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EXECUTIVE SUMMARY

any of New Jersey’smost pristine
M waterways face the risk of con-
tamination from rapidly expanding
development. Thesewaterways provide clean
drinking water for millionsof New Jersey citi-
zens, replenish the state’s groundwater sup-
plies, provideecologicaly critical habitat for
threatened and endangered species, and re-
gionally important recreational opportunities.
New Jersey isusing upitsland faster than
any other state in the country. The Center
for Remote Sensing and Spatial Analysis at
Rutgers predicted the state would run out of
availableland within 30to 50 yearsif devel -
opment rates seen in the last two decades
continue. These rapid changes are having a
strong negative impact on water quality, es-
pecially inthemost pristine parts of the state.
During the 1990s, water quality declinedina
third of the state’ swaterways—in watersheds
at the fringes of major development activity.
Thisreport exploresthelink between de-
velopment and water quality degradation in
the state and highlights a set of valuable but
vulnerableriversthat need protection.

Urban land useisaprimary factor in wa-
ter quality degradation.

Ananaysisof land useand water quality data
collected by the New Jersey Department of
Environmental Protection indicatesthat poor
water quality isassociated with increasingly
urban land use. Replacing as little as 5% of
the land in awatershed with paved surfaces
resultsin observable water quality decline.

Development harms water quality by in-
creasing levels of runoff and treated sew-
age discharge.

» Runoff from paved or disturbed land de-
liversfertilizers, sediment, ail, grit, and other
pollutantsto water bodies.

» Treated sewage from commercial and
residential developments contaminates
waterwayswith nutrientsand other chemi-
cal pollutants.
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* Runoff and wastewater effluent can re-
duce groundwater recharge and contami-
nate underground aquifers.

Water quality declined in 35% of water-
sheds during the 1990s.

Water quality declinedin 14 major river sys-
tems measured by the NJDEP in the early
and late 1990s. Theriversthat showed ade-
cline were located in the Northwest, Cen-
tral, and Atlantic coast areas of the
state—areas that are experiencing rapid de-
velopment. They include:

» TheWallkill, Pequest, and Musconetcong
Rivers in Northwest New Jersey.

» Lockatong Creek, Lawrence Brook, and
the Neshanic and Millstone Riversin Cen-
tral New Jersey.

* The Navesink, Shark, Manasquan,
Metedeconk, and Toms Rivers along the
Atlantic Coast.

The case of Lawrence Brook and the Mill-
stone River illustratesthe connection between
development and declining water quality. The
land surrounding theseriversincludessix of
the top 20 municipalities with the most new
devel opment between 1986 and 1995, includ-
ing West Windsor Township (Mercer County),
Franklin Township (Somerset County),
Manalapan Township, Millstone Township
(Monmouth County), South Brunswick
Township, and Monroe Township (Middlesex
County). During this period, increasing ur-
ban area claimed 6.6% of the Lawrence
Brook watershed and 7.5% of the Millstone
River watershed, yielding a12% water qual -
ity declinein both riversin the 1990s.

Continued development in pristine wa-
tersheds threatens water quality across
the state.

Building permit data showsthat devel opment
activity continuesin Central New Jersey and
southward along the Jersey Shore. Six mu-
nicipalities eachissued morethan 2,000 build-
ing permits for residential homes between



1996 and 2001, including Dover Township,
Manchester Township, Jackson Township
(Ocean County), Monroe Township
(Gloucester County), South Brunswick
Township (Middlesex County), and Marlboro
Township (Monmouth County). In addition,
widened roads are increasing development
pressurein areas like the New Jersey High-
lands. Riversin these aress are at risk for fur-
ther water quality declines.

POLICY FINDINGS

Preserving pristine waterways requires pro-
tecting forests and wetlands, maintaining
buffer corridors, minimizing impervioussur-
face additions, and preventing new or ex-
panded sewage discharges in vulnerable
areas. Each of these steps can promote
healthy streams and good drinking water
quality.

Governor James McGreevey’'s adminis-
tration has made protecting drinking water
supplies and ecologically significant water-
waysapriority. There are many stepswhich
could and should be taken to address devel-
opment pressures and their water quality
impacts. One notable step has been the use
of the anti-degradation provisions of the
Clean Water Act to protect waterways from
additiona sewagedischarge, runoff pollution,
and shrinking buffer zones. Under this part
of the Clean Water Act, special waterways
(called Category One or C1) are protected
from any activity that results in a measur-
able declineinwater quality.

The administration can help ensure that
New Jersey’s pristinewaterwaysremain pro-
tected for future generations by improving
the scope and effectiveness of this program
with thefollowing steps:
 Officially finalizing Category One protec-

tion for the 15 waterbodies the adminis-
tration proposed for Category One status
on Earth Day 2002, and the seven trout
streams proposed for protection in De-
cember.

Vulnerable Rivers

TheWanague River, the Ramapo River, tribu-
taries of the Rockaway and Pequannock Riv-
ers, theWallkill River and the Vernon Valley,
and the Musconetcong River in northwest
New Jersey.

Holland Brook, the Neshanic River, and other
pristinetributaries of the South Branch of the
Raritan River in Central New Jersey.

Rancocas Creek, Oldmans Creek, the
Maurice River, and the Cohansey River in
the Lower Delaware region.

The Manasguan River, the Great Egg Har-
bor River, and the Toms River aong the At-

|antic Coast.

» Extending protection to an inclusive and
comprehensive list of waterways across
the state, emphasizing drinking water
sources, habitat for endangered species
including coastal areas, headwater areas
with low impervious cover, and tributaries
of protected rivers or reservoirs. A good
exampleof thistype of list was announced
by the governor in March 2003 and iscur-
rently posted on the DEP website.

* Integrating Category One protection ef-
fectively inregulationsfor septic systems,
groundwater protection, stream encroach-
ment, coastal management, water alloca-
tion, and wetlands management. For
exampl e, the Department of Environmen-
tal Protection should officially adopt the
recently proposed stormwater manage-
ment rules, which include a 300-foot
buffer zone for Category One waters.

 Strengthening and enforcing existing regu-
lations to ensure no measurable degrada-
tionin Category Onewaterways, including
adequate buffer zones and limits on dis-
charge from sewage plants and industry.

Riversin Danger
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INTRODUCTION

ew Jerseyans need clean water.

Over four million New Jerseyans

rely on surface water for drinking
supply. Public water companies draw water
from 54 different surface water intakes,
many located on reservoirsin North Jersey.!
More than four million additional New
Jerseyans rely on underground aquifers for
their water, including the Kirkwood-
Cohansey and Magothy aquifer systemsun-
der New Jersey’s coastal plain.

Much of New Jersey’s clean water flows
from pristine corners of the state. Relatively
untouched areas like the Highlands and the
Pinelands are home to the headwaters of
hundreds of brooksand streamsthat fill aqui-
fersand reservoirs acrossthe state and even-
tually supply New Jersey homes and
businesses with valuable water. Pristineriv-
ersaso providerecreational opportunitiesand
critical wildlife habitat. For example, over 14
million people visit the Highlands ever year
for recreation. Families use rivers and their
surroundings for canoeing, fishing, and hik-
ing. Places like the Highlands are home to
over 247 threatened and endangered species,
inaddition to providing animportant waypoint
for migrating birds.

Unfortunately, many of New Jersey’s
most pristine waterways are becoming pol-
luted. They face contamination from rapidly
expanding development. According to an
analysisof New Jersey’s growth patterns by
the Rutgers Center for Remote Sensing and
Spatial Analysis, New Jersey could run out
of developable land within the next 30 to 50
years if recent trends continue.® The state's
population has grown by 2.4 million in the
last four decades, and the U.S. Census and
state planners predict that New Jersey’s
population will increase by closeto one mil-
lion peoplein the next 20 years. As aresult,
the U.S. Environmental Protection Agency
classifies nearly all of New Jersey’s water-
sheds as highly vulnerable to further degra-
dation.*

NJPIRG Law & Policy Center

Projectslike Milligan Farmsin Hunterdon
County exemplify thisthreat. K. Hovnanian
Co., the state’'slargest devel oper, isworking
to build a292-home subdivision near Sidney
Brook inUnion Township. Their project would
require a new sewage treatment plant that
would discharge 88,000 gallons of treated
sawageinto the Sidney Brook every day. The
state Department of Environmental Protec-
tion recognizesthiswaterway ashometo the
threatened bog turtle and wood turtle, aswell
asbrook trout, which only liveinthe cleanest
water.®

Intheface of thisrapid growth, New Jer-
sey faces the challenge of accommodating
new residents while preserving the natural
resources that make New Jersey a great
placeto live, including clean drinking water
supplies. The state must protect the water
resources it already has while working to
clean up waters that have been degraded.

Scientists have shown that key parts of
waterways need special protection, includ-
ing stream corridors, floodplains, and wet-
lands. These areas filter out pollutants,
minimizeflooding, and recharge underground
water supplies. Headwater streams provide
a continuous flow of clean water and the
natural landscapeswhich surround them slow
down and absorb stormwater.®

The McGreevey administration has
launched asmart growth agendato meet these
challenges. In addition to extending new pow-
ers to municipal governments to manage
growth within their borders, the administra-
tion has consistently made clean water apri-
ority. One of the many tools availableto the
administration isthe anti-degradation provi-
sion of the Clean Water Act. Waterways
given the highest level of protection under
thislaw are protected from any changesthat
would measurably harm water quality, includ-
ing additional sewage discharge, runoff pol-
[ution, and shrinking buffer zones. On Earth
Day 2002, the administration proposed nine
reservoirsand six streamsfor protection un-



der this provision, known as Category One
designation. In March 2003, the governor an-
nounced a comprehensive statewide list of
waterways currently under consideration for
increased protection.

Because New Jersey’s pristine water-
ways are so important—for drinking, recre-
ation, and wildlife habitat—the administration
should protect as many of them as possible
while they still remain clean. The adminis-

tration should implement the Clean Water Act
to ensure that stream corridors, wetlands,
and flood plainsremainintheir natural state.
Theoutcome of these effortswill play amajor
role in determining which way New Jersey
isgoing to grow—toward intelligent growth
and healthy waterways supporting high qual-
ity of lifein the state, or toward the gradual
pollution of the last clean waterways in the
state by overdevel opment.

Riversin Danger
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THE CONNECTION BETWEEN
LAND USE AND WATER POLLUTION

uman use of land affectswater qual-
H ity in New Jersey more than any

other factor.” A range of activities
cause water pollution, from pesticide appli-
cation on agricultural land to sewage dis-
chargefrom residential developments.

Over the past several decades, urban de-
velopment in New Jersey hasgrown dramati-
cally. Steady development has transformed
farms, wetlands, and forestsinto residential
and commercial areas. According to the
Rutgers Center for Remote Sensing and Spa-
tial Analysis, New Jersey added 144,000
acres of urban area from 1986 to 1995. At
this rate, New Jersey builders develop 26
acres of farmland, cut back 12 acres of for-
ests, and fill 7 acres of wetlands every day.®
In simpler terms, new developments claim
33football fieldsof land daily.

