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ERRATA

The Department of Environmental Protection and Energy wishes to correct the
following errors in the New Jersey 1992 Water Quality Inventory Report:

Chapter III, Page ITI-63.

o The Pequest River ambient monitoring station is correctly denoted on this map by
number 2 and not by number 1 as stated on page III-62. Station 1 on the map
(Beaver Brook) is no longer in service.

Chapter III, Page 11I-176.

o The Toms River ambient monitoring station is correctly noted on this map by
number 7 and not by number 1 as stated on page III-175. Stations 5 and 6
delineated on the map are no longer in operation.
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CHAPTER I

EXECUTIVE SUMMARY AND
RECOMMENDATIONS FOR IMPROVING WATER QUALITY

EXECUTIVE SUMMARY

The New Jersey 1992 State Water Quality Inventory Report is an

assessment of current water quality conditions in the State’s
major rivers, lakes, estuaries, ocean waters, and ground water.
In addition, the report describes which waters are attaining
state designated water uses, the pollution problems identified,
and the suspected and known sources of water pollution. Waters
assessed in this report are limited to New Jersey state waters:;
no interstate waters are assessed. An assessment of the Delaware
River is reported to USEPA through the 305(b) submittal of the
Delaware River Basin Commission. The interstate waters between
New Jersey and New York are assessed through submittals to USEPA
provided by the Interstate Sanitation Commission.

This report is prepared every two years pursuant to Section
305(b) of the Federal Clean Water Act and is the tenth in a
series of state water quality inventory reports since 1975.
Water quality data presented here is current through 1991;
descriptions of programs are current through mid 1992. The
following is an overview of the 1992 State Water Quality
Inventory Report including major conclusions and findings.

CHAPTER II:

- New Jersey has 6,450 miles of rivers, 24,000 acres of public
lakes, 900,000 acres of freshwater and tidal wetlands, 120 miles
of ocean coastline, and 420 square miles of open estuarine
waters. New Jersey had 7.5 million residents in 1990.

- It is the goal of the Federal Clean Water Act that freshwaters
of the State should support primary contact recreation
(swimming), and the maintenance and propagation of natural and
introduced biota. Most estuarine and ocean waters should also
meet these goals (and uses), as well as support the harvesting of
uncontaminated shellfish. However; certain interstate waters
between New Jersey and New York, and New Jersey and Pennsylvania,
do not have to have sufficient water quality necessary to support
these goals (uses).

CHAPTER III:
- The report uses two methodologies to assess water quality and

pollution sources: monitored assessments (based on actual in-
stream monitoring) and evaluated assessments (based on



professional judgment, land uses, known pollution sources, and
other non-water quality information).

- Water quality, in fresh water rivers and streams, has been
assessed for aquatic life use support in 1,515 linear miles.
Primary contact use support is assessed in 525 linear miles. A
few public lakes are monitored (37 since 1989), but most are
evaluated. Over 600 miles of estuarine waters are monitored; and
440 ocean square miles are monitored.

- Of the total fresh water stream miles monitored for primary
contact use, 15 percent fully support the primary contact use but
are threatened. Another 8 percent of assessed waters partially
support the use. Primary contact use is not supported in 77
percent of waters. High fecal coliform concentrations are the
principal reason why so many waterways are not of swimmable
quality.

- Waters classified as swimmable but threatened are often in
protected watersheds or directly downstream of an impoundment
where the settling action of the impoundment is likely to reduce
the instream bacteria levels.

- Of the approximately 1,515 stream miles evaluated and monitored
for aquatic biota, 68 percent of assessed waters are believed to
be fully supporting the aquatic life use (fish propagation and
maintenance designated use). These waters, however, are regarded
as threatened. Waters which have moderately degraded fish
communities are considered to be partially meeting the aquatic
life use; 22 percent of the assessed waters fall into this
category. Only 11 percent are classified as not meeting the use.

- Trends in water quality in New Jersey were assessed by the US
Geological Survey for both an ll-year and 6-year period. Several
trends were relatively consistent on a statewide basis. 1In
general, dissolved oxygen improved throughout the state. Fecal
streptococcus bacteria displayed increases while fecal coliform
exhibited both increases and decreases state-wide, depending upon
location. There were statewide increases in dissolved sodium,
chloride, calcium, magnesium, as well as specific conductance.
Trace metals declined generally, and nutrients displayed mixed
trends.

- All of New Jersey’s public lakes are classified as threatened
for support of the primary contact recreational use. Current
monitoring information on public lakes is limited to several
dozen. Based upon lakes which have been assessed, it is
determined that the most frequent pollution problems are
nutrients, siltation, depressed dissolved oxygen levels, and
excess primary productivity. Nonpoint source pollution is cited
as the principal source of contaminants.

- Comparisons with prior assessments of the proportion of waters
supporting the aquatic life use in freshwaters is not encouraged



because different assessment methodologies are now employed to
determine use attainment than were used in the past. Extensive
macroinvertebrate assessments have replaced many of the older
fisheries surveys previously utilized. Still earlier editions of
this report relied principally on water chemistry data before
moving to fisheries surveys. Slight changes in the assessment of
the primary contact use have also made comparisons difficult.

The Department has changed its criteria to conform to USEPA’s
"standardized" nationwide assessment procedure for primary
contact recreation. Although these changes are not significant,
they nonetheless make comparisons with previous assessments
misleading.

- With regard to the support of primary contact use in New
Jersey’s estuaries, beach closures in bay regions occur in such a
manner that make generalizations regarding use support difficult.
It can be said that back-bay beach closures are a serious problem
on a local basis. Many beaches are subjected to frequent short-
term closures. Other locations have only occasional closures
while some regions, not designated for swimming for obvious
reasons, have chronically elevated bacterial levels and are not
supporting the primary contact use at all. Bacterial
contamination in estuarine waters is closely tied with stormwater
discharges.

- With regard to shellfish consumption use, of the estuary waters
monitored for sanitary quality necessary to support shellfish
harvesting (614 square miles), 72 percent fully support shellfish
harvesting but are regarded as threatened. Twenty percent are
classified as partially supporting this use, and 9 percent do not
support the use.

- These same monitored estuarine waters are regarded as fully
supporting the aquatic life use; but again, are threatened (614
square miles).

