was based on aerial pollutant export loading coefficients, UL.. These
coefficients were used to estimate pollutant loads for various land uses within the Robinson’s
Branch Watershed. The pollutant export loading coefficient for each pollutant and each land use
are shown in Appendix D. These values were compiled from the New Jersey Stormwater Best
Management Practices Manual and from current literature sources (NJDEP, 2004b). The
parameters that were evaluated as a part of this process are as follows: total phosphorus (TP),
total nitrogen (TN), total suspended solids (TSS), ammonia nitrogen (NH3-N), lead, zinc, copper,
biochemical (biological) oxygen demand (BOD), chemical oxygen demand (COD), and nitrite
plus nitrate (NO, + NO3). The land use maps for each subbasin are from the 1995/97 NJDEP
GIS layer. Annual NPS loads for each subbasin were then calculated using the loading equation:

Load = UL x Area

Load is in units of pounds of pollutant per year (lbs/yr), UL is in units of pounds per acre per
year (Ibs/acre/yr) for each specific land use, and Area is in acres for each specific land use. The
loading equation provides an approximation for annual NPS loads on a subbasin basis. This
allows for the comparison of pollutant loading between subbasins and provides a method by
which to prioritize subbasins for restoration and/or preservation. Table 10 presents estimated
pollutant loading from land use within the subbasin, normalized to area.

Table 10: Pollutant Loading Normalized to Area (Basin Coefficient)

TP TN TSS NH3-N | LEAD ZINC COPPER BOD COD NO2+NO3
Ib/yriac | Iblyr/ac | Ib/yr/ac | Iblyr/ac | Iblyr/ac | Iblyrlac Ib/yr/ac Ib/yr/ac | Ib/yr/ac Ib/yriac
1* 1.37 14.64 | 139.38 0.83 0.57 0.48 0.54 29.33 | 205.18 1.89
2 0.96 10.70 | 109.21 | 0.61 0.59 0.44 0.46 25.54 | 128.46 1.48
3 1.13 12.10 127.78 0.68 0.67 0.48 0.52 28.30 | 132.67 1.66
4 1.12 12.03 | 12153 | 0.80 0.89 0.60 0.62 31.77 | 148.55 1.86
5 1.25 13.37 135.91 0.64 0.62 0.54 0.54 27.70 | 133.12 1.65
6 141 15.00 149.58 1.11 1.09 0.83 0.75 36.75 | 277.81 2.26
7 1.05 1152 | 116.05 | 0.59 0.42 0.36 0.41 23.48 | 144.98 1.42
8 1.35 14.48 137.73 0.70 0.42 0.40 0.49 26.85 | 164.43 1.74
9 1.07 1152 | 118.99 | 0.68 0.63 0.47 0.49 26.56 | 148.56 1.57
10 0.81 8.97 118.97 0.45 0.76 0.62 0.45 23.88 84.70 1.14
11 0.92 9.90 | 109.07 | 0.43 0.36 0.30 0.35 20.21 | 89.20 1.12
12 1.24 13.31 133.94 0.64 0.40 0.37 0.44 25.38 | 149.46 1.58
13* 1.25 13.40 130.54 0.68 0.47 0.41 0.48 26.50 | 152.31 1.66
14 1.11 12.12 119.43 0.64 0.54 0.42 0.48 26.48 | 135.20 1.61
15* 1.24 13.36 130.75 0.74 0.55 0.45 0.50 28.03 | 174.72 1.72
16 1.15 12.03 | 126.10 | 0.76 0.86 0.58 0.62 30.84 | 130.56 1.78
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9.29 109.60 0.50 0.63

12.24 | 124.59 0.56 0.53

6.64 79.86 0.30 0.36

8.60 97.80 1.00 1.70
12.21 | 126.56 0.72 0.69

6.72 85.44 0.39 0.41

5.09 63.50 0.50 0.91
9.44 115.83 0.41 0.41

5.50 73.71 0.49 0.92
7.69 86.27 0.70 111

12.43 | 125.80 0.66 0.63

6.00 96.75 0.19 0.33
6.12 83.91 0.54 1.01

10.43 | 107.21 0.62 0.65

11.34 | 113.72 0.62 0.50

10.73 | 112.59 0.44 0.30
4.42 81.31 0.03 0.17

7.09 78.90 0.22 0.18

5.94 85.52 0.24 0.43
7.41 101.13 0.50 0.82

6.52 79.23 0.55 0.89

Note 1: *denotes subbasins of concern

Since each of the subbasins varies in size, the loading results presented in Table 11 were not
normalized and consider the extent of the lands that contribute to the loading.

Table 11: Pollutant Loading from Total Subbasin

Area

Acres

1* 780 108713

2 344 37577

3 282 36067

4 154 18772

5 567 77109

6 278 41539
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7 180 2072 20876 106 75
8 484 7013 66717 340 204
9 423 4877 50390 287 266
10 29 259 3437 13 22
11 220 2177 23995 94 80
12 176 2344 23586 112 71
13* 1652 22130 215655 1116 784
14 95 1147 11304 61 51
15* 620 8284 81064 457 341
16 237 2851 29886 179 205
17 283 2626 30997 141 178
18 66 808 8221 37 35
19 247 1642 19748 74 89
20 50 430 4890 50 85
21 859 10492 108717 619 597
22 202 1358 17259 78 83
23 143 726 9058 71 130
24 660 6227 76420 268 268
25 162 890 11918 80 149
26* 91 697 7819 63 101
27 628 7808 79019 413 397
28 441 2644 42632 84 144
29 430 2630 36056 233 432
30 329 3426 35232 205 214
31 572 6491 65092 353 285
32 547 5870 61617 240 163
33 236 1042 19156 6 89
34 161 1140 12678 35 29
35 234 1388 19979 57 100
36 494 3663 50008 245 407
37* 528 3444 41867 291 472

Note 2: *denotes subbasin of concern

This data provides watershed managers with an estimation of the potential pollutant contribution
from a particular subbasin. This data is useful primarily for preliminary observations and
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assessments because of the generalities inherent in the 1995/97 land use maps and the land use
based pollutant load estimations. The analysis does, however, provide a starting point for
targeting sensitive areas for restoration.

SUBBASINS OF CONCERN

The thirty seven subbasins were ranked in order of the nonpoint source pollution contributed, on
an aerial basis and in total. These rankings were performed without weighting the various
contaminants differently, simply determining the relative quantity of input. Once all subbasins
were ordered according to pollutant contribution, the lowest ranking basins were then evaluated
for their land use and potential for remediation. Table 12 shows how the subbasins have been
modeled as contributing to the nonpoint source pollution within the entire watershed.

Table 12: Aerial Loading Subbasin Ranking

Load Coefficient

Rank Sub-basin Sub-basin
1 13* 6
2 21 1*
3 1* 4
4 15* 16
5 27 21
6 5 15*
7 31 5
8 8 20
9 24 8

10 37 3

11 9 13*
12 36 27
13 6 26*
14 32 9

15 29 14
16 2 12
17 30 18
18 3 30
19 16 2

The following five subbasins have been determined to be areas of concern due to their ranking
based on their related basin loading coefficient, overall loading, field surveillance, and potential
for remediation. These five basins, shown in Figure 10, represents a concentration of land use
that contributes to non-point source pollutant loading, and with subbasin #37, an area of land that
does not have high loadings and with conservation presents the potential for filtering and
infiltrating stormwater.
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#1 Robinson’s Branch drainage area to outlet in Rahway

This subbasin is characterized by a large amount of high and medium density residential
development(Table 13). This type of land use relates to a moderate loading of total phosphorus
(TP), total nitrogen (TN), and total suspended solids (TSS). Also, this subbasin has a significant
percentage of the land committed to commercial land use. The one hundred acres of commercial
land use and over eighty acres of mixed urban areas help to contribute to the loadings of the trace

metals.

Figure 10: Subbasins of Concern Regarding NPS Loading

Table 13: Subbasin land use for #1, outlet basin in Rahway

Land Use Acres
High/Med Residential 784.9
Low/Rural Residential 12.8
Commercial 101.1
Industrial 0.0
Mixed Urban 84.1
Agriculture 0.0
Forest, Water,
Wetlands 57.9
Barren Land 0.0
Total 1040.9

Percent
75.4%
1.2%
9.7%
0.0%

8.1%
0.0%

5.6%
0.0%
100.0%
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Another important attribute of Subbasin #1 is that this subbasin experiences the final flows of the
entire watershed before the Robinson’s Branch joins the Rahway River. With heavier flows and
increased velocities, contributions from erosion

#13 Pumpkin Patch drainage area in Woodbridge (Colonia) and Clark

The Pumpkin Patch subbasin is a large drainage area with residential use that ranges from high
density to low and rural density. These aspects of land use contribute to high TP, TN and TSS
loading, as well as a significant source of NH3. The land use in this subbasin also contributes
some of the highest loads of the trace metal lead, zinc and copper due to the mixed urban and
commercial uses. Table 14 shows the breakdown of land use in this subbasin.

Table 14: Subbasin Land Use for Pumpkin Patch subbasin #13

Land Use Acres Percent
High/Med Residential 1395.5 68.2%
Low/Rural Residential 131.1 6.4%
Commercial 60.5 3.0%
Industrial 0.0 0.0%
Mixed Urban 248.3 12.1%
Agriculture 5.5 0.3%
Forest, Water,
Wetlands 204.7 10.0%
Barren Land 0.0 0.0%
Total 2045.6 100.0%

#15 Upper Westfield drainage area

This subbasin is contained in a heavily developed suburban area that creates typical runoff
containing high levels of TSS, TN and TP. As can be viewed from Table 15, almost 90% of this
basin is covered with residential development which allows for erosion, geese habitat and
fertilizer use, among other pollutants transferred by stormwater.

Table 15: Subbasin Land Use for Subbasin #15

Land Use Acres Percent
High/Med Residential 2785.3 87.1%
Low/Rural Residential 37.6 1.2%
Commercial 67.0 2.1%
Industrial 4.0 0.1%
Mixed Urban 86.4 2.7%
Agriculture 0.0 0.0%
Forest, Water,
Wetlands 217.1 6.8%
Barren Land 2.0 0.1%
Total 3199.5 100.0%
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#26 Central Watershed, Clark and Edison drainage area

In the northeastern section of Edison and the southwestern section of Clark, there is a small
subbasin composed primarily of high/medium residential development. With this development
dominating the mixed urban and wetland areas, a relatively high level of TSS is a concern in this
subbasin. The location of the watershed makes this a target for bank stabilization.

Table 16: Subbasin Land Use for Subbasin #26

Land Use Acres Percent
High/Med Residential 718.0 85.8%
Low/Rural Residential 0.0 0.0%
Commercial 0.0 0.0%
Industrial 0.0 0.0%
Mixed Urban 33.1 4.0%
Agriculture 0.0 0.0%
Forest, Water,

Wetlands 73.8 8.8%
Barren Land 11.6 1.4%
Total 836.5 100.0%

#37 Southwest Watershed, Edison

With some of the lowest pollutant loadings in the watershed, this subbasin has a significant
representation of the wetlands in the watershed. With low residential and commercial
development, the pollutant loading for TP, TN, TSS, and the trace metals are among the lowest
in the watershed.

Table 17: Subbasin Land Use for Southwest Watershed, Edison

Land Use Acres Percent
High/Med Residential 96.3 13.6%
Low/Rural Residential 67.5 9.5%
Commercial 20.4 2.9%
Industrial 0.0 0.0%
Mixed Urban 193.6 27.3%
Agriculture 0.0 0.0%
Forest, Water,
Wetlands 330.7 46.6%
Barren Land 1.4 0.2%
Total 709.8 100.0%
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Field Reconnaissance: Lakes and Streams

Field reconnaissance was used to assess the physical characteristics of the waterways within the
Robinson’s Branch Watershed. Observations included numerous areas of streambank erosion,
eutrophication/algal growth, and large areas of connected imperviousness that contribute to the
increased velocity of the stream and also contributes to lower water quality. Specific
observations are presented in Section IX C.

Groundwater Recharge

The sustainability of the groundwater resource clearly depends on use and recharge. Recharge is
heavily dependent on precipitation amounts which are beyond the control of this plan, but
average approximately forty five inches per year in New Jersey.  Assessment of the recharge
capability provides critical guidance to attain confidence in the ability of the groundwater to
provide for the base flows of the streams and service to wells.

At this point in time, potable water for the residents of the Robinson’s Branch Watershed
depends almost entirely on treated surface water. This may be more costly to treat, but it is
traditionally less expensive to acquire than groundwater. Therefore, there is not a significant
demand on the aquifer underlying the Robinson’s Branch Watershed.

No USGS observation wells exist in the boundary of the Regional Stormwater Management Plan
for the Robinson’s Branch. However, one well exists that would measure ground water levels
that are likely hydraulically connected to that water being recharged from the Robinson’s Branch
land area. The data from this well, which is located in Union County Park, can be viewed in the
graph shown in Figure 11. This time series shows the relative stability of the ground water levels
in this area. The low dip in the levels around 1964 correlate with a severe drought the area was
experiencing at that time.
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Figure 11: Groundwater level at the USGS Union County Park Observation Well

Refer to Groundwater Recharge Map of the Robinson’s Branch Watershed, Map #11 in
Appendix B. This GIS layer was overlaid on the land use to determine areas within the
watershed that could provide recharge to the aquifer.

Field reconnaissance and GIS provides information leading to the accurate assessment of the
recharge capabilities of the watershed. Many areas of significant groundwater recharge have
been identified. The area containing the Oak Ridge Golf Course on the southwestern boundary
of the Ash Brook Reservation presents a large tract of land that recharges eleven to seventeen
inches of precipitation a year. The area of the Shackamaxon Golf Course is also denoted as an
area of high recharge potential.

The main concern surrounding groundwater recharge in the Robinson’s Branch Watershed is that
the majority of the lands in the municipalities have relied heavily on stormwater conveyance via
street curbing directly to storm sewers. These storm sewers occasionally outfall to concrete
channels, a widely accepted stormwater conveyance practice used in the past in Westfield. This
routing of stormwater bypasses the potential of infiltration by directing the stormwater over only
impervious surfaces, reducing the slow acquisition of the water for use as the stream baseflow
and sending fresh water downstream quickly. The reservoir in Clark is the key to freshwater
storage in the watershed, although groundwater is an important resource that should be sustained
for the increased water needs of the future.
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Water Quantity

For the purposes of identifying critical areas subject to flood according to different design storms,
and to evaluate environmentally sound and cost effective measures to minimize damages under
certain conditions, hydrologic and hydraulic models were developed for the Robinson’s Branch
Watershed by the Water Resources Program. An approach using two models, The Hydrologic
Engineering Center’s Hydrologic Modeling System (HEC-HMS), and the Hydrologic
Engineering Center’s River Analysis System (HEC-RAS), both developed by the United States
Army Corps of Engineers, was used to identify surface runoff originating in different areas of the
watershed, routing stream flow and producing water surface elevation profiles for select areas
under various hypothetical storm events.