Pristine parts of the state have been
steadily infiltrated by new developments spill-
ing outward, driven by new and expanded
roads and sprawl-inducing zoning policies. As
thisdevelopment expandsinto previoudy un-
developed areas, New Jersey’s pristine wa-
terways—those that supply clean drinking
water, recreational opportunities, and wild-
life habitat—are facing increased pollution.

The connection between development and
water pollution is intuitively easy to under-
stand. New development brings increasing
water use, growing discharge from sewage
treatment plants, and higher levels of runoff
from roads, rooftops, and other man-made

Major Factors in Declining
Stream Quality®

* Increased human activity and chemi-
cal use.

* Increased paved surface.

* |Increased runoff and increased vari-
ability of stream flow.

» Decreased forests and wetlands.
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surfaces. These changes deliver more sedi-
ment, organic nutrients, pesticides, and other
chemicalsto rivers and lakes.

Development Near
Rivers Harms Water

Quality

Encroaching development increases the
amount of runoff and treated sewage reach-
ing waterways, making water less sanitary
and less able to support afull range of life.
Development that shrinks or bypasses the
natural buffer zone surrounding a river has
the strongest impact on water quality. Buffer
zones act to filter water before it reaches
theriver, removing sedimentsand chemicals
that cankill fish, cause algae overgrowth, and
make water less suitable for drinking.*°

Impervious Surface and Runoff

Rainfall and snowmelt travel acrossall types
of land on the way to surface streams or un-
derground aquifers. On the way, this runoff
picks up avariety of pollutants. Sail, fertil-
izer, and pesticides travel from farmland,
lawns, and construction sites. Fragments of
tires, shreds of brakelining, salt, and oil con-
taminate runoff from roads. Even pollution
fromindustry smokestacksand car and truck
exhaust pipesfall back to the ground through
snow and rain. All of these pollutants even-
tually end up in streams, rivers, and lakes.

Developing land causesincreased runoff.
The process of building a home or a com-
mercial facility replacesporous soilsand plant
life with impervious surfaces like concrete
sidewalks and driveways, asphalt roads and
parking lots, and rooftops. Instead of flow-
ing into the ground to recharge underground
aguifers, water flows off rooftops and along
gutters. High volumes of thisrunoff quickly
reach nearby lakes, rivers, and streams, ei-
ther directly or through a storm sewer out-
fall.tt



Impervious Surface: The Facts

» Automobile dependent devel-
opment patterns in New Jer-
sey haveincreased the amount
of pavement needed to serve
new developments, especially
in "sprawl" areas in the sub-
urbs.
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* Replacing a meadow with a ynjion Township, Hunterdon County, August 13, 2001—
parking lot increasesrunoff by ~ After a 1.1 inch rainstorm, stormwater runoff carried

about 16 times.*?
e A typical suburban develop-

cover diverts over 40 million
gallons of water per square mile away
from underground aquifers annually.®®

» Covering as little as 5% of a watershed
with concrete and rooftops causes observ-
able stream degradation. More severe
problemsbegin above 10% impervioussur-

ollution from a housing development built by Toll
rothers into the headwaters of Mulhockaway Creek
and Spruce Run Reservoir. The reservoir hosts a
° X ’ drinking water intake for the New Jersey Water Supply
ment with 23% impervious Authority.*®

face cover, with very severe problems
above 25% impervious cover.*

Highly developed areas in New Jersey
have more impervious surface area and
worse water quality than less developed
areas.

Treated Sewage Discharge and
Failing Septic Systems

Every development needs either aseptic sys-
tem or sewage line to dispose of waste wa-
ter and feces. These systems can have
severe impacts on water quality. Treated
sewage discharge from sewage treatment
plantsserving commercial and residential de-
velopments adds phosphorous and nitrogen
compounds and industrial pollutantsto wa
terways. Organic pollutants can also leak
from failing septic systemsand contaminate
groundwater.

The federal Clean Water Act passed in
1972 required sewage treatment plantstoim-
prove their technology. As a result, these
plants are now able to remove at least 85%
of the solids and oxygen-depl eting pollutants
in sewage.'®

However, despite these improvements,
treated sewage discharges remain a prob-
lem. In fact, treated sewage makes up most

A sewage treatment plant on the Naugatuck
River in Connecticut.

of the flow in some riversin heavily devel-
oped areas. For example, there are over 50
sewage treatment plants on the Passaic
River.'” On an average day, over half of the
flow of the Passaic River is sewage dis-
charge at the Passaic Valley Water Com-
mission public drinking water intake, with
even higher level sduring drought conditions.*®

Riversin Danger
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Septic systems can cause problems for
groundwater quality. In areas where centralized
sewage treatment is not available, household
wastewater from toilets, garbage disposals, and
sinksistreated in aseptic system and discharged
into the ground or held for transfer to atreatment
plant. Without proper maintenance, septic sys-
temscanfail and release harmful bacteriaand nu-
trients into the groundwater, or through surface
spills. The U.S. Census estimated that 40% of
new housing built between 1996 and 2000 had
on-site septic systems, and the U.S. EPA esti-
matesthat 10% of all septic systemsmalfunction
during agiven year.?®

Negative Effects on Water Quality

Increasing runoff and sewage discharge damage
water quality by increasing pollution levels, in-
creasing thevariability of stream flow, and reduc-
ing the ability of a stream to support a full and
healthy range of aquatic life.

Increased Pollution

Runoff and sewage discharge contain a variety
of harmful pollutants, including organic nutrients,
bacteria, atmospheric pollution, road particul ates,
oil, pesticides, and pharmaceutical drugs.

Nutrientslike phosphorus, nitrate and rel ated
organic compounds come from fertilizer runoff
and feces. Human activity can disrupt the natural
balance of these nutrientsin waterways, promot-
ing excessive growth of harmful aquatic vegeta-
tionlikeal gae. Asthisvegetation diesand decays,
it consumes oxygen from the water, which con-
tributes to the death of local species of aquatic
plants and fish. This process is known as
eutrophication, and it makeswaterwayslessable
to support activities like fishing, recreation, in-
dustry, and human consumption.

High levels of nitratesin drinking water can
cause blue baby syndrome in infants under six
months of age. Nitrates can reduce the ability of
aninfant’s blood to carry oxygen to cells, which
can belife-threatening in extreme cases. The U.S.
EPA has set a 10 milligram per liter limit on the
nitrate content of drinking water.

Runoff picksup avariety of additional pollut-
ants through atmospheric deposition of the com-
bustion byproducts of fossil fuels, by passing
over areas where chemical pesticides have been
used, and by gathering up oil, salt, sediment, and
bits of rubber from roadways. Some of these
chemicalsaretoxictoliving organisms, fromthe
pesticides used on agricultural fieldsto thevola-

NJPIRG Law & Policy Center

tile organic compounds that come from automo-
bile exhaust pipes. They can make waterways
unsafe to drink and reduce their ability to sup-
port ahealthy range of life.

Sewage discharge can contaminate water-
wayswith fecal bacteriafrom human waste. These
bacteria, if ingested, can cause sicknesses like
gastroenteritis in humans. Bacterial contamina-
tion can makerivers, lakes, and the ocean unsafe
for swimming, aswell as contaminating shellfish
beds in harbors and estuaries. Even relatively
small areas of urban development can produce
high levels of bacteria that cause authorities to
close coastal shellfish waters.?

Drinking water trestment plants often use chlo-
rinetokill the bacteriain thewater before pump-
ing it into homes and businesses. While this step
protectsthe public from bacterial infections, chlo-
rine treatment can produce byproducts when it
reactswith organic pollutants and sedimentsthat
are also in the water. These chlorinated
byproducts, such as trihalomethanes and
hal oacetic acids, are suspected to contribute to
birth defects, miscarriages, and cancer.?

Sewage discharge can also contain chemicals
from personal care products, antibiotics, and phar-
maceutical drugs that are used in the home or
pass through the human body. In 2002, the U.S.
Geological Survey released astudy showing that
urban streams contain avariety of chemical pol-
lutants, including caffeine, birth control hor-
mones, pain medications, insect repellent,
perfumes, and blood pressure medications.?* Na-
tionally, they found 22 different antibiotics, 14
prescription drugs, 11 reproductive hormones,
seven plasticizing chemicals, seven insecticides,
five non-prescription drugs, five detergents, four
steroid-type compounds, and an insect repellent.
Four waterways in New Jersey—the Assunpink
Creek near Trenton, the Whippany Riverin Mor-
ris County, the Singac River in Passaic County,
and the Hohokus River in Bergen County—con-
tained chemicals like acetaminophen, caffeine,
antacids, nicotine metabolites, and drugsto treat
angina and hypertension. More recently, scien-
tists at the New Jersey Department of Environ-
mental Protection and the Rutgers Environmental
and Occupational Health Sciences Center found
small amountsof avariety of industrial and house-
hold chemicalsin drinking water systems, includ-
ing the preservative BHT, fuel oail, drugs, and
pesticides.®

Very little is known about the potential hu-
man health effects of low doses of pharmaceuti-



cally active compoundsin mixtures. However, sci-
entists suspect that hormone-like pollutants are
interfering with reproductive devel opment in wild-
life, contributing to declining sperm counts and
reduced fertility in humans, aswell aspotentially
causing or promoting cancer and other diseases.®

Decreased Stability of Stream Flow

Runoff divertswater away from the underground
aquifer and toward rivers, lakes and streams. As
aresult, it increases the amount of water reach-
ing a waterway after a storm and disrupts the
stability of stream flow. Reduced stability of
stream flow leadsto higher flood vulnerability in
areas around a waterway, destabilizes the banks
of the stream, and reducesthe rate at which rain-
fall replenishesaquifers.

Increased runoff causes higher peak flows &f -
ter storms and raises the elevation of the flood
plain surrounding ariver. After Hurricane Floyd
dropped 11 inches of rain on the New Brunswick
areain 1999, the Raritan River escaped its banks
and inundated part of the city. Upstream, devel-
opment had added more than 2,700 acres of im-
pervious surface (an 18.8% increase) in the
previous 15 years.?” The extrawater diverted into
the Raritan River by this devel opment undoubt-
edly madetheflooding damagein New Brunswick
more extensive. A recent analysisby The Record
newspaper showed that 11,000 homeswere added
in floodplains across the state since the 1980s,
raising concerns that future floods will be more
damaging.®

Greater variability in stream flow causes
stream channels to erode and banks to destabi-
lize, increasing the amount of sediment in the
water.?® These changesdisrupt habitat for aquatic
organisms, making the streams less able to sup-
port afull and healthy range of aquatic life.

Runoff divertswater from the aquifer andinto
surface waters. Asaresult, lessrainfall makesit
back into the ground to replenish the water
pumped out for human use. The water supply in
South Jersey comes mainly from underground
aquifers. Reducing therate at which they recharge
limitsthe water supply for the region.