- New Jersey’s coastal beaches from Sandy Hook south to end of
Cape May are fully swimmable, however, certain limited areas are
threatened due to short-term bacterial contamination. These
coastal waters fully support aquatic life use, yet are threatened
from the continued inputs of treatment plant effluent, the
deposition of dredge spoils, and the outflow from the
Hudson/Raritan estuary, the sum total of which may be leading to
the gradual enrichment of these waters.

- An undetermined number of square miles of coastal waters in the
northern portion of the state, directly adjacent to the New
Jersey/New York interstate waters, are classified as partially
supporting the fish consumption use because of recreational
fishing advisories being in effect. High levels of PCB’s and
certain pesticides have been found in finfish taken in these
waters.



- Water quality problems commonly occurring in the State’s fresh
water rivers and streams include total and fecal coliform
bacteria (in 81 percent of the freshwaters), nutrients (also in
81 percent), depressed dissolved oxygen levels, siltation, road
salts, and oil and grease.

- Toxic substances in water, sediments, shellfish and fish tissue
are generally found in acceptable levels in the State, although
in certain regions they exceed recommended levels. Areas with
higher than recommended concentrations of toxic substances
include New Jersey/New York interstate waters, rivers in the
urbanized northeast part of the State, and certain tributaries to
the Delaware River in the Camden area.

- Other types of known or suspected water quality problems
consist of thermal modification/elevated stream temperatures,
habitat alterations, pH fluctuations, and excess chloride levels.

- Point sources of wastewater still have a significant effect on
many of the State’s waterways.

- Nonpoint sources of pollution are suspected to be a major cause
of water quality degradation in the State. However, very little
monitoring data exists to quantify their extent. Nonpoint
sources include stormwater outfalls; construction, urban, and
agricultural runoff; land disposal practices; hydrologic/habitat
modification; and marinas located in lakes and coastal waters.

- Available evidence suggests that sensitivity to acid
precipitation in New Jersey is restricted to undisturbed portions
of the Pinelands area in the southern part of the state, and to
portions of the Highlands and Ridge and Valley Physiographic
Provinces of northern New Jersey. In northern New Jersey, some
lakes are thought to be experiencing increased acidity through
acid precipitation. In the Pinelands some small declines in pH
are suspected; however, evidence is not conclusive. Studies
suggest that acid rain may be shifting the principal acid
producing constituents in the undisturbed portions of Pinelands
from organic to mineral acids. The former chelate with toxic
metallic ions reducing their toxicity; the latter facilitate the
release of free metallic ions increasing their toxicity. This
topic is discussed in detail in the 1990 edition of New Jersey’s
305(b) Report.

- Several New Jersey statutes provide various levels of
protection to wetlands. These include the New Jersey Water
Quality Planning Act (N.J.S.A. 58:11A-1), the Flood Hazard Area
Control Act (N.J.S.A. 58:16A-50 et seq.) and the New Jersey Water
Pollution Control Act (N.J.S.A. 58:10A-1). Specific protection
is provided for New Jersey tidal wetlands through the Wetlands
Act of 1970. In addition, since July 1, 1988, the State has
protected its "inland" wetlands through the Freshwater Wetlands
Protection Act (FWPA) (N.J.S.A. 13:9B-1 et seq.). Prior to
enactment of the FWPA, several different state laws afforded



various levels of protection to "inland" wetlands. One of the
goals of the Act was to consolidate the protection of wetlands
into one program.

- The State is also involved in a comprehensive mapping project
to identify and classify all wetlands statewide. Approximately
60 percent of the State has been completed to date. The addition
of this information to the State’s Geographic Information Systen,
together with data on permit activity, will allow an evaluation
of the cumulative impacts to wetlands resulting from the State
permitting program on a county, regional, or watershed basis.

CHAPTER 1IV:

- Ground water quality is considered naturally good in the State;
however, treatment for some undesirable constituents of natural
origin is warranted in some areas due to the physical/chemical
nature of the geologic materials constituting the aquifer. The
most common of these naturally occurring contaminants include
iron, dissolved solids, sulfate and hardness. Other less common,
yet significant, contaminants are radium, lead, and barium.

- Anthropogenic (human sources) contaminant discharges to ground
water have a significant undesirable impact on water quality in
New Jersey as evidenced by the 3,086 ground water pollution
investigations underway as of December, 1989. The most common
pollutants found in these investigations are volatile organic
compounds (VOCs), metals, base neutrals, acid extractables, and
PCBs/pesticides. Other contaminants included miscellaneous
landfill contaminants, undifferentiated petroleum hydrocarbons,
gasoline, and fuel oil. Of the pollution sources determined,
underground storage tanks account for the largest percentage of
known sources. Landfills, surface spills, and
industrial/commercial septic systems all make up the next most
common source of contaminants.

- There appears to be a direct correlation between population
density throughout the State and the distribution of ground water
pollution investigations.

- Regarding ground water quantity, present data suggest that
there is an ample supply of good quality ground water in the
State. Local/regional quantity problems do exist and they are
usually in areas where the greatest demands on ground water
supplies occur. Demand can lead to overpumping which, in turn,
can lead to aquifer recharge from undesirable sources such as
seawater, polluted surface waters, or highly contaminated shallow
ground water.

- New ground water quality standards were adopted early in 1993.
The standards contain a new system for classifying ground waters
of the state, numerical criteria for many pollutants, and a

policy which protects good quality ground water from significant



degradation due to future discharges. These standards are
fundamental to the implementation of the New Jersey Water
Pollution Control Act.

- In 1990, The Department had prepared a guidance for voluntary
municipal use in mapping and protecting local aquifer recharge

areas and is preparing maps of major aquifer recharge areas,
required by State law. ’

CHAPTER V:

- Since 1972 New Jersey has obligated more than $3.4 billion
federal and state funds for the construction of wastewater
treatment works. But approximately $4.4 billion is still
necessary to meet current State wastewater treatment needs.

- New Jersey has instituted a wastewater loan fund program.
interest loans were issued in State Fiscal Years 1989, 1990,
and 1992 for approximately, $190 million, $147 million, $170
$131 million, respectively.

as

Low
1991
and

- New Jersey has issued permits for approximately 1,400 surface
water wastewater discharges. Two-thirds of these are industrial.

There are also about 330 permitted ground water discharges.