This model delineated the Robinson’s Branch Watershed to a total of 37 subbasins. For each
individual subbasin in the Robinson’s Branch watershed, a composite curve number and initial
abstraction were estimated using the SCS (Soil Conservation Service) curve number infiltration
loss method and similarly time lags were estimated using the Snyder unit hydrograph method for
runoff transform.

The curve number is a critical parameter representing the infiltration/runoff capacity of the area
using the land use profile, hydrologic soil group and available soil moisture. The 1995 land use
land cover data coverage available from the NJDEP GIS database, and the NRCS SSURGO soils
were used to determine average soil moisture condition curve numbers for each land use and soil
combination in the Robinson’s Branch Watershed. The composite (area weighted average) curve
numbers were obtained using spatial analysis techniques and spatial databases within GIS.

One of the many reasons for the field surveillance and subsequent modeling study was to
identify the critical areas subject to flooding for different storm events and to assess
opportunities to reduce flooding impacts through various storm water management strategies.
The results of the steady state simulation for different design storms defined areas subject to
flooding throughout the various segments of the Robinson’s Branch Watershed. Areas identified
in the field as problem drainage areas were classified as critical areas of concern and were the
focus of the initial analyses. For this initial analysis, nine subbasins were selected covering the
upper and lower reaches of the watershed where flooding impacts have the greatest impact on
private property. In the selection of subbasins for analysis, those subbasins discharging to the
Robinson’s Branch through a major lakes were not considered. The discharge from these areas
is controlled by outlet structures, and any storm water management strategies would have
minimal effect on volume discharge or time of concentration. Figure 12 shows the subbasins as
delineated for the initial hydrologic analysis.
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Figure 12: Subbasin Delineation Employed for Initial Hydrologic Analysis

The basins were qualified by total area, peak flows and discharge volumes. The nine basins with
critical water quantity issues were selected for further stormwater management analysis (Figure
13). These nine basins are described in Table 18.
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Figure 13: Selected Subbasins for Stormwater Management Analysis

Table 18: Selected Subbasins for hydrologic analysis

Watershed | Drainage Description
Area
(sq. mi.)
1 1.2 Drains south section of Rahway and Colonia section of
Woodbridge into the confluence with the Rahway
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9 0.7 Drains central Westfield into Clark

13 2.6 Pumpkin Patch, Woodbridge, NW Edison and SW Clark,
drains through the NE border of the Oak Ridge Golf Course to
the Main Branch of the Robinson's Branch

21 1.3 Winding Brook. Drains some of Westfield, but mostly Scotch
Plains, into area by Shackamaxon Golf Course

28 0.7 Ash Brook, Scotch Plains, heavy residential, Cooper Ave
Bridge, drains to former zoo before Ash Brook Reservation

29 0.7 Ash Brook, From residential, to AB Golf Course to AB
Reservation, into Main Stem

32 0.9 Drains lower Fanwood, Plainfield and subbasin crosses over

Scotch Plains border. NW headwaters of the Ashbrook,
contains detention area on Cushing and Terrill flooding

33 0.4 Ash Brook, tributary, Scotch Plains
35 0.4 SW headwater of the Ash Brook, contains Fox Hill flooding
area

For the stormwater management analysis, two different scenarios were defined in each of these
nine watersheds. For scenario one, the area weighted curve number was increased by 10% and
peak flow and volume discharges were recalculated. For scenario two, the area weighted curve
number was decreased by 10%, and peak flow and volume discharges were recalculated. For the
analysis of the Robinson’s Branch Watershed, it was assumed that a 10% change in the curve
number was a practically achievable goal. For scenario one, the increase in the curve number
represents an increase in the percentage of impervious surfaces in the selected subbasins should
future residential or commercial development occur. Respectively, in scenario two, the decrease
in curve number simulates the implementation of stormwater management strategies in the
selected subbasins that would effectively control surface runoff reducing peak flows and
volumes.

These scenarios were simulated by modifying the area weighted curve number for each selected
subbasin within the HEC-HMS hydrologic model. A curve number is a hydrologic parameter
given to parcels of land after combining the qualities of the soil, land use and antecedent
moisture. The curve number for each parcel is representative of the runoff. A composite curve
number calculated using the area weighting procedure, is then used to characterize the runoff
properties of the subbasin. HEC-HMS then simulates runoff and calculates peak flow discharge
and volume.

Since the goal of the Robinson’s Branch watershed flow model was to simulate the impact of
flooding according to standard design storms, the SCS hypothetical storm precipitation method
was selected. The SCS hypothetical storm method implements four synthetic rainfall
distributions developed by the Natural Resources Conservation Service (NRCS) from observed
precipitation events. Each distribution contains rainfall intensities arranged to maximize the peak
runoff for a given total storm depth (U.S. Army Corps of Engineers, 2001).
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A type Il storm that represents the Atlantic coastal areas of the United States was selected.
Storm depths corresponding to the 2, 10, and 100 year storms were entered as model parameters.
Table 19 summarizes the average 24-hour rainfall depths for Union and Middlesex Counties for
the different design storms.

Table 19: Mean Average Union and Middlesex County Rainfall Depths for Standard Design Storms

TYPE 111 STORM 24-HR RAINFALL
(INCHES)
2-Year Storm 3.35
10-Year Storm 5.15
100-Year Storm 8.65

Table 20, 20 and 21 show the peak flows and volumes generated by HEC-HMS for the selected
subbasins. The analysis was generated for the 2-year, 10-year and 100-year design storms for
the existing conditions in the selected sub watersheds and the 10% increase and 10% decrease in
the curve numbers. The tables also show the percent change in the peak flows and volume of
runoff for each scenario with respect to the existing conditions in the watershed.

Table 20: Peak flows and volumes for different scenarios for a 2-year storm

Existing
Decrease 10% Conditions Increase 10%
Area CN Peak Total Peak Total Peak Total
Watershed Weighted CN + - Flow Vol Flow Vol Flow Vol
CN 10% 10% (cfs) (Ac-ft) (cfs) (Ac-ft) | (cfs) (Ac-ft)
1 86 95 78 206.97 84.24 316.51 124.22 437.81 175.36
9 81 89 73 86.62 35.40 137.88  52.878 199.16 74.805
13 85 93 76 335.96 161.70 | 518.25  240.17 730.64 340.4
21 83 91 74 157.89 76.19 246.97  113.72 353.33 161.27
28 83 92 75 105.43 41.88 164.48  62.089 233.18 87.63
29 87 95 78 153.21 47.86 233.45 70.298 319.01 98.873
32 86 94 77 146.20 57.18 224.81 84.37 313.29 119.04
33 85 94 77 89.36 24.90 137.17  36.606 189.58 51.449
35 87 96 78 96.91 26.67 146.86  39.099 198.64 54.936
Percent Change Percent Change
34.61 32.18 27.71 29.16
37.18 33.05 30.77 29.31
35.17 32.67 29.07 29.44
36.07 33.00 30.10 29.48
35.90 32.55 29.46 29.15
34.37 31.92 26.82 28.90
34.97 32.23 28.24 29.12
34.86 31.98 27.65 28.85
34.01 31.79 26.07 28.83
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Table 21: Peak flows and volumes for different scenarios for a 10-year storm

Area
Watershed Weighted
CN
86
81
13 85
21 83
28 83
29 87
32 86
33 85
35 87

CN +
10%

95
89
93
91
92
95
94
94
96

CN

10%

78
73
76
74
75
78
7
7
78

Existing
Decrease 10% Conditions Increase 10%
Peak Total Peak Total Peak Total
Flow Vol Flow Vol Flow Vol

(cfs) (Ac-ft)

(cfs) (Ac-ft)

(cfs) (Ac-ft)

44339 174.83
207.74  79.834
740.43  344.57
362.94 167.69
238.94  90.605
326.41  98.709
318.23  120.02
194.98 52.267
204.48  54.627

580.51  227.85
278.8 104.87
977.86  451.34
483.59  220.29
316.83 1185
424.98 128.3
417.99 156.5
254.87  67.983
264.95  70.908

580.51 287.43
278.80 132.82
977.86 571.54
483.59 279.34
316.83 149.7
424.98 161.41
417.99 197.44
254.87 85.555
264.95 89.117

Percent Change

23.62 23.27
25.49 23.87
24.28 23.66
24.95 23.88
24.58 23.54
23.19 23.06
23.87 23.31
23.50 23.12
22.82 22.96

Percent Change

17.63 20.73
20.60 21.04
19.08 21.03
20.12 21.14
19.35 20.84
16.72 20.51
18.13 20.74
17.49 20.54
16.03 20.43
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Table 22: Peak flows and volumes for different scenarios for a 100-year storm

Watershed

13
21
28
29
32
33
35

Area
Weighted

CN

86
81
85
83
83
87
86
85
87

CN +
10%

95
89
93
91
92
95
94
94
96

CN

10%

78
73
76
74
75
78
7
7
78

Existing

Decrease 10% Conditions Increase 10%

Peak Total Peak Total Peak Total

Flow Vol Flow Vol Flow Vol

(cfs) (Ac-ft) (cfs) (Ac-ft) (cfs) (Ac-ft)
950.17 372.54 | 1104.2  439.72 1217.6 507.13
482.95 18151 | 57155 215.54 647.86 249.7
1624.9 749.85 | 1904.2  888.33 2129.1 1027.7
821.53 374.21 | 969.14  444.32 1094.5 514.88
533.37 199.5 625.73  236.15 700.58 272.9
694.44 209.3 802.36 246.6 877.55 283.88
689.65 258.07 | 803.21  304.76 889.34 351.62
421.67 112.39 | 488.53 132.52 537.55 152.67
431.49 115.2 496.52 135.6 540.04 155.97

Percent Change

13.95
15.50
14.67
15.23
14.76
13.45
14.14
13.69
13.10

15.28
15.79
15.59
15.78
15.52
15.13
15.32
15.19
15.04

Percent Change

21.96
25.45
23.68
24.94
23.87
20.87
22.45
21.56
20.10

26.54
27.31
27.04
27.32
26.90
26.27
26.61
26.38
26.14

Table 23 shows the average percentage changes in the peak flow and volume of runoff from the
sub watersheds for 10% increase and decrease of curve number for all the three design storms.

Table 23: Flow and volume change with alteration of curve number

Storm Event Decrease in CN by 10% Increase in CN by 10%
Peak Flow Total Volume Peak Flow Total Volume

(cfs) (ac ft) (cfs) (ac ft)

2-Year Storm (3.35 inches over 24 hours) -35.2% -32.4% 39.8% 41.1%

10-Year Storm (5.15 inches over 24 hours) -24.0% -23.4% 22.5% 26.2%

100-Year Storm (8.65 inches over 24 hours) -14.3% -15.4% 11.0% 15.4%

Table 23 shows that for a 2-year design storm of 3.35 inches of rainfall over a 24 hour period,
with a reduction of 10% in the curve number for the selected sub watersheds, the peak flow
decreased by an average of 35.2% and the volume of runoff decreased by and average of 32.4%
Also with the increase of 10% curve number for the selected subbasins, the peak flow increased
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by an average of 39.8% and the volume of runoff increased by an average of 41.1%. For a 10-
year design storm, the reduction of 10% in the curve number resulted in the reduction of an
average of 24% of the peak flows and 23.4% of the volumes of runoff, whereas, the increase in
10% of the curve number resulted in the average increase of peak flows by 22.5% and increase
of the volume of the runoff by 26.2%. Finally, for a 100-year design storm, the reduction in the
curve number resulted in the average reduction of peak flow by 14.3% and volume of the runoff
by 15.4%, whereas the increase of 10% of the curve number increased the peak flow and volume
by and average of 11% and 15.4%, respectively.

From these scenarios it can be concluded that any changes in these watersheds that affect runoff
have a significant impact during storms of lower intensities than the storms of higher intensities.
The simulations show that stormwater management in these subbasins can significantly reduce
peak flow rates and volumes discharging to Robinson’s Branch that contribute to flooding
concerns during smaller storms events. It is these smaller, more frequent storms that contribute
the majority of the rainfall in the state of New Jersey over a given year.

The peak flow generated from HEC-HMS can then be imported into the HEC-RAS model. This
model will be able to produce water surface elevations for all the available cross sections within
the river reach given. Table 24, 25 and 26 show the changes in surface elevations at different
locations in the Robinson’s Branch Watershed for an 10% increase and reduction of the curve
number for all the selected watersheds for the 2-year, 10-year and 100-year design storms,
respectively.