Ecological Integrity:
A Measure of Water Body Impairment

The New Jersey Department of Environmental Protec-
tion (DEP) monitors stream quality by tracking changes
in communities of insects and other small organisms at
over 700 sites across the state. This program, known as
the Ambient Biomonitoring Network (AMNET), pro-
vides a set of information DEP uses to decide which
rivers and streams are impaired. Streams that are in
their natural condition and not subject to runoff or pol-
lutant discharge almost always have healthy communi-
tieswith awide variety of insect species. Because some
of these speciesarelesstolerant of pollution and habitat
degradation, polluted rivers have fewer sensitive types
of organisms and a narrower range of species. DEP
monitors these sites every five years to keep an eye on
long-term environmental changes.

Based on the types of insects found, DEP assigns an
impairment score to each site, ranging from 0 (com-
pletely degraded) to 30 (unimpaired).*? The DEP makes
the results available to the public, forming the basis of
thisreport.

Decreased Diversity of Aquatic Life

Water quality degradation can be measured by
theresponse of aquatic organismslivinginariver
or stream. Increased pollution and degraded habi-
tat will tend to weed out the sensitive species
and lead to ashift toward more pollution-tolerant
insects and aquatic weeds.

Waterways in New Jersey surrounded by ur-
ban areas and with high levels of treated sewage
discharge tend to have an impaired aquatic com-
munity, with anarrow range of pollution-tolerant
species.® Waterways fed by land with a large
amount of forest and wetlandsare morelikely to
have afull and healthy aguatic community. For-
ests and wetlands hel p to maintain ahealthy sup-
ply of water, food, and habitat for sensitive
species, aswell asproviding abuffer from human
activitiesthat can affect water quality.®

Riversin Danger 11




DEVELOPMENT AND WATER
QUALITY DEGRADATION ACROSS NEW JERSEY

12

Spanning the distance between two of
America’s largest cities, New Jersey is ex-
periencing rapid popul ation growth. Asare-
sult, nearly every town in the state has felt
pressure to build new homes and commer-
cial areasto serve new residents and people
moving away from struggling urban aress.
During the period between 1986 and 1995,
thisnew devel opment replaced 144,000 acres
of farmland, forests, and wetlands, claiming
2.8% of New Jersey’s overal area
Unfortunately, these changing land use
patterns are encroaching upon the rel atively
pristine parts of New Jersey, the corners of
the state that supply clean drinking water for
millions of people and provide habitat for
threatened and endangered wildlife. Accord-
ingtoaU.S. Geological Survey study of the

New Jersey and Long Island area, urban
growth in the late ‘80s and early ‘90s was
tied to declining water quality. During the
1990s, water quality in New Jersey declined
at the fringes of growth due to the negative
impact of poor land-use practices.

Water Quality Declined at
the Fringes of Growth

Water quality declinedin 35% of watersheds
measured by the New Jersey Department
of Environmental Protection (DEP) during
the 1990s (Figure 1). These watershedswere
generally located in the Northwest, Central,
and Atlantic coast areas of the state—areas
of high growth with fair to moderate, and

Figure 1A. Water Quality in the
Early 1990s

Ve

Figure 1B. Water Quality in the
Late 1990s

Severe
| Moderate

| Unimpaired
~  No Data
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thusvulnerable, water quality, near thefringes

of the state's sprawl corridor (Figure 2).%
Therivers showing water quality decline

include:

» TheWalkill River, the Pequest River, the
Musconetcong River, and Papakating
Creek in Northwest New Jersey.

* The Middle Passaic River in northeast
New Jersey.

» Lockatcong Creek, Lawrence Brook, and
the Neshanic and Millstone Riversin Cen-
tral New Jersey.

* The Navesink, Shark, Manasquan,
Metedeconk, Upper Great Egg Harbor,
and TomsRiversalong theAtlantic Coast.

» Rancocas Creek on the Lower Delaware
River.

The connection between development
and declining water quality isbest illustrated
by the cases of the Upper Toms River,
Lawrence Brook and the Millstone River.

Lawrence Brook and the Millstone River
flow through some of the most rapidly de-
veloping areas of the state. The land sur-
rounding these riversincludes six of the top
20 municipalities with the most new devel-
opment between 1986 and 1995, including
West Windsor Township (Mercer County),
Franklin Township (Somerset County),
Manalapan Township, Millstone Township
(Monmouth County), South Brunswick
Township, and Monroe Township (Middlesex
County). During this period, increasing ur-
ban area claimed 6.6% of the Lawrence
Brook watershed and 7.5% of the Millstone
River watershed, yielding water quality de-
clinesin both rivers of over 12%.

Figure 2A. Change in Water Quality,
Early to Late 1990s

Declined

Figure 2B. Acres of New
Development, 1986-1995

Mo Growth

No Change
Improved
No Data

Up to 400 acres
S 400 - 80O acres
800 - 1399 acres
B 1400 - 2717 acres

]
|
]
L
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Table 1. Development and Water Quality Degradation in 12 Major New Jersey Watersheds=¢

% of Land Impervious Water Acres Acres of Testing Sites Sites with
Developed Surfacein Quality Developed Impervious  Showing Severe

River 1986-1995 Watershed Decline 1986-1995  Surface Impairment Impairment
Shark River 4% 21% 14% 1,700 8,200 100% 43%
Lawrence Brook

and Millstone River 7% 18% 12% 6,700 11,600 95% 20%
Metedeconk River 4% 12% 10% 1,600 6,000 82% 9%
Manasquan River 6% 10% 4% 3,100 5,600 7% 8%
Navesink River 6% 10% 3% 2,600 6,000 100% 20%
Great Egg Harbor River

above Hospitality Brook 4% 8% 11% 1,900 3,550 58% 0%
Rancocas Creek,

North Branch 3% 8% 29% 620 2,000 100% 40%
Toms River

above Oak Ridge Pkwy 6% 5% 14% 2,200 1,900 40% 0%
Neshanic River 6% 4% 6% 2,100 1,200 85% 0%
Wallkill River

and Papakating Creek 3% 4% 16% 2,600 3,100 80% 0%
Musconetcong River 4% 4% 6% 1,800 1,700 70% 0%
Pequest River

and Bear Creek 2% 3% 11% 1,100 1,250 70% 0%

14

The Upper Toms River flows through
Jackson and Dover Townships in Ocean
County and Freehold Townshipin Monmouth
County. Between 1986 and 1995, these
townships each added over 1,700 acres of
new development, ranking in thetop 13 most
rapidly developing areas of the state. This
devel opment claimed 6% of the Toms River
watershed area, yielding awater quality de-
cline of 14%. Results for additional water-
sheds arelisted in Table 1.

Recent negative impacts of devel opment
on water quality overlay water quality im-
provements driven by stronger clean water
laws passed during the last three decades.
Thanks to the federal Clean Water Act of
1972, New Jersey sewage treatment plants
have been required to upgrade technol ogy,
resultingin cleaner discharge. Statelawslike
the Clean Water Enforcement Act of 1990
enforced mandatory penaltiesfor permit vio-
lations, resultinginlessdischarge. Theselaws
arelikely responsiblefor theimproving con-

NJPIRG Law & Policy Center

ditions in the most densely urban parts of
the state.

Development Patterns

The heaviest locations for development ex-
tended around the Camden area toward At-
lantic City, and from the northern end of the
Jersey Shore, through Central Jersey and up
toward Sussex County. Between 1986 and
1995, some townships devel oped morethan
10% of their land area, including Washing-
ton Township in Gloucester County, West
Windsor Township in Mercer County, and
Mount Laurel Townshipin Burlington County
(Table 2).

A lack of coordinated land use planning
characterized much of this growth. A recent
study of the New Jersey and New York
coastal areas by the Natural Resources De-
fense Council found poor land-use planning
at al levels of government. For example,
state and federal agencies approved more
than 98% of development projects subject



towetland permitsintheyears
1995-1997, making the permit
process little more than afor-
mality.3” Dover Township and
Mount Laurel Township each
issued building permits for
more than 5,000 residential
homes and apartments from
1986 to 1995.

Increasing Impervious
Surface Coverage

Although water quality
changes from development
are subtle, they are progres-
siveand extremely difficult to
reverse. Theoverall trend can
be seen in the relationship be-
tween thewater quality within
each watershed and the
amount of impervious surface
(Figure 3). Increased impervi-
oussurfacewithin awatershed
resultsin more nutrient pollu-
tion, more sedimentation, and
ariver less able to support a
healthy range of aquatic life.

Figure 3A. Total Impervious Surface Cover, 1995

0% - 1%
1% - 4%
4% - 7.5%

W 7.5% - 15%
B 15% - 50%

Figure 3B. Water Quality and Impervious Surface in Watersheds with

Declining Water Quality®®
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Figure 4. Permits Issued for
Single-Family Homes and
Apartments, 1996-2001%

Recent Urban Expansion

Building permit datashowsthat devel opment
activity continuesto beheavy in Central New
Jersey and especially southward along the
Jersey Shore (Figure 4). Dover, Manches-
ter, and Jackson Townships in Ocean
County, Monroe Township in Gloucester
County, South Brunswick Township in
Middlesex County, and Marlboro Township
in Monmouth County eachissued morethan
2,000 building permitsfor residential homes
and apartments between 1996 and 2001.
Riversin these areas are at risk for further
water quality declines.

In addition, the attractiveness of the
Highlandsareaismaking it thetarget of new
projects. The opening of Interstate 287 and

the expansion of Route 15 to three lanes 0-74

are making this area more accessible and 75 - 499
increasing the pressure to devel op available ﬁ B 500 - 999
land. £ 1000 - 1783

B 1500 - 3654

Table 2. Top 20 Townships with Fastest Rate of
Development (1986-1995)3
% Area

Acres of New Permits

Township County Development Developed Issued
West Windsor Mercer 2,717 16% 2,614
Raritan Hunterdon 2,266 9% 1,807
Readington Hunterdon 2,176 7% 1,592
Washington Gloucester 2,071 15% 1,399
Mount Laurel Burlington 2,032 14% 5,868
Jackson Ocean 1,975 3% 3,347
Franklin Somerset 1,905 6% 1,962
Manalapan Monmouth 1,878 10% 2,486
Millstone Monmouth 1,782 8% 1,042
Dover Ocean 1,782 5% 5,238
S. Brunswick Middlesex 1,773 7% 4,855
Montgomery Somerset 1,773 9% 2,716
Freehold Monmouth 1,706 7% 1,592
Hillsborough Somerset 1,704 5% 2,280
Howell Monmouth 1,690 4% 2,845
Galloway Atlantic 1,605 2% 4,009
Evesham Burlington 1,483 8% 2,286
Winslow Camden 1,440 3% 2,895
Bridgewater Somerset 1,399 7% 3,367
Monroe Middlesex 1,394 5% 3,604
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NEW JERSEY’S TOP WATERWAYS TO SAVE

any of New Jersey’smost pristine
M waterways face the risk of con-
tamination fromrapidly expanding
development. These waterways provide
clean drinking water for millions of New Jer-
sey citizens, replenish the state’sgroundwa-
ter supplies, provide ecologically critical
habitat for threatened and endangered spe-
cies, and represent regionally important rec-
reational opportunities.