- The Department has embarked on numerous nonpoint source (NPS)

control initiatives; current programs designed to control NPS

pollution include the following:

New Jersey Sewage Infrastructure Improvement Act (SIIA):
The State mandate for nonpoint source control in the
coastal region is currently directed under the SIIA. The

SIIA Program developed by NJDEPE is being implemented in a

phased approach consisting of the following phases:

Phase I - Preliminary Mapping and Inventory: Under this
phase, the Department has made available $1.45 million in

State grant funds to 94 municipalities to prepare
preliminary maps and inventories of their stormwater and
sanitary sewer systems. Eighty-eight municipalities
participated in this phase which is now complete.

Phase II - Final Mapping and Monitoring: Under Phase II of

the program, each municipality will develop a final map of

all stormwater and sanitary sewer lines within their
geographical boundaries. The final maps shall also
identify all crossconnections and inter-connections found
within that municipality. Grant applications have been
received by the Department from all 94 municipalities.

Phase III - Nonpoint Source Pollution Abatement: Based on

the information being gathered in Phases I and II, the
Department is currently developing nonpoint source



abatement regulations under Phase III. The regulations,
once adopted, will require 94 coastal communities to
develop municipal nonpoint source abatement plans and begin
implementing abatement measures.

Additional aspects of the SIIA address planning and design
grants for the abatement or elimination of interconnections
and cross-connections and pollution abatement measures for
combined sewer overflows

Best Management Practices (BMP) Manual: The Department has
completed a BMP Manual that will serve as guide for
nonpoint source and stormwater management. This manual
shows how to integrate NPS and stormwater best management
(control) practices into the planning of developments.

Watershed Prioritization: The NJDEPE plans to identify
priority watersheds in order to provide a basis for the
implementation of nonpoint source pollution control
programs

Model Ordinance: The Department is developing a model
nonpoint source abatement ordinance for use by local
communities, particularly the 94 municipalities along the
coast. This ordinance will stress the concept of pollution
prevention and source control.

Barnegat Bay Management Plan (BBMP): The BBMP is a
comprehensive land use and environmental management plan
for the Barnegat Bay watershed. The planning process
identifies general source categories of water quality
impairment, and recommends management strategies designed
to reduce impairment within the Bay.

Industrial Stormwater Permitting: This program issues
permits to stormwater discharges associated with certain
industrial activities. An important objective of the
program is to utilize pollution prevention strategies and
source controls that minimize or eliminate contact between
rainfall and potential pollution sources, thus minimizing
the need for stormwater treatment.

Public Education: Nonpoint source education is one of the
most important aspects of NJDEPE’s NPS Management Program.
Programs for public education aimed at describing the NPS
problems in the State and the resulting heightening of
public awareness regarding NPS issues are regarded as
essential to the success of the program and are currently
being implemented. Teachers guides produced by the
Department, such as "Beneath The Shell," help schools
conduct programs that teach students the effects of
nonpoint source pollution upon the environment.



RECOMMENDATIONS FOR IMPROVING WATER QUALITY IN NEW JERSEY

Introduction:

Water quality in New Jersey has improved in some streams and
declined in others, but has generally held steady on a statewide
basis. How then, can greater improvements in water quality take
place across the State?

Listed below are a series of recommendations based on the
conclusions in this report. Improving water quality conditions,
in the face of extensive residential and commercial development,
will be a major challenge for all of the State’s citizens,
industries, and the various levels of government.

1. Increased Water Quality Monitoring Activities

Much of the current water quality monitoring conducted in New
Jersey by this Department is in the form of fixed-station
networks. These networks, such as the Primary and Basic Water
Quality Monitoring Networks, utilize the collection of bimonthly
or quarterly samples from a fixed number of monitoring stations
located on the larger streams in the State. The major purpose of
these networks is to determine long-term water quality trends and
general water quality conditions for use in the 305(b) reporting
process. However, these programs do not identify specific
sources of water pollution, the effects of these sources on
stream quality and biota, the assimilation or removal of
pollution by the stream environment, and the effectiveness of
specific water pollution control activities. If public resources
are to be used in the most efficient manner, then specific
sources of pollution, which can be controlled, must be properly
identified and analyzed for impacts on the receiving waters and
the aquatic ecosystemn.

To accomplish these objectives, it is recommended that a broad-
based intensive survey monitoring program be implemented in the
State. This program would supplement the existing ambient
monitoring networks being conducted by NJDEPE and other agencies
under contract. Watersheds or segments of watersheds would be
intensively sampled on a periodic basis. The number of
monitoring sites within a watershed would be dependent upon the
existing water quality, land uses, known and potential pollution
sources, and the amount of available historical data. The
Basinwide Ambient Systematic (BASS) Survey pilot study, planned
by the Department, is a good first step towards a renewal of this
detailed watershed-wide assessment process.

An intensive survey program would have as its specific objectives
the following: detailed profile of water quality over 24 hour
periods, identification of pollution sources, quantification of



pollution impacts on receiving waters (from both point and non-
point sources), comparison of water quality data to flow
conditions, modelling for wasteload allocation purposes,
determination of assimilative capacity of the waterbody, and
statistical analysis of the data gathered. 1In addition, such
assessments should provide detailed use-support profiles for such
designated uses as primary contact recreation and aquatic life
support.

2. Increased Identification of Nonpoint Sources of Water
Pollution

Nonpoint source pollution has been identified in this report as a
significant impediment to achieving designated uses and the water
quality objectives of the Clean Water Act within both fresh and
coastal waters. In addition, very little in-stream monitoring
for nonpoint sources has been performed. 1In order to implement
nonpoint source control measures, nonpoint sources must be
identified. The first step must be to segregate nonpoint source
(NPS) from point source pollution. This would require a
substantial upgrade of monitoring efforts throughout the State
for this purpose. 1In addition, monitoring should be directed to
locate specific nonpoint sources, to the extent possible, in
order to provide the focus necessary for nonpoint source control
measures to be effectively implemented.

3. Ambient Monitoring for Estuarine Waters

New Jersey’s estuarine waters play a significant role in the
vitality of many activities in the State. Their value includes
the provision of wildlife habitat, public recreation, and
aesthetics. Despite their value, very little ambient monitoring
has been performed in these waters until recently. Historically,
the bulk of the States monitoring efforts have focused upon the
sanitary quality of shellfish-growing waters and bathing waters.
Broader based monitoring by interstate agencies has been limited
to their respective regions with most of our estuarine waters not
being routinely evaluated for nonsanitary parameters. Since
1988, a marine/estuarine monitoring network has begun collecting
data throughout the State’s coastal waters and it is hoped that
the Department will continue to support this current, and much
needed, ambient monitoring effort.