Table 24: Water surface elevations for a 2-year storm

Water Surface Elevation in Feet % change % change
to higher
Stream Location Municipality 2yr _lowCN 2yr regCN 2yr_highCN | from lower CN CN
Winding Brook  Hetfield Avenue Scotch Plains 125.67 126.43 127.28 0.60 0.67
Winding Brook  W. Broad Street Scotch Plains 123.56 124.52 125.22 0.77 0.56
Winding Brook Inverness Scotch Plains 98.86 99.62 100.36 0.76 0.74
Winding Brook  Raritan Road Scotch Plains 59.21 59.8 60.4 0.99 0.99
Leigh Valley Rail Road
Robinsons1 Brdge Scotch Plains 58.34 59.78 61.39 2.41 2.62
Robinsons1 Lake Avenue Scotch Plains 55.83 57.63 59.01 3.12 2.34
Robinsons1 Cerral Avenue Scotch Plains 53.13 54.9 56.31 3.22 2.50
Sleepy Hollow Lane

Branch 22 Bridge Scotch Plains 105.57 106.22 106.82 0.61 0.56
Branch 22 Cooper Street Bridge#2 Scotch Plains 87.25 88.3 89.43 1.19 1.26
Branch 22 Cooper Street Bridge#1 Scotch Plains 86.18 86.98 87.7 0.92 0.82
Branch 22 Clover Lake Bridge Scotch Plains 70.45 71.5 72.56 1.47 1.46
Pumpkin

Patch Hawthorne 1S Clark 68.9 69.37 69.73 0.68 0.52
Pumpkin

Patch Inman Clark 66.53 67.36 68.13 1.23 1.13
Pumpkin

Patch Brookside Woodbridge 55.11 56.01 56.82 1.61 1.43
Pumpkin

Patch Oakridge Woodbridge 54.39 55.14 55.74 1.36 1.08
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Table 25: Water surface elevations for a 10-year storm

Water Surface Elevation % change % change
from lower
Stream Location Municipality 10yr lowCN  10yr regCN 10yr_highCN CN to higher CN
Winding
Brook Hetfield Avenue Scotch Plains 127.33 129.46 129.75 1.65 0.22
Winding
Brook W. Broad Street Scotch Plains 125.28 126.16 127.53 0.70 1.07
Winding
Brook Inverness Scotch Plains 100.42 101.13 101.75 0.70 0.61
Winding
Brook Raritan Road Scotch Plains 60.47 61.03 61.54 0.92 0.83
Leigh Valley Rail Road
Robinsons1 Brdge Scotch Plains 61.52 63.09 64.35 2.49 1.96
Robinsons1 Lake Avenue Scotch Plains 59.12 60.34 61.33 2.02 1.61
Robinsons1 Cerral Avenue Scotch Plains 56.41 57.36 58.02 1.66 1.14
Sleepy Hollow Lane
Branch 22 Bridge Scotch Plains 106.85 107.45 108.84 0.56 1.28
Branch 22 Cooper Street Bridge#2  Scotch Plains 89.49 90.57 94.2 1.19 3.85
Branch 22 Cooper Street Bridge#1  Scotch Plains 87.73 89.28 89.77 1.74 0.55
Branch 22 Clover Lake Bridge Scotch Plains 72.61 73.69 74.7 1.47 1.35
Pumpkin
Patch Hawthorne 1S Clark 69.74 70.13 70.54 0.56 0.58
Pumpkin
Patch Inman Clark 68.14 68.77 69.32 0.92 0.79
Pumpkin
Patch Brookside Woodbridge 56.85 57.62 58.3 1.34 1.17
Pumpkin
Patch Oakridge Woodbridge 55.77 56.19 56.25 0.75 0.11
Table 26: Water surface elevation for a 100-year storm
Water Surface Elevation in Feet % change % change
to higher
Stream Location Municipality | 100yr lowCN 100yr regCN 100yr _highCN | from lower CN CN
Scotch
Winding Brook  Hetfield Avenue Plains 129.87 129.96 129.98 0.07 0.02
Scotch
Winding Brook  W. Broad Street Plains 128.36 128.68 128.93 0.25 0.19
Scotch
Winding Brook  Inverness Plains 104.1 104.36 104.51 0.25 0.14
Scotch
Winding Brook  Raritan Road Plains 62.36 62.85 63.27 0.78 0.66
Leigh Valley Rail Road Scotch
Robinsons1 Brdge Plains 66.62 67.95 68.93 1.96 1.42
Scotch
Robinsons1 Lake Avenue Plains 63.1 64.17 64.96 1.67 1.22
Scotch
Robinsons1 Cerral Avenue Plains 59.16 59.86 60.41 1.17 0.91
Sleepy Hollow Lane Scotch
Branch 22 Bridge Plains 109.5 109.7 109.83 0.18 0.12
Scotch
Branch 22 Cooper Street Bridge#2 Plains 94.83 95.36 95.69 0.56 0.34
Scotch
Branch 22 Cooper Street Bridge#1 Plains 91.85 93.33 94.62 1.59 1.36
Scotch
Branch 22 Clover Lake Bridge Plains 76.55 77.26 77.17 0.92 -0.12
Pumpkin Patch  Hawthorne 1S Clark 71.24 71.62 71.91 0.53 0.40
Pumpkin Patch  Inman Clark 70.14 70.49 70.68 0.50 0.27
Pumpkin Patch  Brookside Woodbridge 59.53 59.97 60.29 0.73 0.53
Pumpkin Patch  Oakridge Woodbridge 57.69 58.32 58.6 1.08 0.48
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From the above tables, it can be concluded that the changes in the water surface elevation were
more significant during smaller storm events than during the larger events when changes in these
six sub watersheds alters runoff discharging to the Robinson’s Branch. The difference in water
surface elevation was relatively consistent during each storm event, but as the water surface
elevation was much lower during smaller storm events, this difference was much more dramatic
and in some cases can eliminate nuisance flooding during the smaller storms. This again adds
more depth to the argument that storm water management could have a significant impact in the
reduction of the flooding in the Robinson’s Branch Watershed for smaller storm events, which,
as mentioned above, contribute the majority of the rainfall for a given year in the State of New
Jersey.

V. Regulations and Programs

Each of the municipalities in the Robinson’s Branch Watershed is required to comply with the
requirements of the Statewide General Tier A New Jersey Pollutant Discharge Elimination
System (NJPDES) permit for their municipal separate storm sewer system (MS4). The General
MS4 NJPDES permit requires each municipality to develop a municipal storm water
management plan (MSWMP) and a stormwater control ordinance. Furthermore, each
municipality must assure that all development complies with the Residential Site Improvement
Standards. See Appendix E for a summary of the Statewide Basic Minimum Requirements for
the General (Tier A) MS4 NJPDES permit.

The requirements for the MSWMP include completing a build out analysis, calculating pollutant
loads that would result from build out, and incorporate nonstructural stormwater management
strategies into municipal development codes. Since all of the municipalities have less than one
square mile of vacant or agricultural lands, they are exempt from these requirements. A
pollutant loading analysis for the existing build out conditions of the watershed has been
performed as part of this report.

Additionally, the General MS4 NJPDES permit requires each municipality to adopt and
implement several key ordinances that will promote the use of stormwater as a resource. These
ordinances include the following:

-Stormwater Control Ordinance:
A sample ordinance can be found at:
http://www.state.nj.us/dep/watershedmgt/DOCS/BMP DOCS/bmpfeb2004pdfs/feb2004appdxd.pdf

-Yard waste:
A sample ordinance can be found at:
http://www.njstormwater.org/tier A/pdf/containerized%20yard%20waste%20ordinance.pdf

-Illicit Connection
A sample ordinance can be found at:
http://www.njstormwater.org/tier A/pdf/illicit%20connection%20ordinance.pdf
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-Wildlife Feeding
A sample ordinance can be found at:
http://www.njstormwater.org/tier A/pdf/wildlife%20feeding%20ordinance.pdf

-Improper Disposal of Waste
A sample ordinance can be found at:
http://www.njstormwater.org/tier_A/pdf/improper%20disposal%200f%20waste%20ordinance.pdf

-Litter Control
A sample ordinance can be found at:
http://www.njstormwater.org/tier A/pdf/litter%20ordinance.pdf

-Pet Waste
A sample ordinance can be found at:
http://www.njstormwater.org/tier A/pdf/pet%20waste%20ordinance.pdf

Additional considerations for ordinances that would benefit water quality and regulate water
quantity could include a steep slope ordinance, a stream corridor/no fill ordinance, and an
ordinance that will address the increase in impervious area that comes with *“knock-
down/rebuilds.”

These ordinances should include low-impact development type language that allows for better
use of stormwater as a resource.

Total Maximum Daily Loads (TMDLSs)

As discussed previously, a TMDL represents the assimilative or carrying capacity of a waterbody,
taking into consideration point and nonpoint pollution, natural conditions, and surface water
withdrawals. A TMDL is a mechanism for identifying and quantifying all contributors to surface
water quality in a drainage basin and setting goals for reductions needed to meet surface water
quality standards (NJDEP, 2004).

Refer to Section IV of this report for the specific parameters being addressed with TMDL
implementation in the Robinson’s Branch Watershed. The final Regional Stormwater
Management Plan for this watershed will incorporate all considerations regarding any TMDLSs,
proposed or implemented.

VI. Information not available

The needs of the watershed and the information available about the watershed will determine the
analysis and structure of the final regional stormwater management plan. Information that can
be obtained without consuming undue resources of the committee must be used to provide the
plan within the boundaries that have been originally set. However, for the purposes of accurately
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representing the watershed for the intended purposes, several pieces of information would have
been helpful.

This information includes higher resolution cross sectional data that covers the entire watershed.
Discrete cross sections of the watershed that were obtained from the NJDEP were able to provide
stream contours for use in hydraulic modeling, but due to the low resolution of the digital
elevation model, accurate cross sectional data was unable to be obtained digitally. Spot
surveying of bridges was necessary, but surveying of the entire watershed was beyond the scope
of this project. An increase in the resolution of DEM would serve to capture more defined
topography of the watershed for use in the hydrologic model. The ten meter DEM that is readily
available from the USGS proved helpful for the hydrologic model, but increased resolution is
required for channel contours. Two foot contours could potentially help to represent the stream
contours for channel routing, and were available for Rahway in Union County. Middlesex
County is also anticipating the acquisition of higher resolution contours in the near future. Since
the watershed covers both Union and Middlesex Counties, coverage was incomplete.

A digital representation of the stormwater conveyance system would have provided information
on sewersheds that may not follow the subbasins as defined by the topography. It is expected
that these drainage patterns for the stormwater infrastructure would closely follow the
topography of the land, making the cost of acquisition difficult to justify.

A digital representation of the flood hazard areas based on delineations made by the NJDEP
under the Flood Hazard Area Control Act, N.J.S.A. 58:16A-50. The flood hazard areas are
delineated given a storm depth equal to 125% of the 100-year design storm for the county.
These maps are currently being developed in hard copy by the NJDEP, and it is anticipated that
they will eventually be available digitally.

VII. Geographical Information System

As per 7:8-3.4 (b): The Department encourages the use of existing information to the extent that it is available
to minimize the cost of data acquisition, such as information available on the Department’s Geographical
Information System website or as developed through a watershed planning process.

The process of map production for the Robinson’s Branch Regional Stormwater Management
Plan was achieved through the use of GIS data layers found on the NJDEP’s website,
http://www.state.nj.us/dep/gis/newmapping.htm.

This project has also benefited from GIS data sharing between the RCRE Water Resources
Program and the Union County Department of GIS, and the data made available through the
Rutgers Center for Remote Sensing and Spatial Analysis (CRSSA).
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VIIl. Determination of Inclusion in Watershed Boundary

As per 7:8-3.4 (c): The characterization and assessment shall include information on locations and activities
outside the regional stormwater management planning area that drain into the planning area.

With the topographic and stormwater conveyance that has been obtained by the committee, and
field verification by the Water Resources Program, it appears that the watershed boundary
represents the watershed accurately and that there are no areas outside the boundary that
contribute stormwater to the watershed.

IX. Rank of Water Quality Impacts

According to 7:8-3.4 (d): Using the modeling or other information obtained under(a) through (c) above, the
stormwater-related water quality impacts of existing land uses and projected land uses assuming full development
under existing zoning shall be identified and ranked

A. Inventory Pollutant Sources to the Robinson’s Branch
Watershed

The highly urbanized nature of the watershed has resulted in significant pollutant loads to the
Robinson’s Branch. As discussed earlier in this report, the Robinson’s Branch Watershed was
subdivided into 37 subbasins, and an aerial loading analysis was performed for each of these sub-
watersheds. Based upon these calculations, the high density residential, commercial and
industrial land uses provide the most significant loads to the Robinson’s Branch. The residential
areas and corporate complexes are believed to contribute significant nutrient loads and pesticide
loads due to lawn maintenance activities. Additionally, the roadways and highways located
within the watershed provide ideal surfaces for accumulation and build up of pollutants from
atmospheric deposition and the high level of auto emissions. These pollutants can severely
impact the water quality of Robinson’s Branch.

Sediment, the number one pollutant throughout the country, has a high potential to impair the
Robinson’s Branch. Sources of sediment include road grit, sanding of icy impervious surfaces in
the winter, stream bank erosion due to the flashy hydrologic nature of the Robinson’s Branch and
its tributaries, land disturbance from new development and redeveloping areas, and the inability
of invasive species to provide the root structure needed to prevent soil erosion.

Fecal coliform is also a pollutant that is suspected to impair the water quality of the waterways
in the Robinson’s Branch Watershed. Sources of fecal coliform include Canada geese
population, pet waste, wildlife (deer, raccoons, etc.) and illicit discharges of human waste.

Furthermore, a significant amount of debris/floatables are found in this watershed. The high
level of imperviousness in the watershed provides an avenue for debris to collect and be easily
conveyed into the Robinson’s Branch and its tributaries.
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All of the above pollutants can be transported to the waterways in the Robinson’s Branch
Watershed by stormwater runoff. Pollutants of concern include nutrients (phosphorus and
nitrogen), sediment (total suspended solids), pathogens, toxics, and debris. These pollutants
either individually or in combination may contribute to the impairment of the aquatic community
in the Robinson’s Branch Watershed. Listed in Section IX C are specific water quality issues
that have been identified in the watershed.

B. Affected Uses

Although many of the traditional pollutants such as TSS and phosphorus discussed above
primarily affect the surface waters, the infiltration of contaminated stormwater or the leaching of
contaminants already in the system by precipitation could eventually affect the quality of the
groundwater.

The Clark Reservoir (a.k.a. Middlesex Reservoir) has the potential to provide a drinking water
source in the future. Surface waters of the Robinson’s Branch have been explored for the
prospect of providing a drinking water source, but no plans are in place. In both instances,
efforts to manage stormwater runoff quality will play a significant role in the feasibility and cost
of the final treatment.

C. Identification and Rank of Pollutants and Sources

The quality of the stormwater entering the stream system in the Robinson’s Branch Watershed is
highly dependent on the route that it takes to get there. With the high impervious nature of the
watershed, roads are cleaned, the lawns are diluted of their chemicals and animal waste, and
sediment is released to the streams. These factors, along with many others, contribute
phosphorus, total suspended solids, fecal coliform and pathogens, and a variety of pollutants that
affect the uses of the waterways of the Robinson’s Branch.

Using the 2004 Integrated List of Impaired Waterbodies, it can be seen that phosphorus and
arsenic are pollutants of concern. Impairments that occur for benthic macroinvertebrates do not
specify the pollutant that is affecting the ecosystem, however, total suspended solids from
erosion and silt carried by stormwater is a primary concern.

Table 27 provides a specific list of concerns regarding water quality that has been determined
through the use of the NJDEP 2004 Integrated List of Impaired Waterbodies, and field
surveillance studies performed by the Water Resources Program. Hydrologic and hydraulic
models were used as references, with the theory of the models providing insight into the
processes of the watershed.
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Table 27: Water Quality Impacts

Concerns Township Notes

#1 Middlesex Reservoir Clark Quiality of Runoff received,
address many sources according
to land use and drainage,
sedimentation

#2 Fecal Coliform Impairments | All municipalities TMDL calls for 96% reduction
in fecal load to the Robinson’s
Branch and tributaries

#3 Phosphorus Impairments All municipalities | TMDL is not yet developed and
IS not on schedule to be
developed

#4 Arsenic Impairment All municipalities | TMDL not proposed at this time.