Over four million New Jerseyansrely on
surface water for drinking supply. Public
water companies draw water from 54 dif-
ferent surface water intakes, many located
onreservoirsin North Jersey.* In 1995, these
companieswithdrew over 272 million gallons
of drinking water from riversand reservairs,
58% of the statewide total.*>More than four
million additional New Jerseyansrely on un-
derground aquifersfor their water, including
the Kirkwood-Cohansey aquifer system un-
der New Jersey’s coastal plain. In 1995, pub-
lic water companies withdrew over 195
million gallonsof water fromwellsdrilledinto
these underground storage systems.*®

Both of these water sources are highly
vulnerableto contamination. The U.S. Envi-
ronmental Protection Agency classifies al-
most all of New Jersey’ swatershedsashighly
vulnerable to further degradation.*

Clean water for Northern New Jersey
comesfrom theforested expanse of the New
Jersey Highlands. Every year 14 million
people visit the Highlands to hike, canoe on
500 milesof pristinerivers, and observewild-
lifeincluding 247 threatened and endangered
species.® According to a recent report by
the United States Forest Service, over
100,000 acres of critical landsin thisregion
areinimmediate danger from development.®
Cleanwater for Southern New Jersey comes

from areas like the Pinelands Preservation
Area, whose streams flow slowly over the
coastal plain and recharge underground agui-
fer systems. The Pinelands are hometo over
223 threatened and endangered species, in-
cluding the bald eagle.*” Because the aqui-
fersin this region are close to the surface,
they are especially vulnerableto contamina-
tion.®

Municipalities across the state are fac-
ing one development proposal after ancther.
Large and powerful developers have been
pressing these projects forward using ava
riety of tactics.*® In some cases, local gov-
ernmentsand citizensgroups have been able
to prevent inappropriate projectsfrom mov-
ing forward, but some projects that would
damage water quality in pristinerivershave
been built. More projectsthat threaten New
Jersey’s clean water are proposed every day.

New Jersey’s precious but threatened
waterways are critically important for the
health of the people of the state asthe state's
drinking water supply, for the tourism and
fishing industries, and for the abundant wild-
lifethey support. Recognizing their value, the
New Jersey Department of Environmental
Protection released alist of waterwaysnomi-
nated for increased protection from thethreat
of development under thefederal Clean Wa-
ter Act on March 11, 2003.%° The Depart-
ment selected major drinking water reservoirs
andtheir tributaries, headwaters of riversthat
drainto public drinking water supply intakes
with less than 10% impervious cover, wa-
ters with exceptional ecological value, and
waters in open space areas.®

Herewe highlight some of the major wa-
terways in the state threatened by expand-
ing development. Their protection should be

apriority.

Riversin Danger
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The ‘Wanagus
River

Vi W yed Vet

Passaic and Hackensack
River Basins

The Wanaque River

TheWanague River feedsthe Wanague Res-
ervoir and provides drinking water for resi-
dents of Northeast New Jersey, including
areas of Essex, Passaic, and Hudson coun-
ties. In April 2002, Governor McGreevey
announced strengthened protection for
Wanaque Reservoir under the Clean Water
Act because of its exceptional significance
as a drinking water source.>? The Wanaque
River corridor ishometo threatened and en-
dangered species, including the bog turtle, the
wood turtle, the red-shouldered hawk, and
the barred owl. Much of the land in thiswa-
tershed is covered with lush forests. How-
ever, residential devel opment

ough of Wanaque rezoned their largest tract
of open space to accommodate this project.
While the Wanaque Planning Board has
given final approval for the construction of
1,190 homes, the DEP has not granted ap-
proval for expanded sewage capacity. How-
ever, the DEP has granted preliminary
approval for 755 unitsat the site. Additional
projects proposed or under construction in-
clude Roaring Brook in West Milford and
West Brook Hills in Ringwoaod, which will
impact West Brook and Meadow Brook,
tributaries of the Wanaqgue Reservoir.>
Bloomingdal e has & so proposed rezoning 105
acres to accommodate a high-density hous-
ing devel opment on an environmentally sen-
sitive site draining to the lower Wanaque.®
Projects like these will increase runoff and
sewage discharge into the river, harming
water quality.

The lower stretch of the Wanaque River
below the reservoir needs protection from
these threats. In addition, the streams and
brooks which supply water to the protected
reservoir deserve protection, including parts
of Cupsaw Brook, Erskine Brook, Posts
Brook, Belchers Creek, Mine Brook, and
Blue Mine Brook. The New Jersey DEP has
nominated parts of these waterways for in-
creased protection under the Clean Water
Act because they are a public drinking wa-
ter supply and their watershedshavelessthan
10% impervious surface.*®

clugersalongtheedgeof wa- 2
terways, especially around f=
the Wanague Reservoir and
Lake Inez.

Water quality in the
Wanague River isthreatened
by increasing development
pressure. For example, Pulte
Lifestyle Communities, Inc.
ismovingto build upto 4,000
homes and a nine-hole golf
course on 440 acresin Pow-
der Hollow, just oppositethe
Wanague Reservoir dam.*
In March of 2000, the Bor-

NJPIRG Law & Policy Center
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The Ramapo River®’

The Ramapo River is a source of drinking
water for two million residents of New York
and New Jersey. It flowsthrough the majes-
tic Ramapo Mountains, with beautiful scen-
ery, wild expanses of forest, and critically
important wildlife habitat in areas like the
TorneValley, the Sterling Forest, and the Tux-
edo Reserve. It is home to rare species that
require pristine water quality for survival,
potentidly including the Eastern Lamp Mus-
sel, which may be listed by the state as a
threatened species.® From the state line, it
extends 15 milesuntil it joinsthe Pequannock
River in Wayne Township.

Development pressureisthe main threat
towater quality inthisrelatively pristineriver.
In 1995, most of the developed areas in the
watershed were located on the east side of
theriver.®® The construction of 1-287 hassig-
nificantly increased the accessibility of this
areaand increased the pace of devel opment.
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Nearly 4% of the land area was devel oped
between 1986 and 1995, leading the New
Jersey Department of Environmental Protec-
tion to notein 1996 that "new development is
extensive in many areas of the watershed,”
resulting in "both aloss of habitat for biota
and an apparent decline in water quality."®
Now, development is beginning to spread
across to the western side.

The construction of the Ramapo Reserve
development, the first on the western bank
of theriver, exemplifiesthethreat facing the
region. Baker Residential Co. built 400
townhomes on 300 acres of ledges blasted

== LEE 1]

Argeeod

into the Ramapo Mountains above the
Ramapo River in Oakland. Thisareaused to
be a Boy Scout camp called Camp Todd.
There was a trail down the mountain from
Todd Pond to the Ramapo River, following a
streamwith waterfalls, pools, deep shade, and
trout. Now the stream flows through a pipe
under the devel opment. 5! Because the homes
werebuilt on steep dopes, runoff poursdown
into the Ramapo River. In 1999, disturbed
soil picked up by runoff from a rainstorm
caused adamaging muddideinthisarea. The
project earned the Sierra Club’s "Worst De-
velopment" titlein 2000.52

Other projectsin the areainclude propos-
alstobuild 1,300 housing unitson 2,200 acres
in Sterling Forest, a stone quarry on 500
acres along Torne Brook, two gas-fired
power plants along the Ramapo River in the
Torne Valley, and another large housing de-
velopment on 2,000 acresin the Tuxedo Re-
serve.®® Another recently proposed
devel opment would add 90 homesto thetop
of amountain just north of Ramapo Reserve.

Theentirelength of the Ramapo isthreat-
ened and needs increased protection from
water quality degradation. The New Jersey
DEP has nominated parts of this waterway
for increased protection under the Clean
Water Act because it is a public drinking
water supply and its headwaters have less
than 10% impervious surface.’

Riversin Danger
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The Farny Highlands®

The Farny Highlands in northern Morris
County isaregionally important recreational
area, where people go to enjoy fishing, hik-
ing, and viewing wildlife. Theareaalsoforms
the headwaters of five rivers and contains
over 150 different waterways. The Farny
Highlands surrounds the Boonton and Split
Rock Reservoir system which suppliesdrink-
ing water to 300,000 people in Jersey City,
Hoboken, West Caldwell, and Lyndhurst.
The main threat to water quality in the

Threatened Drinking Water
Reservoirs in the Passaic and
Hackensack River Basin

L ake Tappan Reservoir —A
drinking water sourcefor North-
ern Bergen County, thisreservoir
isfacingincreasing devel opment
pressure around itsshores. Gov.
McGreevey announcedin March
2003 that L ake Tappan and
WoodcliffeLakeand their
tributarieswould be proposed for
increased protection under the
Clean Water Act.™

Point View Reservoir inWayne
Canistear Reservoir (Vernon/
Hardyston)

Echo Lake (West Milford)

Oak Ridge Reservoir
(Jefferson/West Milford)

Clinton Reservoir (West Milford)
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regionisoverde-
velopment. Ac-
cording to a
regiona study of
the New York
and New Jersey
Highlands con-
ducted by the
U.S. Forest Ser-
vice, the High-
lands region
loses more than
5,000 acres a
year to develop-
ment. The study
identified
100,000 acres of
sengtiveand vul-
nerable lands in
thisarea, includ-
ing Sparta
Mountain in the
Farny High-
lands.

Several recent development efforts ex-
emplify the pressure facing this area:

* In 1997 the Denville Council was consid-
ering rezoning 435 acres of former Jer-
sey City watershed land in the Beaver
Brook watershed to accommodate ahous-
ing devel oper.®”

» The Green Acres program was not able
to purchase al of an 879-acre property
near Buck MountaininKinnelon. Thisarea
was dated for 2,000 homes and a golf
course. After the Green Acres purchase,
256 acres remained for the housing de-
velopment.%®

¢ Onthe east side of the Farny Highlands,
the Department of the Army owns 6,000
acres of land called the Picatinny Arse-
nal. Thesiteismostly forested. However,
theU.S. Fishand Wildlife Servicereported
in 1997 that the arsenal may be phased
out and sold in the near future.®®

Although the state has used the Green
Acres program to protect some sensitive
landsinthisarea, other lands remain unpro-
tected, including the Beaver Brook
Greenway, the Waughaw Mountain
Greenway, Mase M ountain, the Buck Moun-
tain corridor, and the Stony Brook extension
of Pyramid Mountain. Many rivers in this
area are tributaries to the Rockaway River
and deserve additional defense from poten-
tial devel opment threats. Theseriversinclude
Timber Brook, Stony Brook, and Beaver
Brook, as well as waterways near the bor-
der between Sussex and Passaic County like
Holland Brook and Russia Brook.