4. Greater Emphasis On Nonpoint Source Management

Nonpoint sources are a statewide and significant pollution
problem. As such, a continued commitment for their control is
needed. This report recommends that the Department continue to
strongly support its nonpoint source (NPS) control policy. To be
effective, nonpoint source control should maintain its strong
two-fold effort: education and source control. Education is



directed to specific audiences: from the general public to local
officials to special user groups. Public education will
highlight such issues as proper septic tank maintenance; proper
disposal of household chemicals, motor oils, pet wastes; and the
proper use of chemicals employed in lawn and garden care.
Education efforts will also work to make the public more aware of
local and state ordinances or laws. The general public needs to
be made aware of the contribution which they make to NPS
pollutants. Source controls focus on programs and policies which
prevent or minimize the contact between a pollutant and its
principal transport vehicle: stormwater.

NPS controls should be established as part of routine road and
stormwater infrastructure systems. The incorporation of
municipal stormwater management laws (that include water quality
control features) into local and county planning ordinances is
necessary in the State for both new construction activities and
existing infrastructure (retrofitting). Routine maintenance and
inspections of such structures are also necessary.

5. Coordinated Watershed Management Activities

This report strongly recommends that a coordinated watershed-
specific approach be used when dealing with water pollution
control and water resource management activities. Such an
approach would greatly increase overall efficiency and greatly
increase the precision with which pollution control measures
could be applied. This coordination should involve local,
county, regional, state, and federal agencies; with special
consideration given to local and county health offices or
departments, in light of responsibilities designated to those
agencies under the New Jersey County Environmental Health Act of
1977 (P.L. 1977, c 443).

Because water quality decisions ultimately affect water supplies,
wastewater policies need to be developed that more appropriately
reflect the need to conserve and protect our dwindling freshwater
supplies. The extensive regionalization of municipal treatment
plants and their subsequent discharge to the lower portions of
watersheds or to the ocean, are suspected of reducing the
recharge of critical water supply areas, especially ground water
based supplies. Efforts should be made to integrate water supply
management and planning with wastewater management planning in
both Statewide and Areawide Water Quality Management Plans, so
that water supply issues are correlated with wastewater planning.
For example, proposals for new wastewater discharges should be
made with an effort to aid in the recharge of water supplies
within corresponding basins. Concurrently, planning for the
discharge of potentially harmful substances should be made so as
to avoid any potential contamination of drinking water supplies.

Additional activities that would benefit from a coordinated
approach include water quality monitoring, water use
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identification, location and recognition of pollution sources,
and generation of public support for water quality management
activities.

It is recommended that the NJDEPE continue to pursue initiatives
developed by the USEPA’s Clean Water Strategy. This strategy
encourages watershed-by-watershed pollution control actions.

6. Achieving Necessary Effluent Quality from Point Sources

Due to the large number of point sources in many of New Jersey’s
watersheds, wastewater can often have profound impacts on stream
water quality. In addition, streams in the State which are
consistently suffering from poor water quality have, on the
average, the greatest number of wastewater treatment plants that
are not meeting their effluent requirements. If clean water
goals are to be met in New Jersey, it is imperative that all
point sources be in compliance with their discharge permit
limitations.

Poor discharge quality is often due to inadequate, antiquated or
underdesigned treatment systems, or their poor or delinquent
operation. Although most primary treatment plants are now
eliminated, many secondary treatment plants are discharging
unsatisfactorily treated wastewaters because of system overload
or improper operation. These deficiencies need to be corrected
at all appropriate wastewater treatment facilities.

In addition, most if not all industrial discharge limitations
should be water quality based rather than technology based.
Unfortunately, only a small proportion of the permits or renewals
issued annually currently are water quality based. Efforts
should be made to have effluent limitations based upon the
assimilative capacity of the receiving waters.
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CHAPTER II

INTRODUCTION AND BACKGROUND

A. Introduction

The New Jersey 1992 State Water Quality Inventory Report is the
tenth in a series of State Water Quality Inventory Reports that
have been prepared by the New Jersey Department of Environmental
Protection and Energy (NJDEPE) since 1975. The State Water
Quality Inventory Report is prepared every two years, pursuant to
Section 305(b) of the federal Clean Water Act (P.L. 95-217).

This current Report covers issues and programs into early 1992.

The Report, commonly referred to as the 305(b) report, addresses
the following issues:

- The quality of the State’s surface and ground waters.

- An analysis of the extent to which surface waters will attain
the aquatic life support and swimmable goals of the Clean Water
Act, and the designated uses outlined by the State.

- A description of water pollution sources that are adversely
affecting surface and ground water quality.

- The actions that are necessary to improve water quality in the
State’s waters so that clean water goals are achieved, and the
estimated costs of such actions.

The State Water Quality Inventory Report serves two major
functions. First, it is the main public reporting document
produced by the NJDEPE that describes water quality conditions,
trends or changes, and whether progress is being achieved in
meeting designated uses and clean water goals. As such this
report has much value to the State’s citizens and interested
public as an information source on water quality conditions and
water pollution sources.

Second, the report notifies Congress on what is necessary to
clean our waters. New Jersey’s report is incorporated into a
National Water Quality Inventory Report by the United States
Environmental Protection Agency (USEPA), and is then submitted to
Congress. The report, therefore, is instrumental in shaping
national policy regarding water pollution control mandates and
priorities.

This report serves as the initial submittal vehicle to USEPA of
certain information required by the Federal Water Quality Act of
1987. This includes a continuation of efforts begun under
section 304(1) of the Federal Clean Water Act as amended by the
Water Quality Act of 1987 requiring states to identify waters
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adversely affected by toxic, conventional, and nonconventional
pollutants. These assessments will be used as a basis for the
development of water quality management programs. In addition,
the Water Quality Act of 1987 requires states to submit
assessments of their lake water quality as part of section

314 (a) (2) of the Clean Water Act. In response, New Jersey has
completed an intensive trophic assessment of sixteen public lakes
and the results are presented in this report.

This Report contains five chapters. Besides Chapter I -
Executive Summary and Recommendations for Improving Water
Quality, and Chapter II - Introduction and Background, they are:
Chapter III - Surface Water Quality in New Jersey, Chapter IV -
Ground Water Conditions in New Jersey, and Chapter V - New
Jersey’s Surface Water Quality Management Programs. The
information provided in this report has been requested in USEPA’s
Guidelines for the Preparation of the 1992 State Water Quality
Assessment. Much of the narrative in this report was originally
prepared for previous reports, and has been updated accordingly.