Address potential contribution of
stormwater inputs.

#5 Milton Lake Clark Floatables, erosion of banks,
geese population

#6 Clark Township Department | Clark Address runoff to reservoir
of Public Works Garage

#7 Union County Roads Scotch Plains Address runoff to Winding
Department Brook

#8 Kiwanis Park Rahway Turbidity and floatables

#9 Hetfield Avenue at Broad Westfield Geese (flooding also an issue in
Street (Brookside Park, this area)
Westfield Memorial Field)

#10 | Pond at Tamaques Park Westfield Eutrophication, temperature, and

large goose population

X. Rank of Water Quantity Impacts

As per 7:8-3.4 (€): Using the model or other information obtained under (a) through (c) above for stormwater-
related water quantity impacts and stormwater-related groundwater recharge impacts of existing and projected
land uses

A combination of the hydrologic, hydraulic modeling effort and the field reconnaissance surveys
provided valuable information on areas within the Robinson’s Branch that experience flooding.
Some of these areas of concern have been ranked below in Table 28. Land use that increases
impervious cover is a concern with regard to increasing the water quantity and velocity.
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Table 28 ranks the water quantity concerns, flooding and otherwise, with consideration of threat
to public health, safety, and welfare; risk of loss of or damage to water supplies; and risk of
damage to the biological integrity of water bodies (as per N.J.A.C. 7:8 3.4 (e)).

Discrete HEC-RAS modeling has been performed to further define the frequency and extent of
flooding related to existing land uses and future changes in land uses. These model results will
aid stakeholders in prioritizing subwatersheds for implementation of flood control practices
bases on the basic theories of hydrology.

The Pumpkin Patch Brook is a tributary to the Robinson’s Branch which is experiencing frequent
flooding episodes. Over the years, the Pumpkin Patch Brook has been channelized and
residential homes encroaching in the floodway. Going back to the early 1970’s, flooding has
been recorded at many areas where the stream is crosses by roadways. These areas include
Wheatsheaf Road and Oakridge Road in Clark, Tussel Lane (a private road, see Figure 14) in
Scotch Plains, and Deerwood Drive in Clark.

Figure 14: Robinson’s Branch Flooding at Tussel Lane, Scotch Plains

Many other areas at risk of flooding are listed in Table 28. Flooding on Terrill Road, Rahway
Road, West Broad Street, Lambert’s Mill Road and Carriage Road prove to be regular problems
that are affecting the welfare of the local population. Increase upstream connected impervious
area, channelized streams, and minimal detention contribute to the increase in the volume and
velocity of the streams in the Robinson’s Branch Watershed.

The detention area at Cushing Road provides storage for a large volume of stormwater. But with
residents complaining of frequent flooding, the detention storage area appears inadequate.

In the lower subbasins of the watershed, the stream experiences serious constrictions that
promote flooding, erosion and downcutting. The most serious areas exist in Rahway,
immediately downstream of Milton Lake, and then again immediately before the outlet to the
Rahway River. In some cases, it is suspected that fill material has contributed to the constriction
that is limiting flow at this section of the Robinson’s Branch.
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Wetlands that supply areas for infiltration and stormwater storage are at a minimum in the
Robinson’s Branch Watershed. For this reason, it is clearly important to focus on the land use of

the wetlands that exist at this point in time.

Areas such as the wetlands located south of Inman

Avenue in Edison are able to mitigate some of the flooding problems caused elsewhere in the
watershed. Additional development in these areas could alter the hydrology, creating additional

flooding difficulties in the watershed.

Table 28: Water Quantity Impacts

Concerns Township Notes
#1 Pumpkin Patch Flooding Clark and Including Oak Ridge Road and
Woodbridge Wheatsheaf Road, Tussel Lane, and
Deerwood Lane
#2 Terrill Road Flooding Fanwood, Includes upstream after discharge
Plainfield and from Fanwood Nature Center and the

Scotch Plains

intersection of Terrill and Raritan
Roads

#3 Rahway Road Flooding

Scotch Plains

In the area of the intersection with
Fox Hill

#4 West Broad Street Flooding

Scotch Plains

White Oak Road to Hetfield Avenue
and crossing at Hetfield Avenue

#5 Lambert’s Mill Road flooding

Westfield and
Scotch Plains

Between Tamaques Reservation and
Middlesex(Clark) Reservoir

#6 Carriage Road flooding

Scotch Plains

Downstream of Shackamaxon Lake,
before confluence with main branch

#7 Cushing Road detention area Plainfield Heavy flows to detention in wooded
area
#8 Robinson’s Branch main stem | Rahway Constriction and backwater effect
immediately before outlet
#9 Downstream of Milton Lake Rahway Constriction due to fill material at the
end of West Milton Avenue
#10 | Wetlands south of Inman Edison Additional development in area could

Avenue

alter the hydrology of the wetlands,
thereby creating flooding problems in
the area
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LAND USE MANAGEMENT
WATERSHED MANAGEMENT
'X‘ Stormwater Management

Adopted Repeal and New Rules: N.J.A.C. 7:7E-8. 7
7:8 and 7:13-2.8

Adopted Amendments: N.J.A.C. 7:7A-4.3 and 5.11,
7:15-3.4 and 3.5 and 7:20-1.3

Propesed: Japuary 6, 2003 at 35 N.J.R. 119(a) (see also 35 N.JR.
1328(a) and 4220(a)).

Adopted: January 3, 2004 by Bradley M. Campbell, Comumnissioner,
Department of Environmental Protection.

Filed: January 6, 2004 as R.2004 d.48, with substantive and
technical chunges not requinng additional public notice and
comment (see N.JA.C. 1:30-6.3).

Authonity: N.J.S. AL 12:3-3, 13:1D-1 et seq., 13:9A-1 et seq., 13:19-1 et
seq., 40:33D-93 to 99, 58:4-1 et seq., 58:10A-1 etseq., 38:11A-1 et

“seq. and 38:16A-50 et sea.

DEP Docket Number: 34-02-12/109.

Effective Date: February 2, 2004.

Expiration Dates: August 3, 2006, N.JJ.AC. 7:74;

Januarv 7, 2008, N.J.LA.C. 7.7E;

February 2, 2009, N.JA.C. 7:8;
June 30, 2005, N.J A.C. 7:13;
Apnl 30, 2004, NJA.C. 7:15;
April 28, 2005, N.J.A.C. 7:20.

The Depariment of Environmental Protection (Department) is adopting
new Stormwater Management rules proposed on January 6, 2003 at 35 N.J.R.

119(2). The Department 15 also amending the stormwater management

provisions of the following rules in order to coordinate with and cross-

, reference the new Stormwater Management ruies: the Freshwater Wetlands
Protection Act Rules at N.J.A.C. 7:74; the Coastal Zone Management Rules
at N.J.A.C. 7.7E; the Flood Hazard Area Control Act rules at N.J A.C. 7:13;
the Water Quality Management Planning rules at N.J.A.C. 7:15; and the Dam
Safety Standards at NJ.A.C. 7:20. Based on comments received on the
January 6, 2003 proposal, the Deparunent determined that the originally
proposed definition of “major development” could have been misinterpreted
10 mean that projects possessing preiiminary local approval before the new
rules took effect would be considered exempt from all stormwater review,
rather than exempt from the additional requirements imposed by the new rule.
Iimplementation of the new rules under this exerption would not have
provided the protection of waterbodies in the State from the impacts of
stormwater runoff and NOBPOLDE Source pollution. Therefore, it was necessary
to repropose the definition of “major development” and add a new
applicability provision to ensure Departinent review of stormwater
management has occurred in order for a project to be grandfathered. (See 35
N.JR. 4220(a); Septermber 15, 2003.) The Department is concurrently
adopting the September 15, 2003 proposal of a new definition of “mujor
development” and new applicability provision elsewhere in this issue of the
New Jersey Register.

The Stormwater Management rules govern the development standards for
State, municipal, and regional stormwater manzgement requirements, plans
and ordinances. In accordance with the Stormwuater Managemernt Act,
N.J.S.A. 40:55D-93 10 99 and the Municipal Stormwater Reguiation Program
rules zdopted elsewhers in this issue of the New Jersey Register, every
municipality m the Staie is required to prepare a stormwater Imanagement
plan and a stormwater managemeni ordinance(s) to irmplement that plan.

The adopted Stormwater Management rules provide a framework and
incentves for managing runoff and resolving nonpoint source impaimment on
e drainage area basis for ncw and exisung development; establish a hierarchy
for Implementation of stermwater management measures with initial reliance

~on low impact site design technigues to mainiain natural vegetation and
ramnage before incorporating structural best menagement practicss; establish
new runoff control performance standards for groundwater recharge, water
gualny and water quantity; estblish special arca prolcction measures for

(CITE 36 N.J.R. 670)

-Collingswood; and February 25, 2003, Departmeunt headquarters building,
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pristine and exceptional value waters; provide regulatory consistency among
regulatory agencies at the local and State level; and provide safety standards
for stormwater management basins.

As part of its comprehensive Stormwaicr Management Program, the
Department is also adopting amendments to New Jersey Pollutant Discharge
Elimination System (NJPDES) rules, NIJ.A.C. 7:14A. Those amendments
inciude establishment and implementation:of the Municipal Stormwater
Regulation Program. Under that Program, potentiaily all of New Jersey’s 566
municipalities, all 21 counties, the New Jersey Department of Transportation,
State highway authorities, and many other State, Interstate, and Federa]
agencies will be required to obtain a NJPDES permit for their stormwater
discharges. See scparate notice of adoption for N.J.A.C. 7:14A elsewhere in
this issue of the New Jersey Register.

Summary of Hearing Officer’s Recommendations and Agency
Responses:

Public hearings on this proposal were held on the following dates and
locations: February 13, 2003, Momis County Frelinghuysen Arboretum,
Morristown; February 20, 2003, Collingswood Senior Community Center,

Treaton. Ms. Elizabeth Semple, Senior Policy Advisor, Division of Watershed
Management, served as the hearing officer.

Ms. Semple recommended that the Department adopt the stormwater
management rules proposed on Jamuary 6, 2003 and the stormwarer
management rule revisions proposed on September 15, 2003 with
modifications described below in the Summnry of Public Comments and.
Agency Responses.

The hearing records are available for inspection in accordance with
applicable law by contacting:

New Jersey Department of Environmental Protection

Office of Legal Affairs

Atm DEP Docket Number 34-02-12/109 )

PO Box 402 ‘ o o
Trenton, New Jersey 08625-0402

Summary of Public Comments and Agency Responses:

The following people submitted written and/or oral comments on the
proposed repeal and new Stormwater Management Rules, N.J.A.C. 7:8. The
number in parentheses after ecach comment comresponds to the number
identifving the respective commenters below.,

1. A Tllegible, Rob 2. Aasum, Mark
3. Accetta, Jacqueline 4. Addison, Doreen
5. Adler, John H., New Jersey 6. Affrunti, Pat
Senate
7. Ahcam, Matt

{

8. Ahles, Ray, New Jersey
General Assembly

9. Atley, Asher 10. Alama, Pauline

11. Alaya, Cristina 12. Aldom, Terence !

13, Aller, Judith A, Delaware 14, Allen, Tem !
Township :

15, Allessio, Renee 16. Altman, Tracye

17. Alverado, Yeseni 18. Amendolic, Debra

1 ' 20. Ammiano, Lisa

9. Ammiano, Michazg!

21, Amon, James C., D&R Canpal 22. Andersen, Thomas S., Du Pont

Cormmission
23, Anderson, Alma 24, Anderson, Dennis
25, Anderson, Jamie 26. Andrews, Robert
27. Andrews, Margaret 28. Antuso, Timothy, Colts Neck

Planning Board . o
30. Arerhe, Jay ‘
2. Armstrong, Virginia M.
3A. Arochas, Nora
5. Assante, Jamie M.
7. Auentyuon, Anne
,9. Autran, Roland
. B Illegible, R.
43, Baier, Michasi, Dept of
Community Affairs
45. Baker, Alfred (Mrs.)
46A. Baker, David N., Village of
Ridgewood
48. Baioun, George, Conocophillips
Company Bavway Refinery
30. Bauidwix, Edward J. :

29. Angarone, Nicbolas

31. Argeatina, Debra 37.
3. Amold, Mary

4. Ashion, N.L.

36, Astara, M.

3&. Auentyuon, J.

40. B ilegible, Dave
42. B Illegible, Sandra

3
3

44 Bain, Elizabett

46. Baker, David G., Borough of
Lincoln Park

47. Baker, Marnie

49, Baidwin, Donnamane

N
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minimum tather ‘than four to six feet width. To provide a choice will
invariably result in the narrower width. (833)

RESPONSE TO COMMENTS 912 THROUGH 917: The safety criteria of
N.JA.C. 7:8-6.2(c)2 zre based upon the report entitled “Recommendations
for Public Safety Regulations,” dated August 1994 from the Stormwater
Detention Facility Adwvisory Council, and are consistent. with the safety
provisions in the RSIS at N.JLA.C. 5:21-7.5(f)6. The Department believes that
it should discuss any substantial changes to these criteria with the Site
improvement Advisory Board before proposing such changes for public
comment.

918, COMMENT: N.J.A.C. 7:8-6.1(c)2 is too restrictive. If the intent is to
provide wet ponds with a wetlands function, a long gradually sloping shelf for
the establishment of emergents 1s required. This sheif needs to be established
from just above the water level at anywhere from a 1:10 to 1:20 slope to a
depth of two to 2.5 feet. Establishment of a wetland shelf of emergents around
the ponds edge also provides habitat for predators of mosquito larva and
hinders the use of the pond by geese, a problem in New Jersey. The county
would prefer the establishment of 2 performance standard dependent on the
particular function of the pond. (1099)

RESPONSE: The intent of N.JA.C. 7:8-6.1(c) is not to provxde a wetlands
function in a wet pond, but to address safety concerns.

919, COMMENT: The slope reguircment in basins at NJ.A.C. 7:8-6.1(c)3
should be clarified. Does this section prohibit the use of properly designed
and protected retaining walls in detention/retention basins? Walls should be
allowed since they can provide attractive accents to basins as well as reducing
the area of disturbance necessury for the construction of stormwater facilities.
(396, 731, 1070, 1118)

RESPONSE: The slope requirement at N.J.A.C. 7:8-6.2(c)3 is for earthen
dums, embankments, or berms, and does not pronibit the use of a non-earthen
retaining wall as part of the stormwater basin.