New Jersey Sierra Club

The Split Rock Reservoir and Farny
Sate Park in Morris County
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The Pequannock River
and its Tributaries™

The Peguannock River isabeautiful stretch
of water that begins in Sussex County and
flows east, delineating the Morris/Passaic
County line. It is a favorite for fishing be-
cause of its abundant trout, and the area sur-
rounding it draws hikers from across the
region. It passesthrough verdant forests and
mountainsinthe New Jersey Highlands area.
Theriver suppliesdrinking water to hundreds
of thousands of New Jersey citizensin New-
ark and surrounding communities. The wa-
tershed is home to a variety of rare,
threatened, and endangered wildlife, includ-
ing bobcat, barred owl, red-shouldered hawk,
bog turtle, and the timber rattlesnake.”™
The Pequannock River anditstributaries
are threatened by runoff and sewage dis-
charges from continued sprawling develop-
ment along its tributaries. Pending projects
in the area include a strip mall on the
Pequannock River in Riverdale, ahigh
density housing project in Kinnelon's

of high-density housing. Developmentinthis
site would affect a tributary of the
Pequannock that runs through the property.
The Weber Tract has steep, heavily wooded
dlopesthat descend to theriver, and is prone
to elevated runoff and high erosionwhen dis-
turbed by construction. The same level of
development at nearby "Kinnelon Ridge"
caused large amounts of sediment and mud
to flow into the Pequannock.”™

A company called Bloomingdale Joint
Ventureistrying to win approva to sell prop-
erty to another developer, Baker Residen-
tial, to build a Ramapo Reserve-style
development on Federal Hill in
Bloomingdale.™ Federa Hill isoneof thelast
largetracts of undevel oped land inthe lower
Pegquannock watershed. Several Pequannock
tributariesbegin here. The areaisdesignated
as an environmentally sensitive area in the
State Plan. Baker Residentia proposed build-
ing 360 townhouses on this site, on steep
slopes. Runoff would be certain to degrade
water quality inthe Pequannock if the project
moves forward.”™

Other proposed devel opments have regu-
larly targeted 35,000 acres of Newark wa-
tershed lands in the Pequannock watershed.
The extension of 1-287 through thisarea has
increased both the accessibility of these ar-
eas and the pressure to develop them.

Weber Tract, and a Ramapo Reserve-
style development on Federal Hill in
Bloomingdale.

The proposed stripmall in Riverdale
would belocated 50 feet from the banks
of the Pequannock River, and would
replace a 278-year-old farm estate.
Plans for the site include construction
of a48,000-square-foot concrete build-
ing and apaved parking lot largeenough
to hold over 200 cars.™

InKinnelon, a164-acreplot of land
known as the Weber Tract has been
rezoned for the construction of 150 units
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hotels, two golf courses,
a conference center and
a village of retail shops,
restaurants and night
clubs. This part of Ham-
burg Mountain formsthe
headwaters of both the

HEW FORH

ki Wallkill and Pequannock

The Wallki#l
R

rivers, and ishometo sev-
eral threatened and en-
dangered  species.”™
Vikass NSToed Hamburg Mountain was
originally a protected
State Wildlife Manage-
ment Area until the late
1980s, when the state

The Wallkill River
and the Vernon Valley

The Wallkill River flows into the Wallkill
Nationa Wildlife Refuge, aregion nationally
recognized for its diverse plant and animal
life. Itisalso afavorite of river runners, who
bring their canoes to paddle through lush
meadows and old farmland between the
mountains of the Highlands. The Appala-
chian Trail passes through this region. The
river stretches 27 miles through primarily
rural areas, providing groundwater recharge
and drinking water for 100,000 peoplein New
Jersey and New York.”

Overdevelopment isthe primary threat to
water quality in the area. The stresses on
therocky Wallkill River startimmediately with
sewage plants and encroaching devel opment
in Sussex County, driven by increased ac-
cessibility with thewidening of Route 15. The
Wallkill River and nearby Vernon Valley have
been the target of many recent devel opment
proposal sthat would harm water quality, in-
cluding aproposed resort on Hamburg Moun-
tain.

In July 2000, Intrawest Corporation, an
international devel oper, announced plansfor
aresort in the forests and valleys of Ham-
burg Mountain abovethe Vernon Valley. The
plans included 1,600 condominiums, three

NJPIRG Law & Policy Center

Legidaturesold it to aski
resort developer. Since
then, Vernon Township has been approving
a series of unsuccessful development
schemes for the area.™ Now, New Jersey is
buying thetract back with Green Acresfund-
ing, but Intrawest is still planning devel op-
ment in the area. The corporation is now
looking at Black Creek Valley at the base of
Hamburg Mountain, where they have plans
to build up to 1,000 new housing units, retail
shopping, and aconference center.t’ In 1996,
DEP officials described some of the tribu-
tariestothisriver asbeing "devoid of aquatic
life" mainly dueto runoff from suburban and
urban construction activities|eading to sedi-
ment loading and stormwater contamina-
tion.®
In the 1990s, developers successfully
pushed to expand the capacity of the Sussex
Municipal sewage treatment plant several
times, supporting capacity for tens of thou-
sands of new residentsto moveinto new de-
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velopmentsin the area. Thistreatment plant
dischargesmillionsof gallonsof treated sew-
age per day into the Wallkill River.8

Stormwater runoff continuesto beaprob-
lem in the area. Sparta recently approved a
120-unit development by Sparta Builders,
LLC, whichwill divert surface runoff into a
pipe underneath Marion Road and directly
into theWallkill River, or through aconnec-
tion to the recently constructed town sewer
system, which also empties wastewater into
theWallkill River.8

In 1987 and again in 1993, the DEP dis-
cussed providing greater protection against
degradation for the Wallkill River, but never
followed through.®* On February 22, 1994,

the DEP stated in the New Jersey Register
that if significant progressin watershed man-
agement and planning was not made within
six months, providing stronger protection un-
der the Clean Water Act would be reconsid-
ered. Thewatershed planning processisstill
under development today.® An additional rea-
sonto protect theWallkill comesfrom adeal
worked out between former New Jersey
Governor Christine Todd Whitman and New
York Governor George Pataki. According to
this deal, New York will only protect the
Ramapo River above New Jersey if New
Jersey protects the Wallkill River south of
the New York border.®
InadditiontotheWallkill, severa streams
inthe Vernon Valley, including Black Creek
Brook, Pochuck Brook, Papakating Brook
and Wawayanda Brook are at risk of water
quality degradation from increased develop-
ment. Because of their exceptional impor-
tance asdrinking water sources, recreational
areas, and wildlife habitat, they need to be
protected. The U.S. Fish and Wildlife Ser-
vice has recommended that the Wallkill and
its tributaries be protected because of their
ecological value, and the DEP hasnominated
parts of this river due to ecological signifi-
cance and the relatively low amount of im-
pervious surface around its headwaters.®

Riversin Danger

23



24

The: Musconetcong |
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|ution, sediment, and fecal coliform bac-
teriain aUSGS study of the areafrom
1985 to 2001.%

According to the DEP 1996 305(b)
water quality report, "The upper
reaches of the Musconetcong are be-
lieved to be receiving increasing
amountsof pollution asaresult of area-
wide suburban development." The
lower reaches of theriver faceincreas-
ing levels of bacteria, silt, and runoff
from roadways, while agricultural pol-
lutants decline. In addition, Lake

Upper Delaware
River Basin

The Musconetcong River

The Musconetcong River flows out of New
Jersey’s largest spring-fed lake, Lake
Hopatcong, then slicesthrough adeep lime-
stoneriver valley to meet the Delaware River
a Riegelsville. Along theway, it passes state
and county parks, bustling towns, and some
of themost productive farmland in the state.
Thebeauty of thisvalley drawsvisitorsfrom
across the region, and it has been proposed
for federal "Wild and Scenic" recognition. In
addition, theriver providesdrinking water to
theresidents of Hunterdon and Warren coun-
ties through two supply intakes near Lake
Hopatcong, as well as refilling the under-
ground aguifer.t

Unfortunately, the same fields used for
farming present attractive areas for devel-
opment, the main threat to the
Musconetcong River. According
to the Musconetcong Watershed
Association, "the river is already
showing the effects of increased
runoff from roads, roofs, and park-
ing lotsin theform of streambank
erosion and streambed scour-
ing."® Of al thewaterwaysinthe
Upper Delaware River Basin, the
Musconetcong River, Pohatcong
Creek and the Pequest River had
the highest levels of nutrient pol-

NJPIRG Law & Policy Center

Hopatcong suffersfrom eutrophication
linked to nutrient-laden runoff.

Although the Musconetcong River has
been proposed for Wild and Scenic status,
the river and its tributaries north of
Hackettstown are vulnerable to further deg-
radation from stormwater runoff and sew-
age discharges resulting from continued
development in the area. Developer K.
Hovnanian’seffortsto build large projectsin
L ebanon, Bethlehem, and Union townships
exemplify the pressure facing the region.

Developers have been eyeing
Musconetcong Mountain in Hunterdon
County asapotential sitefor future projects.
Severa years ago, K. Hovnanian Company
began pushing a plan to construct 2,000
townhouses, condos, and single-family homes
on farm land in a fertile river valley in
Bethlehem Township. Hovnanian is one of
the nation’s largest devel opers, and amajor
contributor to political campaigns in the
state.®*
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Hovnanian isa so advancing plansto build
a development called Milligan Farms in
Hunterdon County. The devel opment would
bea292-home subdivision near Sidney Brook
in Union Township. The project would re-
quire a new sewage treatment plant that
would discharge 88,000 gallons of treated
saewageinto the Sidney Brook every day. The
state Department of Environmental Protec-
tion recognizesthiswaterway ashometo the
threatened bog turtle and wood turtle, aswell
asbrook trout, which only liveinthe cleanest
water.%2

The widening of Route 15 will increase
the pressure to build developmentslike this
near the headwaters of the Musconetcong.
Thefull length of thisriver needs protection
from further water quality decline. The U.S.
Fish and Wildlife Service and the DEP En-

Other Vulnerable Waterways in the

Upper Delaware Area

» Lopatcong Creek
» Pohatcong Creek
» Paulinskill River, West Branch

» Riversonthe Hunterdon Plateau, including

Alexauken Creek and Swan Creek

e The Delaware River above Washington

Crossing

dangered and Nongame Species Prorgram
nominated portions of thisriver and itstribu-
tariesfor further protection based onitsrela-
tive lack of impervious cover and its
ecological value.®
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Raritan River Basin

The Raritan River Basin carries water from
the southeastern expanse of the Highlands
in Morris and Hunterdon Counties to the
coastal marshes of Middlesex County. The
area hoststwo of the state'slargest drinking
water reservoirs, Spruce Run Reservoir and
Round Valley Reservoir. Thesereservoirsare
amagjor drinking water source for popul ated
citiesin central New Jersey.
Theheadwaters of the Raritan River flow
through some of the most rapidly developing
areas of the state. A proposed project by Pulte
Homes near the South Branch of the
Rockaway Creek clearly shows the type of
threat facing the region. The 911-home
project, known as Windy Acres, would oc-
cupy 292 acres in Clinton Township. The
construction of Windy Acres would require

Mark Rauschkolb

Union Township, Hunterdon County, August
13, 2001—Runoff after a 1.1 inch rainstorm
overwhelmed the stormwater drainage system
in a neighborhood at the headwaters of
Mullhockaway Creek, a tributary of Spruce
Run reservoir and a drinking water source for
much of central New Jersey.