Chapter I - Executive Summary and Recommendations provides an
executive summary of all the material contained within this

Report. This chapter also contains a series of recommendations
as to how to improve water quality within the State based upon
the information gathered from this Report.

Chapter III - Surface Water Quality in New Jersey presents major

conclusions regarding the quality of the State’s waterways, and
summarizes water quality conditions in the State’s major rivers
and streams using physical/chemical data as well as instream
biological monitoring. The quality of the State’s lakes,
estuaries and ocean waters are assessed in this chapter. Causes
of nonsupport of designated uses are reviewed. The results of
the State’s ongoing determination of waters impacted by toxics,
as required by the new Water Quality Act of 1987, is also
included in this chapter. 1In addition, Chapter III contains
detailed waterbody specific information in the Water Quality
Inventory, which is an assessment of the water quality, pollution
sources, and use support determination for approximately 50
streams throughout the State and interstate waters.

Chapter IV - Ground Water Conditions in New Jersey is a detailed
discussion of ground water quality and quantity conditions in the
State, current management efforts, and management strategies for
the future. Also included are ground water-bodies in New Jersey
currently under investigation, and their most recent finding.

Chapter V - New Jersey’s Surface Water Quality Management
Programs. This chapter presents the State’s surface water
quality management activities for the control of both point and
nonpoint sources of pollution.




B. Background

New Jersey is the fourth smallest state in the nation, yet
despite this, the State contains a wide variety of land use
types, water resources, geologic characteristics, and natural
biota and fauna. Within the State’s 7,486 square miles are
sections of the Appalachian Mountains, 120 miles of coastline,
large cities and industrial centers, rich crop-producing lands
and a largely undeveloped Pinelands region. New Jersey has
approximately 6,450 miles of rivers and streams, and 24,000 acres
of lakes and ponds. In addition, there are 1,400 square miles of
fresh and saline marshes and wetlands, and 420 square miles of
open estuarine waters. A summary of the State’s pollution and
water resources are presented in Table I-1 below:

Table I-1: NEW JERSEY GEOGRAPHIC ATLAS

State Surface Area 7,486 sq. miles
State Population (1990) 7,730,188
Major River Basins Delaware,

Passaic/Hackensack,
Atlantic Coastal,
Raritan, and Wallkill

River Miles 6,450%

Border River Miles 310%*

Number of Public Lakes/Reservoirs/Ponds 380%*

Acres of Public Lakes/Reservoirs/Ponds 24,000%

Square Miles of Estuaries/Bays 420 (open waters)
Ocean Coastal Miles 120

Acres of Freshwater Wetlands 661,000%*

Acres of Coastal/Tidal Wetlands 243,000%*

* Approximate Figure

There are five major drainage basins in the State. The largest
is the Delaware River Basin (3,000 sqg. miles), followed by the
Atlantic Coastal Basin (approximately 2,000 sq. miles), the
Passaic/Hackensack Basin (1,200 sq. miles), the Raritan River
Basin (1,100 sq. miles), and the Wallkill River (210 sg. miles)
which drains to the Hudson River in New York State. Figure II-1
shows these basins and the many smaller watersheds within the
State: Delaware Bay as the southern border, Delaware River as
the western border and the Atlantic Ocean, Raritan Bay, Arthur
Kill, Kill Van Kull and Hudson River as the eastern boundary.
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The waters of New Jersey are heavily influenced by the land uses
and population centers in the State. 1In 1990, New Jersey had a
population of slightly over 7.7 million people. By the year
2000, the NJ Department of Environmental Protection and Energy
estimates that the State’s population will climb to over 8.5
million. Although New Jersey is the most densely populated state
in the nation, the State’s population is not equally distributed.
Densities are greatest in the regions surrounding New York City
and Philadelphia, and along the northern Atlantic Coast. Many
scattered towns and cities are found throughout the remainder of
the State. Most watersheds in the State flow through a variety
of land uses, usually within short distances. Generally, streams
and rivers originate in rural, undeveloped, and agricultural
lands before entering suburban/urbanized areas.

Accurate figures on the percentage of the various land uses that
currently exist in New Jersey are not available. Undeveloped
forests and other vacant lands are still the predominant land
uses in the State. The remainder is divided fairly equally
between agricultural, suburban, and urban (including industrial)
uses. Many areas of New Jersey have been undergoing extensive
and rapid growth during the past years. This growth consists of
light industry/corporate centers, commercial facilities, and
suburban development. The development, previously encouraged by
a favorable economy and improved transportation corridors, is
encroaching upon prime agricultural and vacant lands in most of
northern and central portions of the State, in the northern
coastal counties, and in the southern Delaware River drainage
area near Philadelphia.

Waterfront development and redevelopment has also been occurring
in an intense manner in New Jersey. Along the Lower Hudson River
and the Delaware River, former piers and docks are being
converted to commercial and residential centers. In older urban
cities, redevelopment along available waterways is serving as the
basis for entire urban renewal projects. Vacant buildable space
along the State’s coast and estuaries/bays is rapidly
diminishing. 1Inland, lake-front property or land near lakes is
in prime demand.

New Jersey’s surface waters are utilized for a variety of
purposes. Water diversions are so great that the State’s three
largest rivers, the Delaware, Passaic and Raritan Rivers, all
have passing flow requirements. Diversion of stream flow for
potable water supply, industrial process and cooling purposes,
agricultural irrigation, and maintenance of reservoir/impoundment
water levels is common throughout the State. NJDEPE’s Bureau of
Water Allocation, as mandated in the State Water Supply
Management Act (N.J.S.A. 58A:1 et seq.), requires water diversion
permits for &all withdrawals of more than 100,000 gallons per day.

The importance of surface waters as a foundation for recreation
in the State has been documented (NJDEPE, 1984). Overall,
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swimming is the second most popular outdoor recreation activity
in the State; fishing is seventh and motor boating is
seventeenth. Maintenance and improvement of water quality in the
State is critical from a recreational standpoint. As
recreational demand increases, so will our demand for clean
water.