920. COMMENT: The regulations should prohibit the construction of.

concrete low flow channels that tend to flush out the initial heavily polluted
stormwater. Instead, the regulations should encourage the use of pervious low
flow channels, such as paver blocks or gabion mattress low flow channels,
which wiil allow for the pianting of natural faltering vegetation instead of
smooth concrete low flow channels. (21)

RESPONSE: The use of concrete low flow channels is not prohibited under
the rules. The use of a concrete low flow channel is typically used in an
extended dry detention basin, which must be utilized in a treatrnent train with
other devices in order to meet the 80 percent TSS removal criteria. An
extended detention basin typically removes pollutants due to settling by
detaining flow over a period of time, which is controlled by the outlet
structure. Other BMPs, such as a wet pond or a constructed wetlands, do not
have concrete low flow channels. The use of vegetation or other types of low
flow devices at the bottom of z stormwater BMP depends on the type of BMP
proposed.

921. COMMENT: The commenter allows underground perforated pipe
systems in a stone trench, wrapped with filter fabric. These systems have
worked Ior many years in sandy soil areas. Are these systems permnissible in
your reguiations? (873)

RESPONSE: Underground perforated pipes can be utilized to address the
performence standards. Additionaily, there is specific guidance in the BMP
Manual for pretreatment of underground infilration basins, including
perforated pipes.

922, COMMENT: The Department should require the county to use
perforated pipe, loose joints, and in general iess concrete in new construction
of roadside ditches. Warer that gets into unperforated pipe with tight joints
has ne chence of recharging wnte the ground. The rules should consider
further measures to assist with recharge. (3, 481)

RESPONSE: The usz of perforated pipes 1s not specifically required
through these regulations, but may be ont of the ways in which the design
and performance standards for stomawater runoff quantity, stormwater runoff
quality, and groundwater recharge can be addressed, depending oo site-
specific condinons. NJ.A.C. 7:8-5.4(a)2i provides groundwater recharge
performance  standards for new major development, which reguires
groundwater recharge oo a site to be maintained. The rules provide the
flexibiliy to utilize many different measures to address groundwater recharge,
such as nonstructural stormwater management strategies required at N.J.A.C.
7:8-3.2(a) and 3.3(a), surface infiltration basins, and subsuria"e infiltration
fu\CuA“"'S J

923, COMMENT: Can vou improve upon an existing detention basin
which, because of improper mzinienance, may now be classified as wetlands?
Is this 4 goal that will be permitted by the proposed stormwater management
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regulations, and how does this correlate to land use and regulations? (808,
842)

RESPONSE: The requirements regarding existing detention basing that
bave become wetlands are outside the scope of these rules. New stormwater
management structures, such as basins or censtructed wetlands, are requireq
to be maintained regularly, including the keeping of maintenance logs.

924, COMMENT: The ananmcm should prevent poliution from forexgn
chemicals such as fluoride, which increases osteoporosis and fractures ip the

elderly (as well as hypothyroidism in all ages) (605)

RESPONSE: The discharge of chemicals such a fluoride is regulated by
another program and is outside of the scope of this rule.

925, COMMENT: Fertilizers, herbicides, pesticides ﬁhould be banned for

sale in New Jersey. {928)

RESPONSE: The banning of the sale of fertilizers, herbicides, and
pesticides are outside’the scope of this rule,

926. COMMENT: The county’s pmcnc=' of acquiring wider nghts- Of—way
(ROWs) as a condition for allowing land sales or transfers, and requiring
landowners to grade their ROW to the county’s specifications, exacerbates
condition that the Department does httle to correct: rupoff and erosion from
road ROWs, including severely eroded roadsides and accumulations of
sediment in the roads, This problem would not be corrected under the new
reguiations, which allow the county to disturb up to uang acre of 86l withou u
permit. The Department should reduce the allowable soil disturbance without
permit in county road depariment building projects to 3,000 square feet,
which is the soil conservation district’s threshold. (481)

RESPONSE: The one-acre threshold is consistent with the NIPDES
stormwater permit requirements adopted elsewhere in this issue of the New
Jersey Register. The Soil Erosion and Sediment Control Act, N.J.S.A. 4:24-39
et seq., aiready provides a basis for comprehensive and coordinated Statewide
control of sediment in stormwater during construction, including projects that
are not subject to this chapter. :

927. COMMENT: When will the Category One designation take effect on
the Papakating River? Other commenters indicated that the Millstone River,
Stony Brook, and Lake Camegie are not currently designated nor proposed as
Category One; however, the Millstone River and Stony Brook are publicly
nominated for Category One designation. Please clarify that these areas
contiuue to be designated as FW2. (414, 808, 842)

RESPONSE: The designation of specific waters within the State as
Category One occurs through the adoption of Surfuce Water Quality
Standards (N.JA.C. 7:9B) and its associated processes, and are not
designated through the stormwater rules.

928. COMMENT: Putting buffers around waterways and using MS4s
around the State will not completely address the need to protect waterways
and recharge aquifers. Clean-up of hazardous wastes is a must and “beneficial
studge” that is non-compliant must stop being land applied. Handing over the

* responsibility to municipalities or developers for protecting water quality is

not the answer. (1200)
RESPONSE: The Department agrees with the commenter that the
remediation of contaminated sites and proper handiing of sludge are also

critical components to protecting and restoring water quahity, dowever, the |

beneficial use of sludge and site remediation practices are governed by other

rules and are not inciuded in this proposal. The Department is not handing the *

responsibility to maintain water gquality to developers and municipaliues as
suggested by the commenter, but is prescribing new design and performance
standards at the State and the local level 10 enhance water resource protection.
The requirement to develop a municipal stormwater management plan and
adopt a stormwater contro! ordinance under the NIPDES Phase I Municipal
Stormwater Permitting Program 1s intended to promote consistency In
stormwater management requirements across all levels of government.

Summary of Agency-Initiated Changes:

The Department has made the following agency-initiated modifications to
the ruies upor adoption:

1. At NJA.C, 7:8-1.2, the definition of the term ‘“stormwater” was
amended to add the words “, or conveyed by snow removal equipment” to be
consistent with a change made in the definition of the same term in the
NJIPDES Stormwater Regulation Program rules adopied elsewhere in this
issue of the New Jersey Register.

2. At NJA.C. 7:8-1.3, the words “Nonpoint Source Program” were
replaced with the words “Division of " in the address to update the contact
information for the ruies

At N.J.A.C. 7:8-5.5(¢), Table 2, the words “Forested Buffer” and its
'ISS Percent R:moxal Rate of 70" is being removed. The percent TSS
removal rate for the vegetated filter strip of “30 * is revised to “60-80,” to
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combine the forested buffer and the vegetated filter strip. The forested buffer
is a vegetated filter comprised of forested area, and the combination into one

- best management practice clarifies this BMP. )
4. 1In the last sentence of N.JLA.C. 7:8-5.6(2)2, the phrase “good condition”

was changed to “good hydrologic condition” to provide consistency In
terminology.

5. At NJA.C. 7:8-59(2)11v, “Forested buffers” is being removed for
consistency with the removal of the Forested Buffer BMP in Table 2 at
N.JA.C. 7:8-5.5(c). Subparagraphs (2)1v through xi are recodified as (a)liv
through x.

Federal Standards Statement

Executive Order No. 27(1994) and N.J.S.A. 52:14B-1 et seq. (as amended
by P.L. 1995, c.65) require State agencies which adopt, readopt, or amend
State regulations that exceed any Federal standards or requirements to include
in the rulemaking document a Federal standards analysis. There are no
current, analogous Federal requircments for stormwater management
planning; however, there are several Federal programs concerning stormwater
runoff and nonpoint source pollution control. These are discussed below.

Clean Water Act

The Federal Clean Water Act {33 U.S.C. §§125] et seq.) requires permits
under Section 402 of that Act (33 U.S.C. §1342) for certain stormwater
discharges. The Department’s requirements to obiain such permits are set
forth in the New Jersey Pollutant Discharge Elimination System Rules,
N.J.A.C. 7:14A, rather than in these Stormwater Management rules being
adopted.

Section 319 of the Clean Water Act (33 U.S.C. §1329) authorizes a Federal
grant-in-aid program to encourage states 1o cORtrol nonpoint spurces. The
Department developed 2 management program for nonpoint source control
under which the Department issues grants to local, regional, State, and
interstate agencies as well as to nonprofit organizations to, for example,
develop or monitor best management practices to control stormwater.

Coustal Zone Management Act

Under Section 6217(g) of the Coastal Zone Mapagement Act
Reauthorization and Amendments of 1990 (CZARA), P.L. 101-508, the U.S.
Environmental Protectior Agency (EPA) has published “Guidance Specifying
Management Measures For Sources of Nonpoint Pollution In Coastal Waters”
(CZARA 6217(g) Guidence). States may opt to participate or not participate
in overall coastal zone management program, with no penalty for non-
participation other than the loss of Federal grants for this program. No
mandatory Federal standards or requirements for nonpoint sources poliution
control are imposed. The CZARA 6217(g) -Guidance includes management
measures for stormwater runoff and nonpoint source pollution control from
land development as well as many other source types. The Department has
developed a coastel zone manzgement program, including a component
addressing coastal nonpoint pollution contral, The Stormwater Management
rules at N.J.A.C. 7:8 are one means by which the Depanment implements its
nonpoint pollution control program.

The Department has determined that the adopted rules do ot contain any’

standards or requirements that exceed the standards or requirements imposed
by Federal law. Accordingly, Executive Order No. 27(1994) and N.J.S.A.
52:14B-1 et seq. (P.L. 1993, ¢.65) do not require any further analysis.

Full text of the adopled new rules and amendments follows (additions
to proposal indicated in boldface with asterisks *thus*; deletions from
proposal indicated in brackets with asterisks *{thus]*}:

CHAPTER 7A
FRESHWATER WETLANDS PROTECTION ACT RULES

7:74-4.3  Conditions that apply to all general permit authorizations

(2) (No change.)

{b) The following conditions apply to all activities conducted under
the authority of & general permit:

1.-9. (No chenge.)

10. Tf activities under the general permit meet the definition of “major
development” at N.J.A.C. 7:8-1.2, the Stormwater Management Rules at
N.JA.C. 7:8 apply. ’

i1.-16. {No change.)

{e)-(£) (No chuange.)
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7:7A-5.11 General permit 11—Outfalls and intake structures

(a)-(e} (No change.)

(f) Stormwater discharged from an outfall authonzed under general
permit 11 shall be managed in accordance with the Stormwater
Management Rules at N.J.A.C. 7:8.

(#)-(G) (No change.)

CHAPTER 7E
COASTAL ZONE MANAGEMENT

SUBCHAPTER 8 RESOURCE RULES

7.7E-8.7 Stormwater management

If a project or activity meets the defimition of “major development” at
N.JA.C. 7:8-1.2, then the project or activity shall comply with the
Stormwater Management rules at N.JLA.C. 7:8.

CHAPTER 8
STORMWATER MANAGEMENT

SUBCHAPTER 1. GENERAL PROVISIONS

7:8-1.1 Scope and purpose

(2) This chapter estabiishes general requrements for stormwater

management plans and stormwater control ordinances, as weli as content

equircments and procedures for tue adoption and implementation of
regional stormwater management plans and municipal stormwater
management plans under the Municipal Land Use Law, N.J.S.A. 40:55D-
1 et seq.; the Water Quality Planning Act, N.J.S.A. 58:11A-1 et seq.: the
Water Pollution Control Act, N.J.S.A. 58:10A-1 et seq.; and the Flood
Hazard Area Control Act, N.J.S.A. 58:16A-30 et seq.; and implementing
ruies.

(b) This chapter establishes design and performance standards for
stormwater management measures required by rules pursuant to the Flood
Hazard Area Control Act, N.J.S.A. 58:16A-50 et seq.; the Coastal Area
Facility Review Act, N.J.S.A. 13:19-1 et seq.; the Wetlands Act of 1970,
N.J.S.A. 13:9A-1 et seq.; the Waterfront Development Law, N.J.S.A.
12:5-3; the Freshwater Wetlands Protection Act, N.J.S.A. 13:9B-] et
seq.; and the Dam Safety Act, N.J.S.A. 58:4-1 et seq.

(c) This chapter establishes safety standards for stormwater
management besins pursuant to N.J.S.A. 40:55D-95.1.

{Agency Note: NJA.C. 7:8-12 below includes the definition of
“major development” as reproposed at 35 N.JR. 4220(a) and adopted
elsewhere in this 1ssue of the New Jersey Register.) ’

7:8-1.2  Definitions

The following words and terms, when used m this chapter, shall have
the following meanings unless the context clearly indicates otherwise.

*[“Agricultural development” means land uses normally associated
with the production of food, fiber and livestock for sale. Such uses do not
include the development of land for the processing or sale of food and the
manufacture of agriculturally related products.]*

“CAFRA Planning Map” means the geographic depiction of the
boundaries for Coastal Planning Areas, CAFRA Centers, CAFRA Cores
and CAFRA Nodes pursuant to N.J.A.C. 7:7E-5B.3.

“CAFRA Centers, Cores or Nodes” means those areas within
boundaries uccepted by the Department pursuant to N...A.C. 7.8E-3B.

“Compaction” means the increase in soil bulk density.

“Core” means a pedestrian-oriented arca of commercial and civic uses
serving the swrounding municipality, generally including housing and
access 1o public transportation.

“County review agency” means an agency designated by the County
Board of Chosen Fregholders to review mmunicipal stormwater
management plans and implementing ordinance(s). The county review
agency mayv either be: .

1. A county planning agepcy: or

2. A counly water resources association created under N.JS.A.
5%:16A-35.5, if the ordinance or resoiution delegates authority to
approve, conditionally approve, or disapprove municipal stormwater
management plans and implementing ordinances.

“Department” means the Departinent of Environmenta) Protection,
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“Designated Center” means a State Development and Redevelopment
Plan Center as designated by the State Planning Commission such as
urban, regional, town, village, or hamlet.

“Design engineer” means a person professionally qualified and duly
licensed in New Jersey to perform engineering services that may include,
but not necessarily be limited to, development of project requirements,
creation and development of project design and preparation of drawings
and specifications.

“Development” means the division of a parcel of land into two or more
parcels, the construction, reconstruction, conversion, structural alteration,
relocation or enlargement of any building or structure, any mining
excavation or landfill, and any use or change in the use of any building or
other structure, or land or extension of use of land, for which permission
1s required under the Municipal Land Use Law, N.J.S.A. 40:55D-1 et seq.

*In the case of development on agricultural land, development
means: any activity that requires a State permit; any activity
reviewed by the County Agricuitural Boards (CAB) and the State
Agricultural Development Committee (SADC), and rmunicipal
review of any activity not exempted by the Right to Farm Act,
N.J.S.A. 4:1C-1 et seq.*

“Drainage arez” means 2 geographic arec within which *[water]*
*stormwater runoff*, sediments, *[and]* *or* dissolved materials drain
to a particular receiving waterbody or to a particular point along a
receiving waterbody.