NJPIRG Law & Policy Center

anew sewage treatment plant, which would
discharge wastewater in to the Rockaway
Creek, a high-quality waterway home to
brown trout and wood turtles. The project
was unanimously rejected by the Clinton
Township Planning Board in July 2001, but
Pulte Homes is currently suing to overturn
thedecision.

For another example, look at the Neshanic
River watershed, a tributary of the South
Branch. Much of this watershed lies within
the boundaries of Raritan Township. Be-
tween 1986 and 1995, Raritan Township
added 2,266 acres of urban area. Between
1990 and 2000, thetownship added 4,193 new
residents and issued 1,517 permits for resi-
dential housing units. Asaresult, six percent
of the Neshanic watershed was claimed by
devel opment between 1986 and 1995, |ead-
ing to a 6% decline in water quality during
the 1990s.

However, only four percent of the
Neshanic River watershed was covered by
impervioussurfacein 1995. Thereisstill time
to protect it, aswell asother vulnerable parts
of the headwaters of the Raritan River.

Vulnerable Waterways in the
Raritan River Basin
» Assicong Creek
» Allerton Creek
* Neshanic Creek
» Spruce Run Creek
* Prescott Brook
» Back Brook
» Cramers Brook
* Pleasant Run
* Holland Brook
» MiddleBrook
» Walnut Brook
* Rockaway Creek
» Sidney Brook
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Rancocas Creek

Rancocas Creek flows from the Pinelands
Protection Areain the coastal plain of New
Jersey tothe Delaware River, providing clean
drinking water for the people of Pemberton,
Medford, Evesham, Mount Holly, Mount L au-
rel, and Willingboro. Surface water intakes
are located near Delran and on the upper
part of the north branch of the creek.* In
addition to itsimportance as adrinking wa-
ter source for the region, Rancocas Creek is
home to severa bald eagle pairs and other
threatened and endangered species.®
Overdevelopment is the main threat to
water quality in Rancocas Creek. The heavy
development pressure felt in thisareais ex-
emplified by the continued expansion of sub-
urban areain Mount Laurel. On December
28, the Mount Laurel Township Planning

Board gave final approval to Rancocas
Pointe, a new 326-home development
planned for 86 acres on the south bank of
Rancocas Creek by J.S. Hovnanian and
Sons, Inc.® The development has nearby
residentsworried that the creek will change
forever.”” The New Jersey DEPEndangered
and Nongame Species Program andthe U.S.
Fish and Wildlife Service have recom-
mended the Rancocas Creek for stronger
protection under the Clean Water Act be-
cause of itsecological significance.%®

Burlington County Land Use Office
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Oldmans Creek

Oldmans Creek flowsfromthe
coastal plain to the Delaware
River, marking the boundary
between Gloucester and Salem
counties. It meanders through
lush green farms, cool forests,
and expansive tidal wetlands.
It is an important source of
groundwater replenishment
and wildlife habitat for the re-
gion.*®

However, new develop-
mentsarerapidly transforming
the area, threatening water
guality. Non-point sources are the only con-
tributor to water quality problemsin Oldmans
Creek above the tidal line. The creek is af-
fected by agricultural and suburban sources
of runoff, including runoff from road and
housing construction, urban surfaces, mining
activities and leachate from septic systems.
All these sources have beenidentified by lo-
cal officiasto beresponsiblefor adeclinein
water quality and some minor habitat destruc-
tion in the 1990s.’®

The development pressurein thisareais
exemplified by the recent battle over the
mammoth Weatherby project in Woolwich,
the state's second fastest-growing township.
Summit Homesisbuilding 4,500 homesinthe
area, putting a heavy strain on the area’'s

NJPIRG Law & Policy Center

A farm along Oldmans Creek.

Dan Grenier, South Jersey Watershed Alliance

drinking water supplies. Threeyearsago, the
state said that development along the
Gloucester-Salem county border had to stop,
or the aguifer which supplies drinking water
to theregion would berapidly depleted. Sum-
mit Homes then sued the state, seeking to
advance the project despite the water sup-
ply concerns. In 2001, the L egislature passed
abill that allowed water companies to tem-
porarily pump 283 million more gallons per
year from the endangered aquifer while a$6
million pipelineisbuilt to supply treated wa-
ter from the Delaware River.’®* Currently,
the mayor of Woolwich is appealing the
DEP's decision to grant temporary permits
to withdraw excess water from the aquifer,
citing concern about the depletion of other
residents’ well water.

Projectslike thisthreaten to degrade wa-
ter quality in Oldmans Creek, slow aquifer
recharge by increasing runoff fromimpervi-
ous surface, and exhaust drinking water sup-
plies for current and future residents.
Because of itsecological significance ashabi-
tat for rare and threatened species, the U.S.
Fish and Wildlife Service and New Jersey’s
DEP Endangered and Nongame Species Pro-
gram have recommended parts of Oldmans
Creek for increased protection under the
Clean Water Act.1%
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Although 10 miles of the
Maurice River and 24 miles of
its tributaries are federally des-
ignated Wild and Scenic rivers,
much of the waterways are vul-
nerableto further declinein wa-
ter quality. Much of the
development pressureis happen-
ing at the headwaters of the
Maurice River.

Between 1996 and 2001,
Monroe Township issued more
than 2,600 building permits for
residential homes in part of the
watershed that aready has 5%

The Maurice River

TheMauriceRiver isanationally recognized
"Wild and Scenic" river with nationally and
internationally important resources. Millions
of migrating birdsflock toitsclean watersin
late summer every year, and the river pro-
vides a critical link between the Delaware

Estuary and the Pinelands.’®® It is home to

20-30 pairs of threatened osprey and four

pairsof bald eagles.’® It passesthrough wide

fieldsof crops, untouched forests, the scenic
town of Vineland, and finally reaches an ex-
pansivetidal marsh.

TheMauriceRiver aready hassomewa-
ter quality problems;1%

e In the lower sections of the river, sew-
age treatment plant discharge contami-
nated the shellfish beds with bacteria,
resulting in aban on shellfish harvesting.

» Tributariesincluding Still Run, Little Ease
septic tank leachate and runoff from crop
and pasture lands, urban surfaces, road
and home construction, and road mainte-
nance.

impervious surface cover. In
1990, Monroe issued permits for only 54
homes, while in 1999 the township issued
permitsfor 490 homes.

Thefull length of thisriver, especidly its
headwaters, needs full protection from wa-
ter quality degradation under the Clean Wa-
ter Act. The U.S. Fish and Wildlife Service
and New Jersey’s DEP have identified the
Maurice River asacandidatefor further pro-
tection because of its proximity to undevel-
oped open space and its significance as
wildlife habitat.'%

Cape May Times

urple martins and swallows floc
to the wetlands surrounding the
Maurice River every year.
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The Cohansey River

The Cohansey River stretches 30 miles
through eastern Salem County, passing
through important agricultural land and wide
tidal marshes along the Delaware Bay. It
helps to refill the groundwater aguifers that
supply drinking water and irrigation water for
theregion.

Pollution in the Cohansey River comes
from both agriculture and suburban devel op-
ment activities. Specifically, leachate from
septic systems and runoff from croplands,
pasturel ands, housing developments, roads,
and urban surfaces impact water quality.'”
Asaresult, thetida sectionsof the Cohansey
do not support shellfishing because of bacte-
rial contamination.

Further development could makethe pol-
|ution problem more severe. Hopewell Town-
ship isthe most rapidly growing areain the
watershed. The number of housing units per-
mitted by thetownship tripled from the 1980s
to the 1990s. From 1996 to 2001, the town-

NJPIRG Law & Policy Center
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A DEP employee collectsinsect
samplesin the Cohansey River at
Siver Lake Road.

shipissued permitsfor amost 1,000 homes.

Thefull length of thisriver needs protec-
tion from future water quality decline. The
U.S. Fish and Wildlife Service and the New
Jersey DEP have identified the Cohansey
River as a candidate for further protection
because of its proximity to undevel oped open
space and its significance as wildlife habi-
tat_los

Other Vulnerable Rivers
in the Lower Delaware River
and Bay Area

e Sdem Riverl®

e Alloway Creek!'
e Mad Horse Creek
e Stow Creek!!

* Cedar Creek!*?

e Nantuxent Creek

e Orandaken Creek
» Dividing Creek

e West Creek

e East Creek




Atlantic Coastal Region

The Manasquan River

The Manasguan River flows from central
Monmouth County totheAtlantic Ocean. The
riverisafavoritefor fishing and boating, and
the bay and beachesat itstidal end are popu-
lar placesfor swimming. Theriver aso sup-
pliesdrinking water for hundreds of thousands
of Jersey Shore residents through several
drinking water intakes.'*®

Devel opment strained drinking water sup-
pliesin this area as early as the 1980s. Due
to heavy use of the groundwater, the DEP
forced Monmouth County to slash ground-
water use by up to 60%. In return, the state
spent morethan $75 million building areser-
voir fed by the Manasquan River that sup-
plies 16 million gallons of water to morethan
half a million people.** This reservoir was
proposed for protection by the McGreevey
administration on Earth Day 2002 in recog-
nition of its significance as adrinking water
source.

About half of the land in this watershed
was used for growing crops and grazing ani-
malsin 1995, but large-scale development is
transforming the area from an agricultura
past into a suburban future. This develop-
ment is the main threat to water quality in
the Manasguan River.

The Manasguan watershed region isone
of themost rapidly growing areasof the state.
This growth can clearly be seen in a few
statistics:'?®

Other Vulnerable Rivers in the
Atlantic Coastal Region
e Shark River

* Tributariesof the
Swimming River Reservoir?’

* Navesink River
e Cedar Creek

» Private-sector employment in the area
grew by 23.2%in the 1990s, whileit grew
only 6.0% statewide.

¢ 34,000 new residents moved into the area
inthe 1990s.

* Urban area in the watershed grew by
17.6%.

» Freehold, Howell, and Wall all grew by
morethan 25%, compared to 8.6% for the
state as a whole.

e Over 12,000 new housing unitswere built
inthe 1990s.

» Approximately 6,500 acres, or 6.1% of the
total land area in the watershed was de-
veloped between 1986 and 1995.