A variety of aquatic habitats are found throughout New Jersey.
Freshwaters vary from cool trout waters in northern New Jersey,
to acidic Pinelands streams in southern areas of the State.
Tidal streams and rivers, along with coastal bays and estuaries,
are used by anadromous fish, and various ocean fishes migrate
through the State’s coastal waters. Figure II-2 indicates the
extent of Trout Production waters, that is waters designated for
trout spawning and nursery purposes within the State (NJDEP,
1983). Figure II-3 denotes Trout Maintenance waters: waters
designated for the support of trout throughout the year. The
remaining freshwaters of the State are classified as Nontrout,
meaning that warm water fish predominate. Trout and nontrout
classifications are outlined in New Jersey’s Surface Water
Quality Standards (N.J.A.C. 7:9-4.1 et seq.). The N.J. Division
of Fish, Game and Wildlife also stocks sport fishes in many
streams and lakes. Both trout species and warm water lake fishes
are stocked annually.

New Jersey’s estuarine and coastal waters also contain viable
commercial shellfisheries. The health of this resource is
especially dependent upon clean waters. Disruption of shellfish
beds by dredging and siltation combined with bacterial pollution
has threatened the ability of the shellfish to reproduce and
grow, or rendered them unfit for consumption. This, in turn, has
hindered or prevented harvesting. New Jersey’s environmental
protection efforts have made maintenance of this resource a
statewide priority.

Ground water is an extremely important resource in New Jersey.

It provides approximately 50 percent of the State’s potable
water, with 39 percent coming from public-supply wells and 11
percent from domestic-supply wells. It also provides baseflow to
streams, and is intimately associated with the ecology of the
State’s wetlands. New Jersey maintains regulations and programs
aimed at protecting this resource. The available data suggest
that at present there is an ample supply of good quality ground
water in the State of New Jersey. However, ground-water quantity
(and quality) problems are usually concentrated in areas where
the greatest volumes of ground water are needed.
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Figure JI-2

Areas cf New Jersey
With Land in
Trout Production Watersheds
(Based on Information
Available to Date)
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Figure II-3

Areas of New Jersey
With Land in
Trout Maintenance Watersheds
(Based on Information
Available to Date)

/ Revised
December 1987



Water Classifications and Designated Uses in New Jersey

In New Jersey, all surface waters have been assigned a set of
"designated uses" that the waters should be able to support
throughout the year (Table II-2). These designated uses are
defined in the State’s Surface Water Quality Standards
regulations (N.J.A.C. 7:9 et seq.) and are generally based on a
set of numeric and narrative water quality criteria. In most
areas of the State, the designated uses correspond to the
swimmable and fish propagation and maintenance goals of national
clean water legislation. The swimmable goal is intended to have
all possible surface waters be of sufficient quality to allow for
primary contact recreation. The fish propagation and maintenance
goal is designed to have all possible waters supporting healthy
and reproducing aquatic biota (usually both indigenous and
introduced).

All freshwaters of New Jersey are assigned designated uses that
reflect the national clean water goals (except for freshwater
tidal portions of the Delaware River tributaries from Rancocas
Creek to Big Timber Creek inclusive). Certain tidal and
estuarine saline waters of the State are classified for less than
these goals because the goals are regarded as not currently
attainable. SE-2 (Saline estuarine) waters only have to meet
water quality criteria for secondary contact recreation, while
SE-3 waters only have to allow for secondary contact recreation
and the maintenance/migration of fish (not propagation). Waters
in New Jersey assigned SE-2 and SE-3 classifications are found in
the urbanized northeast and the Philadelphia/Camden region. They
include the tidal Passaic, Hackensack, Elizabeth and Rahway
Rivers, and specific tidal tributaries to the Delaware River from
Big Timber Creek to Oldmans Creek. All interstate waters between
New Jersey and New York do not have to meet The Clean Water Act’s
clean water goals, as defined by the Interstate Sanitation
Commission. This is also true for the Delaware River from mile
point 118 downstream to mile point 60, based on criteria
established by the Delaware River Basin Commission.

Table II-2 SELECTED DESIGNATED USES AND THEIR ASSOCIATED
WATER CLASSIFICATIONS
Designated Use Water Classification
1. Primary and secondary contact FW-1, Fw-2, SE-1,
recreation SC, and PL
2. Secondary contact recreation SE-2, SE-3
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CHAPTER III

} surface Water Quality in New Jersey

A: INTRODUCTION

This chapter presents a review of current water quality
conditions in New Jersey’s streams, rivers, lakes, estuaries and
ocean waters. Also discussed are the types of pollutants found
in the State’s surface waters, known and potential sources of
these pollutants, and long term water quality trends. A
determination of waters that are achieving State designated uses
is presented.

Water quality conditions within the interstate waters,
specifically the Delaware River and Bay; Newark, Raritan, and New
York Bays; the Hudson River; the Arthur Kill; and the Kill Van
Kull are reported to USEPA under the section 305(b) requirements
of the Delaware River Basin Commission (DRBC, 1992) and the
Interstate Sanitation Commission (ISC, 1992). Summaries of these
reports are presented at the end of the Water Quality Inventory
within this Chapter, however, the reader is referred to these
reports for more detailed information regarding these interstate
waters.

Chapter III is divided into 8 sections. Besides this
introduction, sections include:

B: River and Stream Quality, C: Lake Quality, D: Estuarine
and Ocean Water Quality, E: Toxics, and F: Water Quality
Inventory/Surface Water Rating System. A detailed discussion
of acid precipitation upon state waters is presented in both
the 1988 and the 1990 Inventory Reports. The reader is
referred to these issues for such information.

surface Water Quality Assessment: Methodologies

In New Jersey, all freshwaters are assigned designated uses which
reflect Federal Clean Water Act clean water goals: swimmable
(primary contact) and aquatic life use (fish
propagation/maintenance) (see table below). Most estuaries and
all ocean waters (those classified SE-1 and SC-1) also have
designated uses consistent with the clean water goals. Tidal
waters in the New York Harbor area and the Delaware River around
Philadelphia (SE-2 and SE-3 waters) however, are degraded to a
degree that significant water quality improvements are not
considered possible in the foreseeable future. Such waters are
not required to meet clean water goals and their designated uses
are less stringent than the goals. Refer to Chapter II; Water
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Classifications and Designated uses in New Jersey, for further
details regarding water quality standards.

Two levels of assessment are performed by the Department when
appraising water quality as well as determining the causes and
sources of water quality degradation. Monitored assessments are
those based on actual waterway sampling conducted within the past
five years. Evaluated assessments are those based upon best
professional judgment, the presence of known or potential
sources, fishery surveys, citizen complaints, or older monitoring
data.