“Environmentally constrained arca” means the following areas where
the physical alteration of the land is in some way restricted, either
through regulation, easement, deed restriction or ownership such as:
wetlands, floodplains, threatened and endangered species sites or
designated habitats, and parks and preserves. *Habitats of endangered
or threatened species are identified using the Department’s
Landscape Project as approved by the Department’s Endangered
and Nongame Species Program.™

“Fnvironmentally critical area” means an area or feature which is of
significant environmental value, including, but not limited to: stream
corridors; natural heritage priority sites; habitats of endangered or
threatened species; large areas of contiguous open space or upland forest;
steep slopes; and well head protection and groundwater recharge areas.
*Habitats of endangered or threatened species are identified using
the Department’s Landscape Projeet as  approved by the
Department’s Endangered and Nongame Species Program.*

“Empowerment Neighborhoods” means neighborhoods designated by
the Urban Coordinating Council “In consultation and conjunction with”
the New Jersev Redevelopment Authority pursuant 1o N.J.S.A. 55:19-69.

“Erosion” means the detachment and movement of soil or rock
fragments by water, wind, icc or gravity.

“Onpervious surface” means a surface that has been covered with a
layer of material so that it is highly resistant to nfiltration by water.

“Infiltration” is the process by which water *{that]* seeps into the soil’
from precipitation.

“Lead planning agency” means one or more public entitics having
stormwater management planning authority designated by the regional
stormwaler management planning committee pursuant o N.JA.C. 7:8-
3.2*%, that serves® as the primary representative of the committee.

“Major development” means any “development” that provides for
ultimately disturbing one or more acres of land or increasing impervious
surface by one-quarter acre or more. Disturbance for the purpose of this
ruie is the placement of impervious surface or exposure and/or movement
of soil or bedrock or clearing, cuting, or removing of vegetation, Projects
andertaken by any government agency which otherwise meet the
definition of “major devejopment” but which do pot require approval
under the Municipal Land Use Law, N.J.S.A. 40:55D-1 et seq., are aiso
considered “mujor development.”

“Municipality” means any city, borough, town, township, or village.

“Node” meuns an area designated by the State Planning Commission
concentrating facilities and activities which arc not organized in a
compact form. .

“Nutrient” means a chemical element or compound, such as nitrogen or
phosphorus, which is essential to and promotes the development of
Organisms.
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“Person” means any individual, corporation, company, partnership,
firm, association, political subdivision of this State and any state,
interstate or Federal agency.

“Pollutant” means any dredged spoil, solid waste, incinerator residue,
filter backwash, sewage, garbage, refuse, oil, grease, sewage sludge,
munitions, chemical wastes, biological materials, medical wastes,
radioactive substance (except those regulated under the Atomic Energy
Act of 1954, as amended (42 U.S.C. §§2011 et seq.)), thermal waste,
wrecked or discarded equipment, rock, sand, cellar dirt, industrial,
municipal, agricultural, and construction waste or runoff or other residue
discharged directly or indirectly to the land, groundwaters or surface
waters of the Stute, or to a domestic treatment works. “Pollutant”
includes both hazardous and nonhazardous pollutants.

“Recharge” means the amount of water from precipitation that
infiltrates into the ground and is not evapotranspired.

“Sediment” means solid material, mieral or organic, that is In
suspensior, is being transported, or has been moved from its site of origin
by air, water or gravity as a product of erosion. '

“Site” means the lot or lots upon which a major development is to
occur or has occurred.

“Soil” means all unconsolidated mineral and organic material of any
origin.

“State Development and Redevelopment Plan Metropolitan Planning
Area (PA1)” means an area delineated on the State Plan Policy Map and
adopted by the State Planning Commission that is intended to be the
focus for much of the State’s future redevelopment and revitalization
cfforts.

“State Plan Policy Map” is defined as the geographic application of the
State Development and Redevelopment Plan’s goals and Statewide
policies, and the official map of these goals and policies.

“Stormwater” means water resulting from precipitation (including rain
and snow) that runs off the land’s surface, is transmitted to the
subsurface, or is captured by separate storm sewers or other sewage or
drainage facilities*, or conveyed by snow removal equipment™.

“Stormwater runoff” means water flow on the surface of the ground or

in storm sewers, resulting from precipitation.

“Stormwater management basin” means an excavation or embankment
and related areas designed to retain stormwater runoff. A stormwater
management basin may either be normally dry (that is, a detention basin
or infiltration basin), retain water in a permanent pool (a retention basin),
or be planted mainly with wetland vegetation (most constructed
stormwater wetlands).

“Stormwater management measure” means any structural or
nonstructural strategy, practice, technology, process, program, or other
method intended to control or reduce stormwater runoff and associated
pollutants, or to induce or control the infiltration or groundwater recharge
of stormwater or to eliminate illicit or illegal nonstormwater discharges
into stormwater conveyances. '

“Stonmnwater management planning agency” means a public \.body
authorized by legislation to prepare stormwaler management plans.

“Stormwater management planning arsa” means the geographic area
for which a stormwater management planning agency 1s authorized to
prepare stormwater management plans, or a specific portion of that area
identified in a stormwater management plan prepared by that agency.

“Tidal Flood Hazard Area” means a flood hazard area, which may be
influenced by stormwater runoff from inland areas, but which is primarily
caused by tae Atlantic Ocean.

“Urban Coordipating Council Empowerment Neighborhood™ means a
neignborhood given pricrity access to State resources through the New
Jersey Redevelopment Authonty.

“Urban Enterprise Zones” means a zone designated by the New Jersey
Urban Enterprise Zone Authority pursuant to the New Jersey Urban
Enterprise Zones Act, N.J.S.A. 32:27H-60 et seq.

“Urban Redevelopment Area” is defined as previously developed
portions of areas:

1. Delineated on the State Plan Policy Map (SPPM) as the
Metropolitar Planning Area (PAT). Designated Centers, Cores or Nodes;

2. Designated as CAFRA Centers, Cores or Nodes;

3. Designated as Urban Enterprise Zones; and
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4. Designated as Urban Coordinating Council Empowerment
Neighborhoods. :

“Waters of the State” means the ocean and its estuaries, zll springs,
streams, wetlands, and bodies of surface or groundwater, whether natural
or artificial, within the boundaries of the State of New Jersey or subject
to its jurisdiction.

“Wetlands” or “wetland” means an area that is inundated or saturated
by surface water or groundwater at a frequeacy and duration sufficient to
support, and that under normal circumstances does support, a prevalence
of vegetation typtcally adapted for life in saturated soil conditious,
commonly known as hydrophytic vegetation.

7:8-1.3  Program information

Questions or submissions regarding this chapter should be directed to
the *[Nonpoint Source Program,]* *Division of* Watershed
Munagement, New Jersey Department of Environmental Protection, PO
Box 418, Trenton, New Jersey 08625.

7:8-1.4  Severability
If the provisions of any section, subsection, paragraph, or clause of this
chapter shall be judged invalid by & court of competent jurisdiction, such

order or judgment shall not affect or invalidate the femainder of any

section, subsection, paragraph, ot clause of this chapter.

7:8-1.5 Relationship to other regulatory programs

{a) Nothing in this chapter shall be construed as preventing the
Department or other agencies or entities from imposing additional or
more stringent stormwater mapagement Iequirements Recessary 1o
implement the purposes of anv enabling legislation including those
measures necessary to achieve the Surface Water Quality Standards at
N.J.A.C. 7:9B.

(b) If a stormwater management measure is used as a soil erosion or
sediment control measure, the Soil Erosion and Sediment Control Act,
N.J.S.A. 4:24-39 et seq., shall also apply. )

{¢) These stormwater requirements are the Department’s standards
referenced by the stonnwater management provisions of the Residential
Site Improvement Standards at N.J.A.C. 5:21-7.

(Agency Note: The following section, N.J.A.C. 7:8-1.6, Applicability
to major development, reflects the ddODIlOH of Ims >ectlon proposed at

35 N.J.R. 4220(a), published elsewhere in this issue of the New Jersey -

Register.)

7:8-1.6 Applicability to major developmem

(a) Except as provided in (b) below, all major devel opmcn; shall
comply with the requirements of this chapter.

(b) The following major development shall be subject to the
stormwater management requirements in effect on February 1, 2004,
cepies of which are ﬂ"dllublc from the Depanmﬂm at the address

specified in N.J.A.C. 7:8-1.3

1. Major development whn,h does not require-any of the Department
permits listed in (¢) below and which has received one of the following
approvals pursuant 1o the Municipal Land Use Law {N.J.S.A. 40:35D-1
2t seq.) prior to February 2, 2004:

i. Preliminary or {inal site plan approval;

ii. Final municipal building or construction permit;

iii. Minor subdivision approval where no subsequent site plan
aop'ovul is required;

iv. Final subdivision approval where no subsequent site plan approval
is ""Uuln.u or

v. Preliminary subdivision approval where no subsequent site plan
approval is required;

3. Major development which has received one of the approvals
pursuant to the Municipal Land Use Law, N.J.S.A. 40:35D-1 et seq., in
{(b)! above prior to February 2, 2004 and has secured at least one of the
apnhcablc permits listed in (¢} below from the Department by February
2, 2004, and provided that the permit included a stormwater management
review \,omponmn and i

3. Major development undertaken by any government agency, which
does not require approval under the Municipal Land Use Law, N.J.S.A.
40:55D-1 et seq.; provided that the project has secured at least one of the

applicable Department permits listed in (c) below prior to February 2,
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2004, and provided that the permit included a stormwater management
review component.

(c) For the purposes of this section, the term “permit” shall include
transition area waivers under the Freshwater Wetlands Protection Act. In
order to qualify under (b)2 or 3 above, the major development must have
obtained at least ocne Department permit graoted under the following
statutes and, provided that the permit included a stormwater management
review component, prior to February 2, 2004:

1. Flood Hazard Area Control Act, N.J.S.A. 58:16A-50 et seq.;

2. Freshwater Wetlands Protection Act, N.J.S.A. 13:9B-1 et seq;

3. Coastal Area Facility Review Act, N.J.S. A, 13:19-1 et seq.; or

4. Waterfront and Harbor Facilities Act, N.J.S.A. 12:5-3;

(d) An exemption provided by (b) above shall expire with the
expiration, termination or other loss of duration or effect of either of the
qualifving local approval or Department permit, whichever comes first.
The expiration of local approvals under (b)1 above shall be governed by
local ordinance. In the event there are multiple qualifying Department
permits under (¢) above, the expiration date is governed by that pernut
which expires last provided that the permit is still in effect. Once the
excmption expircs, the major development shall be subject to all
requirements of this chapter upon reapplication for that permit and all
subsequent permuts or local approval(s) under the Municipal Land Use
Law.

(¢) An exemption under (b) above is limited to the lund area and the
scope of the project addressed by the qualifying approval(s) and
permit(s). Exemptions under this section shall be deemed void if
revisions are made to the qualifying approval or permit in (b) above,
including approvals under the Municipal Land Use Law, unless upon
application, the Department determines that each revision would have a
de minimis impact on water resources. In making this determination, the
Department shall consider the extent of any impacts on water resources
resulting from the revision, including, but not limited to:

1. Increases in stonmwater generated;

2. Increases in impervious surface;

.~ Increases in stormwater poliutant loading;

Changes in land use;

New encroachments in special water resource protecnon areas; and
Changes in vegetative cover.

(‘) In case of conflict with the Coastal Permmt Program rules at
1.A.C. 7:7-4.4(a)4, the requirements of this chapter shall supersede.

LNV
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GENERAL REQUIREMENTS FOR
STORMWATER MANAGEMENT PLANNING

SUBCHAPTER 2.

7:8-2.1 Scope

This subchapter provides general principies applicable to all
stormwater management plans uand stormwater control ordinances,
including the goals of stormwaler management planning, the process for |
identification of stormwater management planning agencies, and .
stormwater management plan requirements.

7:8-2.2  Goals of stormwater management planning

(a) All stormwater management plans and stormwater control
ordinances shall be designed to:

1. Reduce flood damage, including damage to life and property;

2. Minimize, to the extent practical, any increase in stormwater runoff
from any new development;

3. Reduce soil erosion from any development or construction project;

4. Assure the adequacy of existing and proposed culverts and bridges,
and other in-stream structurss;

3. Maintain groundwaier recharge;

6. Prevent, to the greatest exient feasible, an increase in nonpoint
pollution;

7. Maintain the integrity of stream channels for their biological
functions, as well as for drainage;

8. Minimize pollutants in stormwater runoff from new and existing
development in order to restore, enhance and maintain the chemical,
physical, and biological integrity of the waters of the State, to protect
public health, to safeguard fish and aguatic life and scenic and ecological
values, and to enhance the domestic, municipal, recreational, industnal
and other uses of water; and
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9. Protect public safety through the proper design and operation of
stormwater managerment basins.,

7:8-2.3 Stormwater management planning agencies

(a) The following e¢ntities may be stormwater management planning
agencies provided they are authorized under their enabling legislation to
prepare stormwater management plans:

1. A municipabty;

2. A county;

3. A county water TesOUrces agency or assoclation;

4. A designated planning agency under N.J.A.C. 7:15;

5. A Soil Conservation Disirict*, in coordination with the State Soil
Conservation Committee*;

6. The Delaware River Basin Commission;

7. The Pinelands Commission;

8. The Delaware and Raritan Canal Commission;

9. The New Jersey Meadowlands Commission;

10. The Department; or

1. Other regional, State or interstate agencies.

7:8-2.4 Stormwater management plan requirements

(a) A stormwater managewment plan shall include structural and
nonstructural stormwater manzgemen® stre*egine necessary to meet . the
stormwaler management goals of this chapter.

(b) A regional stormwater management plun shall comply with the
requirements of this subchupter and N.J.A.C. 7:8-3.

(¢) A municipal stormwater management plan shall comply with the
requirements of this subchapter and N.J A.C. 7:8-4.

(d) A stormwater management plan shall incorporate the safety
standards for stormwater management basins at N.J.A.C. 7:8-6.

(e} In developing u stonmwater management plan and identifying
appropriate  stormwater management measures thereunder, each
stormwater management planning agency shall consider the physical
characteristics and ecological resources of the stormwater management
planning area.

(f) A stormwater management plan and any stormwater management
ordinance shall be coordinated with any other stormwater management
plans related to the same river basin or drainage area.