At thisrate, build-out will happen by the
year 2031.

If development continues until the water-
shed is completely built-out, an additional
6,150 residential homesand 63 million square
feet of impervious surface will be added,
mostly inthetownsof Freehold, Howell, and
Wa| | .116

Recent headlines from local papers de-
scribe the development pressure facing the
region:

* “Planners OK 135 homes on Hascup
Farm.”** HOWELL — USHome, Free-
hold Township, hasreceived final approval
to build 135 homes on Route 524 on the
203-acre Schuch-Hascup tract between
Howell and Havens Bridge roads.
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Monmouth County Park System

A kayaker on the upper Manasguan
River.

* “Plannersbegin hearing planfor adult com-
munity: Toll Brothershasplansfor Riviera
at Freehold on Jackson Mills Road.” 8

NJPIRG Law & Policy Center

FREEHOLD TOWNSHIP— Toll Broth-
erswantsto subdivide a 227-acre lot and
build a300-unit age-restricted community
at Jackson Mills and Bergerville roads.

Because of its significance as adrinking
water source and recreational area, thisriver
needs protection from further pollution un-
der the Clean Water Act. The NJDEP lists
parts of the Manasquan River as candidates
for further protection because of its proxim-
ity to undevel oped open space and less than
10% impervious cover draining to a public
water supply.t
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plant’s discharge ca-
pacity, bringing it to
2.25million gallonsof
discharge per day.
Thisdischarge flows
into the environmen-
taly sensitive Great

Egg Harbor River. As
aresult of the expan-
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The Great Egg Harbor River

The Great Egg Harbor River is anationally
recognized "Wild and Scenic" river, passing
through some of the most pristine forestsin
the state, including the Pinelands Protection
Area. Itishometo 41 species of fish and 87
speciesof birds, including the nationally en-
dangered peregrinefalcon and the nationally
threatened bald eagle and piping plover.'?
Hundreds of boaters can be found along its
length, fishing and watching wildlife. Hikers
flock to enjoy isolated spots along its banks.

However, the headwater areasin particu-
lar arethreatened by increasing devel opment
in eastern Camden and Gloucester counties.
Theriver beginsflowing from aspring which
isrouted around the Berlin Circle Shopping
Center and a parking lot, emerging from a
pipeat the Camden County Park in Berlin.!%

TheWins ow Township sewage treatment
plantin Sicklerville exemplifiesthe problem
of sewage dischargein the upper Great Egg
Harbor watershed. In the last few years,
pressure from increasing development led to
a 600,000 gallon-per-day expansion of the

polluted with nutrients

and sediment from
sewage treatment wastewater, runoff, sep-
tic system leachate, and agricultural runoff,
and residential development inthewatershed
outside the Pinelands is rapidly consuming
wildlife habitat.'

This important river needs stronger pro-
tection from devel opment-rel ated pollution,
especially along its headwater streams. Be-
cause of the ecological significance of the
Great Egg Harbor River, the U.S. Fish and
Wildlife Serviceand New Jersey’'sDEPhave
nominated it asacandidatefor additional pro-
tection under the Clean Water Act.'?

Weymouth Township

_ g,
Canoe enthusiasts launching onto the

Great Eg%Harbor River at mouth
Furnace Park.

Riversin Danger

33



34

The Toms River e

The Toms River and its
tributariesdrain asignifi-
cant portion of the east-
ern Pinelands Protection
Area, and recharge the
Kirkwood-Cohansey,
Magothy, and Piney Point
aquifersthat supply much
of the drinking water for
the region. Because the
aquifersinthisregion are
close to the surface, they
are especialy vulnerable
to contamination.'® The

Pim rhnday

Toms River eventually

reaches Barnegat Bay, an ecologically im-
portant estuary very popular with boatersand
fishermen.

Development is the main threat to water
quality in the Toms River. The Upper Toms
River flows through Jackson and Dover
Townships in Ocean County and Freehold
Township in Monmouth County. Between
1986 and 1995, these townships each added
over 1,700 acres of new devel opment, rank-
inginthetop 13 most rapidly devel oping ar-
eas of the state. This development claimed
6% of the Toms River watershed area. The
Toms-MullicaWatershed Areawaslisted as
an Area of Probable Concern in the U.S.

NJPIRG Law & Policy Center

EPA's National Sediment Inventory (1997)
dueto sediment contamination.

Despite this rapid development, the up-
per part of the river still contained less than
5% impervious surface. Thereisstill oppor-
tunity to preserve the high water quality of
thisriver.

Water supply isamajor issueinthe Toms
River watershed. In 1990, the area was us-
ing 16 million gallonsof water more than sup-
plies could sustainably provide, alevel that
may rise to 40 million gallons by 2040.1%
Reducing runoff and pollutioninthisriver with
stronger protection under the Clean Water
Act can help maintain groundwater recharge
rates.



eserving pristine waterwaysrequires
rotecting pristine forests and wet-
lands, maintaining buffer corridors,
minimizing impervious surface additions, and
preventing new or expanded sewage dis-
charges in vulnerable areas. Each of these
steps can promote heal thy streams and good
drinking water quality to provide long-term
protection for public health and public drink-
ing water supplies.

Under the Clean Water Act, states can
designate waterbodies as "high quality” wa-
ters and protect them from any changes that
would measurably harm water quality. This
anti-degradation provision, officially known
as the Category One or C1 program, can be
an effective tool for the state to use to pro-
tect pristine waterways from devel opment-
related pollution. Eligibleriversand streams
include those with exceptional significance
as drinking water sources, wildlife habitat,
or recreational areas.

Waterways designated as C1 are pro-
tected with buffer zones surrounding their
banks, providing filtersto reduce runoff and
increase groundwater recharge. Developers
wishing to build sewage treatment plantson
theserivers are required to ensure that sew-
age discharge will not measurably degrade
water quality. As a result, the C1 program
can be an effectivetool to protect water qual-
ity from the negative effects of devel opment.

Governor McGreevey’s administration
has made protecting our drinking water sup-
pliesapriority. During the 2003 State of the
State Address, Governor McGreevey cited
uncontrolled development as a major threat
to our drinking water supplies.’?® On Earth
Day 2002, the administration proposed pro-
tection for ninedrinking water reservoirsand
six streamsusing the Category One program,
with seven new trout streams added in De-
cember 2002. In March 2003, the adminis-
tration announced abroad list of waterbodies
as candidates for this same level of protec-
tion, including the Metedeconk River and
Lake Tappan.1?®

PoLICY FINDINGS

The administration can help ensure that
New Jersey’sdrinking water sourcesremain
protected for future generations by improv-
ing the scope and effectiveness of the Cat-
egory One program with thefollowing steps:

Officially finalizing Category One status
for the waterbodies the administration
has already identified as high-quality.

Theadministration hasaready selected a set
of drinking water reservoirs and pristine
streams across the state for protection un-
der the Clean Water Act beginning on Earth
Day 2002. Fifteen waterwayswerefirst pro-
posed for protection in April 2002, with an
additional seven trout streams selected in
December. The Department of Environmen-
tal Protection should finalizetheregulations
for these waterbodies, ensuring that their
current water quality is preserved.

Extending protection to an inclusive and
comprehensive list of waterways across
the state, similar to thelist of waterways
nominated by both the DEP and the pub-
licin March 2003.

The Department of Environmental Protec-
tion should emphasi ze drinking water sources,
habitat for threatened and endangered spe-
ciesincluding coastal areas, headwaterswith
low impervious cover, and the tributaries of
protected rivers or reservoirsin selecting wa-
ters for Category One status. Since water
flowsinto reservoirs and other drinking wa-
ter sources from wide headwater areas,
projects that pollute headwaters can also
pollute protected waterbodies downstream.
Accordingly, waters upstream of protected
areas should be treated with the same level
of care. Thedepartment should move quickly
to officially propose protection for waterways
onthiscomprehensivelist.

Integrating implementation procedures
for protecting C1 waterways to all state
water quality rules to ensure that they
are effective.
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A law isonly aseffective asitsimplementa-
tion. The Department of Environmental Pro-
tection should ensure that the
anti-degradation provisionswork to prevent
pollution by incorporating thefull intent of the
law inrelevant regulations, including therules
governing septic systems, groundwater pro-
tection, stream encroachment, wetlands man-
agement, coastal management, water
allocation, and stormwater management. For
example, the recently proposed stormwater
management rule providesa 300-foot buffer
zone around Category One waterways. This
rule changeis agood start. Further changes
likethis, including tougher sewage discharge
standardsfor Category One waterways, will
be necessary to ensure the full effectiveness
of the anti-degradation program.

NJPIRG Law & Policy Center

Strengthening and enforcing existing
regulations to ensure no measurable
water quality decline in Category One
waterways.

The Department of Environmental Protec-
tion should enact and enforce buffer zone
rules, limitson discharge from sewagetreat-
ment plants, and limitson dischargefromin-
dustry for current Category One waters
across the state. Increased enforcement
should prevent any pollution from harming
water quality in these specia waterways. Re-
gardless of the location of these waterways
on the DEP's"BIG Map," which lays out a
growth plan for the state, Category One
waters should receive the samelevel of pro-
tection.



Northwest New Jersey

Inthe Highlands area.of Northwest New Jer-
sey, water quality declined in the Wallkill
River, the Papakating Creek, the Pequest
River, and the Musconetcong River.

Wallkill River

The Wallkill River drains into the Wallkill
National Wildlife Refuge and providesdrink-
ing water for roughly 100,000 peoplein New
York and New Jersey.

Increasing development in this area ac-
companied dramatic water quality changes
in this river during the last decade. Overall
water quality intheWallkill declined by 16%,
whilewater quality in Papakating Creek de-
clined by 23%. Over 80% of thetesting sites
in this watershed showed moderate impair-
ment.

» Three percent of the total land feeding
theWallkill River was devel oped between

1986 and 1995.

e 2,579 acres of land were developed, the
equivalent of over 1,900 football fields.

e Asof 1995, these watersheds contained
3,122 acres of pavement, rooftops, and
other impervious surfaces, roughly four
percent of the watershed.

» During the 1990s, 9 of 13 sites showed
significant water quality decline, 2 of 13
showed no change, and 2 of 13 improved.
These water quality declines are likely

tied to the repeated expansion of the Sussex

County sewagetreatment plant in Sussex and

runoff fromincreasing devel opment activity.

Pequest River

Bear Creek and the Pequest River above

Bear Swamp declined in qudity by morethan

11% during the 1990s.

» Slightly morethan 2% of totd land inthese
watersheds was devel oped between 1986
and 1995.

e 1,058 acres of land were developed, the
equivalent of over 750 football fields.

APPENDIX:
DEVELOPMENT AND WATER QUALITY BY REGION

e Asof 1995, these watersheds contained
1,250 acres of pavement, rooftops, and
other impervious surfaces, roughly 3% of
the watershed.