Instream chemistry data used for this report originates from
three ambient monitoring networks in the State which combined
comprise some 115 monitoring locations across the State, all
located in freshwaters. Two networks are affiliated with the
U.S. Geological Survey (USGS): the National Stream Quality
Accounting Network (NASQUAN), and the NJDEPE/USGS Joint Primary
Network. Six NASQUAN stations are present in the State; sampling
is conducted at various intervals, ranging from hourly for
temperature and specific conductance to four times yearly for
trace metals. Most other indicators are sampled either monthly
or every two months. Sampling for the NJDEPE/USGS Joint Network
is generally performed six times yearly for the 82 stations in
this network. Certain supplemental sampling is conducted once to
twice yearly.

The third ambient monitoring program is USEPA’s Basic Water
Monitoring Network. There are 26 stations in this network in New
Jersey and sampling is performed four times yearly (seasonally).
Supplemental samples are collected yearly for metals and
dissolved minerals. Other monitoring activities used to assess
surface waters were intensive surveys performed for wasteload
allocation and enforcement purposes.

A host of water quality indicators are analyzed at each site.
Indicators used in this report to characterize water quality
conditions include: stream temperature, dissolved oxygen
(concentration and percent saturation), biochemical oxygen
demand, pH, fecal coliform, total phosphorus, nitrogen-containing
compounds (ammonia, nitrite-nitrate and total Kjeldahl nitrogen),
total dissolved solids, and metals (lead, mercury, cadmium and
copper). In order to supply sufficient data points, the
computations involving water chemistry data in this Report use
data collected over a continuous five year period: specifically
data collected between 1986 and 1990, inclusive.

Ambient chemical monitoring is supplemented by biological
assessments of in-stream fish and macroinvertebrate communities.
These biological assessments are useful in revealing the impact
of toxic contaminants, as well as detecting chronic water quality
conditions which may be overlooked by the short-term "snapshot"
view provided by ambient chemical sampling discussed previously.
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The results of monitoring were also utilized in characterizing
estuarine and ocean water quality. These monitoring activities
include a broad-based marine and estuarine water quality
monitoring program (several parameters), shellfish harvesting
water classification monitoring (bacteria), summertime bay and
ocean beach sampling (also bacteria), bay and ocean phytoplankton
monitoring. Also included is USEPA’s summer ocean monitoring
program. In addition, the interstate agencies perform monitoring
of their respective waters which border on New Jersey. A more
detailed discussion of New Jersey’s coastal monitoring efforts is
presented in Chapter V of this report.

Conclusions regarding attainment of the swimmable designated use
(primary contact use) in freshwaters are based primarily on
ambient monitoring results, specifically by the presence of fecal
coliform bacteria. The criteria used to assign swimmable status
were based upon USEPA’s recommendations as published in its
Guidelines for the Preparation of the 1992 State Water Quality
Inventory Reports. If, over the 5-year period of monitoring
(1986 to 1990, inclusive), fecal coliform levels exceed the State
criterion of 200 MPN/100 ml in less than or equal to 10 percent
of measurements, then the waters are deemed as supporting
swimmable use. If fecal coliform values exceed the criterion in
11 to 25 percent of measurements, then waters are classified as
partially supporting swimmable use. Exceedance of criterion that
is greater than 25 percent of measurements indicates that waters
are not supporting swimmable use. Waters that are regarded as
threatened fully support use, however, present or future land
uses have the potential to increase the bacterial loading to the
point where the water may not support swimmable use in the
future.

It should be noted that regardless of the swimmable
classification assigned to a stream, swimming is recommended only
in those waters routinely monitored for bathing. Each monitoring
station is thought to assess five stream miles (2.5 miles
upstream and downstream). Primary contact use status in estuary
and coastal waters was based upon the occurrence and frequency of
bathing beach closures. Such closures are largely the result of
violations of sanitary (fecal coliform) water quality (see
NJIDEPE, 1992).

Achievement of the aquatic life use is based primarily on
information regarding the aquatic biota, but water chemistry
analyses are utilized in some situations. As in the past two
Inventory Reports, this year’s report uses fisheries resource
information as the principal assessment tool for determining if
the aquatic life use is being met. These fisheries assessments
are provided by regional biologists of the NJDEPE’s Division of
Fish, Game, and Wildlife and describe the type of fish
communities present in the State’s waterways and the health of
these communities (healthy, moderately degraded, degraded, or
threatened). These health classifications are defined as
follows:
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Healthy (fully supporting Aquatic Life Use): Adequate game fish
reproduction and/or adequate species diversity in relation to the
natural characteristics of the water. If present, carp or
goldfish compose only a minor segment of the population.

Moderately Degraded (partially supporting Aquatic Life Use):
Minimal to no game fish reproduction and/or less than adequate
species diversity and/or carp or goldfish a major segment of the
population.

Degraded (no support of Aquatic Life Use): Population dominated
by carp, goldfish, or killifish; or fish population absent or
virtually absent.

Threatened: fully supporting Aquatic Life Use, however, present
or future land uses have the potential to increase pollution
loading to the point where the water may not support Aquatic Life
Use in the future.

Beginning with this report, watershed-specific intensive
macroinvertebrate monitoring surveys will be used whenever
possible to assess the aquatic life designated use (fish

propagation and maintenance use). Macroinvertebrate communities
are examined using USEPA’s Rapid Bioassessment Protocols
(Protocols). From this, evaluations regarding the overall health

of instream biota are estimated. 1In addition, careful recordings
of the physical abnormalities observed in the individuals
collected are made and used as indicators of possible toxic
contamination. These rapid bioassessments are only available for
five watersheds in this report. It is hoped that these
assessments will continue and that they will suplement the
fishery surveys as determinants of the aquatic life use.

Protocol ratings of "no impairment" and "slight impairment" are
judged to be fully supporting aquatic life use in this Report.
Locations rated as "moderately impaired" are judged to be
partially supporting use. No support of use is often, but not
always, based upon a Protocol determination of "severe
impairment". Assigning no support of use to a river segment was
always made under consultation with the biologist performing the
macroinvertebrate analyses. This decision to not strictly follow
the Protocol determinations for designated use assessments grew
out of inconsistencies observed in the Protocol determinations
obtained from the Millstone River/Cranbury Brook evaluation.
Such inconsistencies observed in some applications of the
Protocols are currently being addressed by the Bureau of
Monitoring Management.