7:8-2.5 Excmptions

A municipality or other entity conducting stormwater management
planning under this chapter may petition the Department at the address
provided at N.J.A.C. 7:8-1.3 for an exemption to the requirements of this
chapter by submifting docurnentation to demonsirate that, if granted, the
exemnption will not result in an increase in flood damage, water
poilution*, including threats to the biological integrity,* or constitute
a threat 10 the public safety.

SUBCHAPTER 3. REGIONAL STORMWATER MANAGEMENT
PLANNING
7:8-3.1  Scope

(a) This subchapter describes stormwater management planning and
inplementation at the regional level, including plan elements; planning
process; characterization; development of drainage area-specific
objectives and standards; selection of stormwater management measures;
strategy for implementing the measures and evaluating the effectiveness
of the regional stormwater management plan; plan review, adoption,
amencment or revision; and implememanion and periodic evaluation of
the plan.

(b} A regional stormwater management plan shall address stormwater-
elated water quality, groundwater recharge and/or water quantity
tmpacts of new end existing land uses in 2 regional stormwater
macagement plaoning area. A regional stormwater manageroent planning
area shall consist of one or more *continuous® drainage areas. For
example, a drainage area could be *[a]* *an area defined by* a
hydrologic unit code 14 (HUCI14) as defined by the United States
Geological Survey.
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Regional stormwater management planning committee and
lead planning agency

(a} A regional stormwater management planning committee (the
committee) shall be established for the purposes of creating a regiona]
stormwater management plan.

(b) A person or entity seeking to establish a regional stormwaer
managemeni committee shall solicit participation from municipalities,
interstate agencies, regional agencies, counties, designated plﬁrmmg
agencies under N.J.A.C. 7:15, Soil Conservation Districts, regiona]
environmental commissions, *Pinelands Commission,  mosquito
control and extermination commissions,* public water supply and
wastewater treatment utilities and agencies, lake associations, watershed
associations, the watershed management planning area public advisory
committee, environmental organizations, businesses, the Department and
other appropriate State and Federal agencies and, members of the genera]
public in the drainage area(s) to be addressed by the proposed plan. *The
solicitation for members of the general public to be part of the
regional stormwater manpagement planning comunittee can be
performed through notices in local paper.*

(c) The regional stormwater management planning committee shall
designate a lead planning agency, which shall be recognized as the
primary contact for the committee. The regional stormwater management

7:8-3.2

_planning committee, through the lead planning agency, shall:

1. Prepare the regional stormwater management plan;

2. Coordinate the regional stormwater management planning process
with any applicable watershed management area planning process;

3. Provide opportunities for public participation throughout the
regional stormwater management planning process; and

4. Perform other activitics appropriate to facilitate the regional
stormwater management planning process, including mediation, public
information, *[and]* providing technical assistance*,* anc *secking and
providing® grants or other financial assistance®, as available,* to
municipalities and/or local or regional agencies pursuant to N.J.S.A.

40:55D-99 or other applicable authority.

(d) A request for recognition as a regional stormwater management
planning commuttee shall be submitted to the Department at the address
listed in N.JLA.C. 7:8-1.3 by the lead planmng agency, and inciude the
following information;

1. A draft work plan and schedule for completing a regional
stormwatcr management plan,

A copy of the mailing list used to solicit participation, including the
entmcs identified in (b) above;

3. A copy of the letier of invitation to participate in the commintee;

4. A copy of each response to the letter of invitation; and

5. In cases where no response from a public entity to the letter of
invitation 1s received within 60 days, the group shall send a follow-up
request by certified mail, return receipt requested, and submit proof of
such follow-up.

(e) The Department shali respond in writing within 45 days of the
receipt of a complete request for recognition as a regional stormwater
management planning committee. The Department shall either approve
the application, request additional information or deny the request for
recogaition. Denials will include a justification for the decision.

The Department shall base approval or denial on the information
submitted in the draft work plan and schedule for pian completion,
completion of the requirements to-involve and notify impacted parties,
and whether there are other competing or overlapping requests for
recognition for the same regional stonnwater management planning area.

7:8-3.3 emonal stormwater management plan and elements

(a) A regional stormwater management plan shall incorporate, at a
rmmmum the follomng elerments:

. Identificaton of the lead planning agency and a description of the
slmcmrc and members of the committee;

2. A statement of authority to develop and implement a stormwater
management plan from *[eachl” public *[entity that is}* *entities, as
appropriate,* represented on the regional stormwater management
plarminﬂ committee;

A characterization and asscssment of the regional stormwater
mandgmlent planning area prepared in accordance with N.J.A.C, 7:8-3.4;
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4. A statement of drainage area-specific water quality, groundwater
recharge, and water quantity objectives csmbhshed under N.J.A.C. 7:8-
3 3,

5. The drainage area-specific stormwater-related water quality,
groundwater recharge and water quantity design and performance
standards established under NJ.A.C. 7:8-3.6; )

The stormwater management measures selected in accordance with
N.J.A.C 7:8-3.7 and a summary of the rationale for the selection of each
measure; .

A description of the strategy for implementing the selected
stormwater management measures for the regional stormwater
management planning area and for evaluating the effectiveness of the

regional stormwater management plan in accordance with NJ.A.C. 7:8-

3.8, mcluding a long-term monitonng program; and

8. To the extent elements of the plan do not represent the consensus of
the comumittee, the plan shall identify and provide a discussion of the
mezjority and minority positions.

(b) The regiona: stormwater management plan may also include:

1. Innovative stormwater measures and strategies such as nonpoint
source pollutant rrading, mitigation strategies, . or special protection
measures; and | )

2. A stream corridor protection plan to address prdtcction of areas
adjacent to waterbodies. For waterbodies subject o N.J.A.C. 7:8-5.5(h),
the plan shall provide, at a minimum, protecuons equivalent to those
provided at N.J.A.C. 7:8-53.5(h) and demonstrate that the functiopal value
and overall condition of the special water resource protection area will be
maintained or enhanced.

Characterization and assessment of the regional stormwater
management planning area

(a) The regional stormwater management plan shall include a
characterization and assessment that addresses the following components,
uniess the comnuttee determines that a component is not appropriate for
the regional stormwater management planning area and provides a
rationaie for not including the component:

1. Maps showing the following information. Maps developed on a
Geographical Information System shail meet the Digital Data standards
in N.J.A.C. 7:1D unless a tationale for a different format is provided.

1. The regional stormwalter management planning area boundary;

i1, Existing land uses;

iii. Projected land uses assuming full development under existing
zoning;

iv. Soil mapping units based on the detailed soi! maps in County Soil
Surveys published by the U.S. Depariment of Agricuiture or, in areas for
which County Soil Surveys are not available, on information obtained
from Soil Conservation Districts;

Topography based on the U.S. Geological Survey Topographic
Map, 7.5 minute quadrangle series, or other sources of information
depicting topography in simuilar or greater detail;

vi. Water bodies based on detailed map shctts in County Soil Surveys
published by the U.S. Departument of Agriculture; the U.S. Geological
Survey Topographic Map, 7.5 minute quadrangle series; or other sources
of information depicting water bodies in similar or greater detail;

vil. Coastal wetlands based on maps prepared by the Department
under the Wetlands Act of 1970, N.J.S.A. 13:9A-1 et seq., and freshwater
wetlapds based on maps prepared by the Department under the
Freshwater Wetlands Protection Act, N.J.S.A. 13:9B-1 et seq;

viil. Flood hazard areas bused on delineations made by the Department
under the Flood Hazard Arza Control Act, N.J.S.A. 58:16A-50 et seq.
For a water body for which the Department has not delineated the flood
hazard areas, a map of the {lood hazard area prepared in accordance with
N.J.AC 7:13 is acceptable;

1x. Groundwater recharge areas and well head protection areas based
on maps prepared by the Department *[under N.J.S.A. 38:11A-137%
ordinances cf an affected municipality;

x. Enviropmentally constrained areas and environmentally critical
areus;
ated under the New Jersey Wild and Scenic
RI\":I'S \.CL, NISA ] S et seq., or the Federal Wild and Scenic
Rivers Act, 16 ( S.C. §~J 278 et seq.;
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xii. For each waterbody in the regional stormwater management
planning area, identification of the waterbody or waterbody segment, the

‘drainage area, and the classification of the waterbody pursuant 1o

N.J.A.C. 7:9B-1.15;

xiii. Each waterbody designated as a water quality limited surface
water pursuant to N.J.A.C. 7:15-6;

xiv. Man-made stormwater conveyance, storage and discharge
svstems, including municipal separate storm sewer outfall pipes and the
drainage areas as appropriate for these outfall stuctures; and

xv. *[Potabie]* *Source water areas of potable public* surface
water *supply® intakes and public water supply reservoirs *available on
the Department’s webpage at www.ni.gov/dep/swap*;

A map showing junsdictional boundaries within the regional
stormwater management planning area of municipal, county, and other
agencies with responsibility for implementing stormwater management;

3. ldentification of the physical characteristics of the regional
stormwater management planning area pertinent 1o stormwater
management, such as slopes, swales and impoundment areas as necessary
for compleung the analysis in N.J.A.C. 7:8-3.4(a)4;

4. A water quality, groundwater recharge and water quantity

“hydrologic and hydraulic model or analysis of the regional stormwater

management planning area which addresses existing land uses and
projected land uses assuming full development under existing zoning and
taking nto account permanently preserved lands;

An identification and evaluation of exisung municipal, county,
State, Federal, and other stormwater-related groundwater recharge, water
quality and water quantity reguiations and programs shall be conducted,
including, where applicable, programs to develop total maximum daily
loads (TMDLs) in accordance with N.J.A.C. 7:15-7; and

6. A summary of information that has been identified as useful for
purposes of stormwater management planning but that is not available for
technical, financial, or other reasons.

(b) The Department encourages the use of existing information to the
extent that it is available to minimize the cost of data acquisition, such as
information available on the Department’s Geographical Information
System website {www.state.nj.us/dep/gis) or as developed through a
watershed planning process.

(c¢) The characterization and assessment shall include information on
locations and activities outside the regional stormwater management
planning area that drain into the planning area (for example, stormwater
originating in an adjacent drainape areca that is transferred to the
stormwater management planning area).

(d) Using the modeiing or other information obtained under (a)
through (¢} above, the stormwater-related water quality impacts of
existing land uses and projected land uses assuming full development
under existing zoning shall be identified and ranked in accordance with
the following process:

1. Inventory existng and potentizl stormwater-related pollutant
sources and stormwater-related pollumntb in the regional stormwater
mdrazemcm plancing area.

Stormwater-related pollutant sources include, for example, urban
and suburban development, roads, storm sewers, agriculture, mining, and
waterfront development.

il. Stormwater-related pollutants include, for example, nutrients,
pathogens, hydrocarbons, metals, pesucides, sediments, and suspended
sol"ds'

. For surface water bodies and/or segments thereof and aquifers
and or portions thereof in the regional stormwater management planning
arez, identify and describe the existing or designated uses that are or may
b; adverseiy affected by stormwater-reiated pollutants, and to the exient

feasible, identify the source(s) of the poliutant. The use of the report and
hst prepared by the Depanm:m to comply with Federal Clean Water Act,
Section 303(d) and 305(b) (33 U.S.C. §§i313(d) and 1315(b)) and
underlying data, including biological assessmenis, is excouraged; and

3. Identify and rank the most significant exising and potential
stormwater-related pollutants and, for each poliwtant, identify and rank
the sources. :

(¢) Using the modeling or other information obtained under (a)
through {c) above for stormwater-related waler quantity impacts and
stormwater-related  groundwater recharge 1mpacts of existing and
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projected land uses assurning full development under existing zoning, the
most significant existing and potential stormwater-related water quantity
problems, including flooding, erosion, mosquitoes, base-flow reduction,
groundwater depletion, and associated ecosystem impacts, shall be
idenufied and described. The probiems shall be ranked based on
consideration of threat to public health, safety, and welfare as evidenced
by history of or potential for flood damage; risk of loss of or damage to
water supplies; and risk of damage to the biological integrity of water
bodies.

7:8-3.5 Drainage area-specific water quality, groundwater recharge and
water quantity objectives

(2) The regional stormwater management plan shall identify drainage
area-specific water quality, groundwater recharge and water quantity
objectives that are consistent with the goals of storimwater management
planning at NJ.A.C. 7:8-2.3, and address each of the stormwater-related
pollutant sources and pollutants ranked uoder N.J.A.C. 7:8-3.4(d) and the
water quantity and groundwater recharge problems ranked under
NJ.A.C 7:8-3.4(e). The objectives shall address the elimination,
reduction, or minlmization of stormwater-related impacts associated with
new and existing land uses. The objectives developed for the regional
stormwater management plan may take into consideration environmental,
social, and economic factors.

(b) Notwithstanding (a) above, the drainage area-specific objectives
for major development shall provide, at a'minimum, the protection that
would be achieved through the application of N.J.A.C. 7:8-5, Design and
Performance Standards for Stormwater Management Measures.

(¢) If a TMDL bas been eswblished pursuant to N.J.A.C. 7:15 for a
waterbody or waterbody segment in the regional stormwater management
planning area, drainage area-specific objectives shall incorporate the
loading reductions established in the TMDL for stormwater sources of
pollution. In addition, if a waterbody or waterbody segment in the
reglonal stormwater management planning area is on the Department’s
list prepared to comply with Federa] Clean Water Act, Section 303(d) (33
U.S.C. §1313(d)) for one or more designated uses by stormwater runoff,
then drainage area objectives shall be included that address the pollutants
or poilution for which the waterbody is threatened or impaired.

7:8-3.6 Drainage area-specific design and performance standards

(a) The regional stormwater management plan shall identify drainage
area-specific design and performance standards in order to meet the
drainage area-specific water quality, groundwater recharge and water
guantity objectives identified under N.J.A.C. 7:8-3.5.

{b) Drainage area-specific design and performance standards may
include performance standards for control of stormwater quantity,
crosion, groundwater recharge and stormwater quality, as well as design
standards for parucular structural and nonstructural stormwater
management strategies.

(c) The design and performance standards for stormwater management
measures for major development described in N.J.A.C. 7:8-5 shall be
incorporated into the regional stormwater management plan. Alternative
dramnage area-specific design and performance standards may be
developed provided the alternative standard is at least as protective as
would be achieved under N.J.A.C. 7:8-5 when considered on a regional
stormmwvater management planning area basis,

{d) For structural stormwater management measures, drainage area-
specific design and performance standards shall conform 1o the general
standards at N.J.A.C. 7:8-5.7.

(e) Drainage area-specific design and performance standards do not
have to be uniform througbout 2 drainage area provided the drainage area,
when considered i its entirety, satisfies N.J.A.C. 7:8-5.