» During the 1990s, 4 of 7 testing sites
showed significant water quality decline,
while 3 showed no change, with over 70%
of these sites moderately impaired.

Musconetcong River

Below Trout Brook, the Musconetcong de-

clinedin quality by 6%.

» Four percent of total land was developed
in thiswatershed between 1986 and 1995.

» 1,760 acres of land were developed, the
equivalent of over 1,300 football fields.

» Asof 1995, these watersheds contained
1,670 acres of pavement, rooftops, and
other impervious surfaces, or 3.5% of the
watershed.

* Duringthe1990s, 4 of 7 sitesshowed sig-
nificant water quality decline, while 3
showed no change, with over 70% mod-
erately impaired.

Central New Jersey

In Central New Jersey, water quality declined
in the Neshanic River, Lawrence Brook and
theMillstone River.

The Neshanic River

The Neshanic River declined in water qual-

ity by 6% during the 1990s.

* 6% of total land was devel oped in water-
sheds feeding the Neshanic River be-
tween 1986 and 1995, bringing the
watersheds to 22% urban land use.

e 2,100 acres of land were developed, the
equivalent of nearly 1,600 football fields.
* Asof 1995, these watersheds contained
1,226 acres of pavement, rooftops, and

other impervious surfaces, or about 3.5%
of total land area.
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» 5o0f 7tedting sites showed significant wa-
ter quality decline, with over 85% moder-
ately impaired.

A large amount of the new development
in this area was located just below the
confluence of the First, Second, and Third
Neshanic Rivers.

Lawrence Brook and the
Millstone River

The watersheds containing the Lawrence
Brook and the Millstone River faced some
of the heaviest development pressureduring
the late 80s and early 90s. These waterways
experienced awater quality decline of about
12%.

» 7% of total land was developed in these

watersheds between 1986 and 1995.

» 6,688 acres of land were developed, the
equivalent of over 5,000 football fields.

e Asof 1995, these watersheds contained
11,570 acres of pavement, rooftops, and
other impervious surfaces. That repre-
sents 18% of the Lawrence Brook wa-
tershed and 10% of the Millstone.

» Asof thelast testing, 4 of 20 sites tested
in this basin showed severe impairment,
15 of 20 showed moderate impairment,
and only 1 showed no impairment.

The Atlantic Coast

Along the Atlantic Coast, water quality de-
clinedintheNavesink River, the Shark River,
the Manasguan River, the Metedeconk River,
Tom's River, the Manahawkin River, the
Mullica River, the Great Egg Harbor River,
and the Tuckahoe River.

Navesink

* 6% of total land was developed in water-
sheds feeding the Navesink River be-
tween 1986 and 1995.

e 2,576 acres of land were developed, the
equivalent of over 1,900 football fields.

e Asof 1995, these watersheds contained
5,998 acres of pavement, rooftops, and

NJPIRG Law & Policy Center

other impervious surfaces. That repre-
sents 10% of the watershed.

Inthe late 1990s, 12 of 15 sitestested in
this basin showed moderate impai rment
and 3 of 15 showed severe impairment,
representing a 3% water quality decline.

Manasquan

6% of total land wasdeveloped in water-
sheds feeding the Manasquan River be-
tween 1986 and 1995.

3,100 acres of land were developed, the
equivalent of over 2,300 football fields.

As of 1995, these watersheds contained
5,587 acres of pavement, rooftops, and
other impervious surfaces. That repre-
sents over 10% of the total watershed.

Inthelate 1990s, 1 sitewas severely im-
paired, 9 were moderately impaired and
3 were unimpaired, representing a 4%
water quality decline.

Metedeconk

The North Branch of the Metedeconk
showed an 8% water quality decline, while
3 sitesin the lower Metedeconk watershed
showed a 33% water quality decline.

Over 4% of total land was developed in
watersheds feeding the North Branch of
the Metedeconk River between 1986 and
1995.

1,600 acres of land were developed, the
equivalent of over 1,200 football fields.

As of 1995, these watersheds contained
6,000 acres of pavement, rooftops, and
other impervious surfaces. That repre-
sents over 23% of the North Branch wa-
tershed, and 12% of the Lower
Metedeconk watershed.

In the late 1990s, 1 testing site was se-
verely impaired, 8 were moderately im-
paired and 2 were unimpaired.

Shark River

Water quality in the Shark River watershed
declined by 14% during the 1990s.



Over 4% of total land in this watershed
was devel oped between 1986 and 1995.

1,700 acres of land were developed, the
equivalent of nearly 1,300 football fields.

As of 1995, these watersheds contained
8,170 acres of pavement, rooftops, and
other impervious surfaces. That repre-
sents over 21% of the watershed.

In the late 1990s, 3 sites were severely
impaired, and 4 were moderately impaired.

Toms River

Water qudity in TomsRiver above Oak Ridge
Parkway declined 14% in the 1990s.

Six percent of total land in thiswatershed
was devel oped between 1986 and 1995.

2,178 acres of land were developed, the
equivalent of over 1,600 football fields.

As of 1995, these watersheds contained
1,920 acres of pavement, rooftops, and

other impervious surfaces. That repre-
sents 5% of the watershed.

Inthelate 1990s, 4 siteswere moderately
impaired, and 6 were unimpaired.

Great Egg Harbor River

Water quality inthe Great Egg Harbor River
above Hospitality Brook declined by 11%in
the 1990s.

Four percent of total land in this water-
shed was developed between 1986 and
1995.

1,900 acres of land were developed, the
equivalent of over 1,400 football fields.

As of 1995, these watersheds contained
3,557 acres of pavement, rooftops, and
other impervious surfaces. That repre-
sents 8% of the watershed.

Inthelate 1990s, 4 siteswere moderately
impaired, and 3 were unimpaired.

Table Al: Development in Watersheds with Worsening Water Quality

Watershed

Millstone River (above Carnegie Lake)
Lawrence Brook

Millstone River (below Carnegie Lake)
Neshanic River

Manasquan River

Toms River (above Oak Ridge Parkway)
Metedeconk River

Kettle Creek / Barnegat Bay North
Toms River (below Oak Ridge Parkway)
Whale Pond Brook / Shark River
Navesink River / Lower Shrewsbury River

Great Egg Harbor R (above Hospitality Brook) Great Egg Harbor

Metedeconk River, North Branch
Musconetcong River (below Trout Brook)
Absecon Creek

Paulins Kill (above Stillwater Village)
Papakating Creek

Bear Creek

Wallkill River (above road to Martins)
Wallkill River (below road to Martins)

% % Impairment Water

New Impervious  Score Quality

Region Development Surface Late 1990s Change
Millstone 7.5 9.9 14 Declined
Lower Raritan 6.6 17.9 14 Declined
Millstone 6.6 8.9 16 Declined
S. Branch Raritan 5.9 3.4 18 Declined
Monmouth 5.9 10.6 16 Declined
Barnegat Bay 5.6 5.0 23 Declined
Barnegat Bay 5.0 23.7 9 Declined
Barnegat Bay 45 16.5 1 Declined
Barnegat Bay 4.4 135 22 Declined
Monmouth 4.4 21.0 12 Declined
Monmouth 4.3 9.9 13 Declined
4.2 7.8 20 Declined

Barnegat Bay 3.9 11.8 19 Declined
Upper Delaware 3.7 35 25 Declined
Great Egg Harbor 3.6 10.7 14 Declined
Upper Delaware 34 3.9 21 Declined
Wallkill 3.0 2.3 21 Declined
Upper Delaware 2.6 1.3 20 Declined
Wallkill 25 4.6 19 Declined
Wallkill 24 2.2 21 Declined
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METHODOLOGY

Data Sources

Water quality data comes from the New Jersey
Department of Environmental Protection’s
(NJDEP) Ambient Biomonitoring Network
(AMNET). GIS shape files containing this data
were obtained from the DEP website at
www.state.nj.us/dep. Land Use and Land Cover
datawas prepared by NJDEP using aerial photo-
graphstakenin 1986 and againin 1995. Thisdata
is also available on the NJDEP website, along
with GI S shapefilesdescribing USGS Hydrologic
Unit Code (HUC) watershed boundaries, and
municipal boundaries. Building Permit informa-
tionisfrom the New Jersey Department of L abor
andthe U.S. Census, available at www.njpin.net.

Land development and impervious surface
data come from an analysis of the NJDEP 1986-
1995 Land Use/Land Cover GIS data set using
watershed boundaries described by USGS 11-
digit codes; Water quality datacomesfrom acom-
parison of the NJDEP AMNET surveys carried
out inthe early and late 1990s, using the average
value for al testing sites within awatershed de-
scribed by USGS 11-digit codes; Testing sites
showing impairment data reflects the number of
testing sites within awatershed showing impair-
ment (AMNET score 21 or below) and severeim-
pairment (AMNET score 6 or below).

Data Analysis

Water Quality

The average water quality score was derived for
each watershed as described by United States
Geological Survey eleven-digit codes (HUC 11)
by determining the average value of al of the
AMNET sites within a watershed, both for the
early and late 1990s. For the purpose of generat-
ing the relative color categories on the maps in
Figure One, we defined " Serious” impairment as
ascore of 11 out of 30 or below. "Unimpaired”
was defined as 24 or above, and "Moderately
impaired" included val ues between thesetwo cat-
egories. For allocating individual sites to a cat-
egory asin Table One, we used the same scale as
the NJDEP. Severely impaired sites have ascore

NJPIRG Law & Policy Center

of 6 or below, impaired sites have a score of 9to
21, and pristine sites have scores of 24 to 30. We
compared average measurements in the early
1990s to those from the late 1990s to determine
water quality trends.

Land Use

For theland useanalysis, werelied onthe NJDEP
1986-1995 Land Use/Land Cover data set, and
the pioneering work of the Rutgers Center for
Remote Sensing and Spatial Analysis.**® We de-
fined new devel opment as areas which changed
from a natural state or agricultural use to urban
use—including both residential and commercial
areas. We calculated the area of new develop-
ment and impervious surfacein 1995in eachwa-
tershed and municipality using ArcView, a GIS

program.
Building Permits

We created the building permit mapsusing infor-
mation on the yearly issue of building permits
from each New Jersey municipality. Welooked at
single family units and apartments and coded
each municipality with the corresponding build-
ing permit information using ArcView.

Selection of Endangered
Rivers

We chose endangered rivers based on the fol-

lowing criteria

1) Riverswithrelatively pristinewater quality that
may have seen degradation in recent years.

2) Waterways that supply drinking water and
groundwater recharge for large numbers of
people.

3) Habitat for threatened and endangered spe-
cies, as defined by the New Jersey DEP En-
dangered and Nongame Species Program’s
L andscape Project. GI S maps describing habi-
tat for rare and threatened species are avail-
able at the DEP website.

4) Areas of the state coming increasingly under
development pressures

5) Watersheds that have relatively low impervi-
ous cover and have not reached build-out.
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