7:8-3.7 Selection of stormwater management measures

(a) The regional stormwater management plan shall identify
Stormwater management measures necessary to achieve the drainage
arca-specific water quality, groundwater recharge and water guantity
objectives developed in accordance with N.J.A.C. 7:8-3.5, and design and

erformance stendards developed in accordance with N.J.A.C. 7:8-3.6.

{b) Stormwater management measures in the following categories
shail be considered and selected, as appropriate:

1. Stormwater management measures for new land uses;

ADOPTIONS

2. Stonmwater management measures for existing land uses, including,
for example, retrofit measures for the modification of existing structural
stormwater management measures or other suuctures affecting
stormwater runoff; elimination of illicit or illegal discharges; prevention
or minimization of the exposure of pollutants to stormwater; and control
of floatables; )

3. Stormwater management measures that enhance, protect, and/or
preserve land or water areas possessing characteristics or features that
provide for flood control, maintenance or improvement of water quality,
or conservation of natural resources (for example, land use controls, local
-and regional open space plans and taxes, buffer zones, redirecting,
recharging or muninuzing stormwater discharges, pretreatment and/or
end-of-pipe treatment); and

4. Public education programs that address stormwater quantity and
quality.

(c) A written rationale shali be provided for each selected stormwater
mapagement measure, including an analysis of feasibility, benefits and
costs, estimated percent pollulant load reduction and anticipated
performance longevity; )

(d) Each selected stormwater management measure shall include, as
appropriate, a program for preventative and corrective maintenance,
inciudiug 4 long-term tmpiementation schedule and identification of the
entity responsible for implementation and maintenance.

7:8-3.8  Strategy for implementing and evaluating effectiveness of
stormwater management measures

(a) The regional stormwater management plan shall include a strategy
for implementing the stormwater management measures. The lead
plaoning agency or another entity designated by the committee shall be
responsible for coordination and tracking of the implementation of the
regional stormwater management plan, including the long-term
monitoring prograr.

(b) The implementation strategy shall:

1. Identify agencies and/or entities necessary to implement the
measures and conduct the long-tefm monitoring program;

2. Identify the respective measures and/or monitoring each agency
and/or entity will implement and the enabling mechanisms by which the
measures will be implemented, including, for example, new or amended
municipal ordinances or interagency agreements;

3. Establish a schedule for the implementation of the measures based
on prierity, including specific milestones for all mechanisms identified
under (b)2 above;

4. Provide an estimate of short term and long term implementation
cosis to be incurred; and

5. Identify existing and potential private, local, State, and Federal
funding sources to implement the regional stormwater management plan.

(c) The implementation strategy shali include a long-term monitoring
program that will provide information about land use, water quality,
water quantity, groundwater resources and ripanan and aquatic habitat
condition, as appropriate. Information for the monitoring program may
include data obtained through watershed management, local, county,

tate, interstate, and/or Federal monitoring programs, including volunteer
MONItOTing programs.

{d) The implementation strategy shall nclude a procedure for
evaluating and then updating as necessary, at least every five years, the
effectiveness of the implemented meusures in achieving the objectives
and design and performance standards established in the regional
stormwalter management plan.
7:8-3.9  Regional stormwater management plan review, adoption, and
amendment and/or revision

{a) Upon completion of a regional stormwater management plan, the
lead planning agency shall submit the plan to the Deparmment and, if
applicable, to the designated water quality management planning agency
as an amendment to the areawide waler quality management plan(s) in.
accordance with the Water Quality Management Planning Rules at
NJAC 7115,

(b) In reviewing a regional stormwater management plan submitled
under (a) above, the Department shall determine whether the plan
conforms 1o the requitements of this chapter. The Department will
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disapprove, return for additional information or proceed with a-proposed
amendment in accordance with N.J.A.C. 7:15-3.4(g).

(c) Modifications to an adopted regional stormwatsr management plan
shall be processed as an amendment or revision in accordance with

N.J.A.C. 7:15-3.4(0)5 or 3.5(b)5, as applicable.

7:8-3.10 Implementation of adopted regional stormwater management

plan

(a) Once the regional stormwater management plan has been adopted
pursuant to N.J.AC. 7:8-3.9, implementation responsibilities are as
follows:

1. The Department will use the adopted rtegional stormwater
management plan as the basis for reviewing the stormwater management
aspects of projects or activities regulated pursuant to Coastal Permit
NJA.C. 7.7, the Freshwater Wetland Protection Act
rules, N.JLA.C. 7.7A; the Coastal Zone Management rules, N.J.A.C.
7:7E; the Flood Hazard Area Control Act rules, N.JLA.C. 7:13; the New
Jersey Pollutant Discharge Elimination System rules, N.JA.C. 7:144;
and the Dam Safety Standards, N.J.A.C. 7:20. The requirements of this
chapter are considered to be the minimum stormwater standards.
Additional regquirements may be imposed as nccessary under the
respective programs.

2. Each municipality in the regional stormwater management planning
area shall incorporate the applicable provisions of the regional
stormwater management plan into a new or amended municipal
stormwater mapagement plan and ordinances.

. In accordance with the Residential Site Improvement Standards at
NJ A, C. 5:21-7, if a stormwater management plan for the region has
been approved b) the Department, stormwater management systems must
conform with that plan.

4. The Department shall not issue a permit for a project or activity that
conflicts with an Areawide Water Quality Management Plan pursuant to
N.J.AC 7:15-3.L

Program rules,

SUBCHAPTER 4. MUNICIPAL STORMWATER MANAGEMENT
PLANNING

7:8-4.1  Scope

This subchapter describes stormwater management planning and
implementation at the municipal level, including plan elements, county
review and technical assistance, the schedule for adoption of the plan and
ordinances, and variance or exemption from design and performance
standards for stormwater management measures.

7:8-4.2  Municipal stormwater management plan and elements

(a) A municipal stormwater management plan  shall address
stormwater-related  water quality, groundwater recharge and water
quantity impacts of major development, and may also address
stormwater-related water quality, water quantity and groundwater
recharge impacts of existing land uses. For purposcs of this subchapter,
major develgpment is limited 10 projects that ultimately disturb one or
more acres of land.

(b) A municipal stormwater
ordinance(s) shall conforrn with
management plan(s).

(c) A municipal stormwater. management plan shall, at a minimoum:

1. Describe how the municipal stormwater management plan will
achieve the goals of stormwater management pianning set forth at
NJAC 7:8-2.3;

2. Include maps showing water bodies based on Soii Surveys
published by the U.S. Depariment of Agriculture; the U.S. Geological
Survey Topographic Map, 7.5 minute quadrangle senes; or other sources
of Information depicting water bodies in similar or greater detail,

3. Mup groundwater recharge areas and well head protection arcas
hased on maps prepared by the Departrnent under N.J.S.A. 58:11A-13 or
a municipal ordinance;

4. Describe how the municipal management plan
incorporates design and performance standards in N.J.A.C. 7:8-5 or
alternative design and performance standards adopted as a part of a
regional stornwater management pian or water quality management plan;

management plan and stormwater control
applicable regional stormwater

storrmwater
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5. Describe how adequate long-term operation as well as preventative
and corrective maintenance (including replacement) of the selected
stormwater management measures will be ensured;

6. Describe how the plan will ensure compliance with Safety
Standards for Stormwater Management Basins at N.J.A.C. 7:8-6;

7. Describe how the municipal stormwater management plan is
coordinated with the appropriate Soil Conservation District and any other
stormwater management plans, including any adopted regional
stormwater management plan, prepared by any stonmwater management
planning agency related to the river basins or drainage areas to which the
plans and/or ordinances apply;

8. Evaluate the extent to which the municipality’s entire master plan
(inctuding the land use plan element), official map and development
regulations (including the zoning ordinance) implement the *{principals]*
*principles* expressed in N.J.A.C. 7:8-5.3(b). This evaluation shall also
be included (with updating as appropriate) in the reexamination report
adopted under N.J.S.A. 40:55D-89;

9. Include a map of the municipality showing:

i. Projected land uses assuming full development under existing
zoning; and

ii. The hydrologic unit code 14 (HUC 14) drainage areas as defined by
the United States- Geological Survey; znd an estimate, for each HUC 14
drainage area, of the total acreage in ithe municipality of impervious
surface and associated future nonpoint source pollutant load assuming
full build out of the projected land uses.

10. At the option of the municipality, docurnent that it has a combined
total of less than one square mile of vacant or agncultural lands raiher
than provide the information required in (c)8 and 9 above. Agricultural
lands may be excluded if the development rights to these lands have been
permanently purchased or restncted by covenani, easement or deed.
Vacant or agricultural lands in environmentally constrained areas may be
excluded if the documentation also includes an overlay map of these
areas at the same scale as the map under (c)10i below

i. Documentation shall include an existing land use map at an
appropriate scale to display the land uses of each parcel within the
municipality. Such a map shall display the following land uses:
residential (which may be divided into single family, two-to-four family,
and other multi-family), commercial, industrial, agricultural, parkland,
other public uses, semipublic uses, and vacant land;

In order 10 grant 2 variance or exemption from the design and
performance standards in N.J.A.C. 7:8-5, include a mitigation plan that
identifies what measures are necessary to offset the deficit created by
granting the variance or exemption. The mitigation plan shall ensure that
mitigation is completed within the drainage area and for the performance .
standard for which the vaniance or exemption was granted; *[and}*

12. Include & copy of the recommended implementing stormwater

control ordinance(s) requiring stormwater management measures™[.]**
and*

*13. The municipal stormwater management plan may also
include a stream corridor protection plan to address protection of
areas adjzcent to waterbodies. For waterbodies subject to N.J.A.C.

-5.5(h), the plan shall provide, uat a minimum, protections
equivalent to those provided at N.J.A.C. 7:8-3.5(h) and be approved
by the Department.*

Schedule for adoption of municipal stormwater management
plan and ordinances

(&) A municipality shall adopt a municipal stormwater management
plen us an integrai part of its master plan and official map in accordance
with the schedule in (a)] or 2 below, whichever is sooner. The
requirements in N.JLA.C. 7:8-4.2(c)8 and 9 are not operative until *{{the
date 24 months from the effective date of this subchapter)j* *February
2, 2006

1. By the deadline established in a2 New Jersey Pollutant Discharge
Elimination System permit obtained by the munmp'l ity for a mumicipal
separate storm sewer systemn under NJA.C. 7:14A; or

2 Bv the next reexamination of the master plan under N.J.S.A
40:35D-89, if a grant for 90 percent of the costs for the preparation of the
municipal stormwater management plan has been made available to a
municipality by the Depariment;

7:8-4.3
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(b) Within one year after the municipality adopts the municipal
stormwater management plan, the municipality shall adopt stormuwater

control ordinance(s) to implement the adopted plan and shall submit the

adopted municipal stormwater management plan and ordinance(s) to the
county review agency for approval. The adopted municipal stormwater
mapagement plan and ordinance(s) shall not take effect without approval
by the county review agency.

(¢) The municipality sball amend the rmmunicipal stormwater
management plan and stormwater control ordinance(s) as necessary and
submit the amended plan and amended ordinance(s) to the county review
agency for approval.

(d) The municipality shall reexamine the municipal stormwater
nanagement plan al each reexamination of the municipality’s master plan
in accordance with N.I.S.A. 40:55D-89.

(e) Within one year of the adoption of a regional stormwater
management plan as an amendment to the Areawide Water Quality
Management Plan, or an amendment thereto, each municipality within the
regional stormwater management planning area shall amend their
respective municipal stormwater management plans and stormwater
control ordinance(s) to implement the regional stormwater management
pian.
7:8-4.4  County review process

{2) A municipality shall submit a copy of the adopted stormwater
nanagement plan and stormwater control ordinance(s) to the county
review agency and the Department.

(b) In reviewing the adopted municipal storrowater management plan
and ordinance(s), the county review agency shall consider whether the
plan and ordinance(s) conform with the requirements of this chapter.

(¢) In accordance with N.J.S.A. 40:55D-97, it is the county review
agency’s responsibility to review and approve, conditionally approve
(specifying the necessary amendments to the plan and ordinance(s)) or
disapprove the adopted municipal stormwater management plan and
ordinance(s) within 60 calendar days of receipt of the plan and
ordinance(s). If the county review agency does not approve, conditionally
approve, or disapprove the plan or ordinance(s) within 60 calendar days,
the plan and ordinance(s) shall be deemed approved. The county review
agency shall issue a written decision to the municipality, with a copy to
the Department.

(d) A municipal stormwater management plan and ordinance(s)
approved under (c) above shall take effect immediately. A municipal
stormwater management plan and ordinance(s) conditionally approved
under (¢) above shall take effect upon adoption by the municipality of the
arnendments specifled by the county review agency.

() Within 30 days of the effective date of the municipal stormwater
management plan and ordinance(s) under (d) above, the municipality
shall place the plan and ordinance(s) on 1ts website and notify the
Deparument, the Sotl Conservation District and State Soil Conservation
Committee, or: ‘

1. Submit a copy of the approved municipal stormwater management
plan and ordinance(s) to the Department; and

2. Provide nouce of such approval to the Soil Conservation District
and the State Soil Conservation Committee and, upon request, submit a
copy of the approved plan and ordinance(s). |

7:8-4.5  Reservation of rights

The Deparmment reserves the right to review stornmwater management
plans and ordinances for compliance with this subchapter and make
recommendations to correct any deficiencies.

7:8-4.6  Variance or exemption from the design and performance
standards for stormwater management measures

A municipality may grant a variance or exemption from the design and
performance standards for stormwater mapagement measures set forth in
its approved municipal stormwater management plan and stormwater
control ordinance(s), provided the mumnicipal plan includes a mutigation
plan in accordance with N.JA.C. 7:8-4.2(c)1] and the municipality
SubInits a wriiten report Lo the county review agency and the Department
describing the variance or exemption and the required mitigation.
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SUBCHAPTER 5. DESIGN AND PERFORMANCE STANDARDS
FOR STORMWATER MANAGEMENT

MEASURES

7:8-3.1 Scope

(a) This subchapter establishes design and performance standards for
stormwater management measures for(a) major Gevelopment intended to
minimize the adverse irmpact of stormwater runoff on water quality and
water quantity and loss of groundwater recharge in receiving water
bodies.

(b) The standards specified in this subchapter do not apply to major
development if alterpative design and performance standards that are at
least as protective as would be achieved through this subchapter when

. considered on a regional stormwater management area basis are

applicable under a regional stormwater management plan *[or}* adopted
in accordance with this chapter or a water quality management plan
adopted in accordance with N.J.A.C. 7:15.

7:8-5.2  Stormwater management measures for major development

(a) Stormwater management measures for major development shall be
developed t