Because of this new methodology for determining attainment of the
aquatic life use, certain waters that were formerly considered as
fully supporting the use are now judged to be partially
supporting, and vice versa.
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In the absence of biomonitoring or fisheries surveys, the
presence of toxic conditions was used to determine if the
environment was stressful to fishlife. Un-ionized ammonia, and
deviations from natural pH are used following USEPA’s recommended
procedures for assessing aquatic life use attainment. A waterway
or segment was judged to be fully supporting aquatic life use if
no violations of acute criteria were observed within the 5-year
period of assessment. If one violation was recorded during the
assessment period, the waterway was judged to be partially
meeting use. If two or more violations were noted, the waterway
was assessed to be not meeting use.

It should be noted that many factors affect the ability of a
waterway to support a healthy aquatic community. Only a limited
range of parameters which cause stress to aquatic life are
reviewed during ambient chemical monitoring in New Jersey.
Therefore, community conditions may be rated as "not supporting
aquatic life use" based upon chemical monitoring, but actual
biological conditions could be quite different from what this use
support rating implies. New Jersey regards such assessments
(those based upon chemical analyses alone) as being designed for
USEPA’s use for the purpose of performing nation-wide
comparisons. We do not regard an assessment of "no aquatic life
support" based upon even a few transgressions of water quality
criteria of such parameters as un-ionized ammonia as necessarily
reflecting the true biotic conditions within a stream. The only
accurate method of assessing the successful support of aquatic
biota is to examine the aquatic community itself.

Because of the intensity of land use within New Jersey, the dense
population, economic pressures for development, and the
ubiquitous nature of nonpoint source pollution throughout the
state; all waters assessed as fully supporting designated use in
this report are classified as threatened. This applies to both
the primary contact recreation use and the aquatic life use
statewide.
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B: RIVER AND STREAM
Water Quality

This section summarizes the quality of the freshwater rivers and
streams in New Jersey and is based on detailed watershed
assessments performed by the New Jersey Department of
Environmental Protection and Energy. This report has assessed
525 monitored freshwater miles for primary contact use
(swimming). Aquatic life support assessments are based upon 300
monitored miles and approximately 1100 evaluated stream miles.

The freshwater river and stream mileage in the State which are
supporting the primary contact use (swimmable use) and aquatic
life use (fish propagation and maintenance designated use) are
presented in Table III-1.

TABLE III-1

DESIGNATED USE:

Primary Aquatic
ASSESSMENT Contact Life
CATEGORY Recreation Support
Fully
Supports: 0 0
Fully
Supports
But Threatened: 80 (15.2%) 1,039 (73.1%)
Partially
Supports: 40 (7.6%) 216 (15.2%)
No
Support: 405 (77%) 166 (11.7%)
Total Miles
Assessed: 525 1,421

Note: Figures indicate linear stream miles. Percentages denote
proportions taken from the total miles assessed for each
designated use.

In view of the level of development within our state, the
population density, and the intensity of land use even within
protected watersheds; the Department regards all waters of the
State as Threatened, even when designated uses are fully
supported. 1In applying the guidelines provided by USEPA for the
1992 Inventory Report, waters in New Jersey fully meeting
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designated uses are classified as "fully supporting use but
threatened" in this Report. This differs from previous Inventory
Reports where the "threatened" category was classified as a
subset of "fully meeting use". In response to USEPA’s
Guidelines, "threatened" is now its own category, separate from
"fully meeting use".

Of the total 525 linear stream miles monitored for primary
contact use, 80 miles or 15 percent fully support the primary
contact (swimmable) use but are threatened (Table III-1).
Another 40 linear miles (8 percent of assessed waters) partially
support the use. Primary contact use is not supported in 405
miles (77 percent). High fecal coliform concentrations are the
principal reason why so many waterways are not of swimmable
quality. Waters classified as swimmable are those often in
protected watersheds or directly downstream of an impoundment
where the settling action of the impoundment is likely to reduce
the instream bacteria levels.

The proportion of New Jersey’s freshwaters supporting healthy and
reproducing fish populations is considerably better (Table III-
1). Of the approximately 1,421 stream miles evaluated and
monitored, 1,039 or 73 percent of assessed waters are believed to
be fully supporting the aquatic life use (fish propagation and
maintenance designated use). But again, these miles are regarded
as threatened. Waters which have moderately degraded fish
communities are considered to be partially meeting the aquatic
life use; fifteen percent of the assessed waters fall into this
category. Only 12 percent are classified as not meeting the use,
or in other words have severely degraded communities. As a rough
generalization, one can say that streams classified as fully the
supporting primary contact recreation use are of sufficient
quality that they also fully support the aquatic life use.

Comparison with prior assessments of the proportion of waters
supporting the aquatic life use are not encouraged because
different assessment methodologies are now employed to determine
use attainment than were used in the past. Extensive
macroinvertebrate assessments have replaced many of the older
fisheries surveys previously utilized. Still earlier editions of
this report relied principally on water chemistry data before
moving to fisheries surveys. Slight changes in the assessment of
the primary contact use have also made comparisons difficult.

The Department has changed its criteria to conform to USEPA’s
"standardized" nation-wide assessment procedure for primary
contact recreation. Although these changes are not significant,
they none-the-less make comparisons with previous assessments
misleading.
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Ssources and Causes of Water Quality Degradation in Freshwaters

The great majority of New Jersey’s monitored freshwater streams
contain elevated nutrients (phosphorus and nitrogen compounds)
and bacteria (fecal coliform) levels. Table III-2 summarizes
which pollutants are found in the State and their relative
impact, based upon a 1988 assessment. The table shows that
nutrients and pathogens/bacteria are excessive in 81 percent of
the monitored freshwaters. Other pollutants which are suspected
of having statewide and significant impacts on water quality
include organic enrichment/depressed dissolved oxygen levels,
salinity from road salts, and oil and grease.

A number of other pollutant types are either known or suspected
problems in the State. Known pollutants/water quality problems
occurring in moderate to low levels statewide (or are locally
significant) are certain pesticides, priority organics, metals,
ammonia, pH deviations, and temperature or thermal modifications.
These problems have been detected in monitoring activities, and
they range from being elevated in one percent of the monitored
waters (metals) to 14 percent (ammonia). Most other categories
of pollutants, as defined by EPA (Table III-2), are suspected of
being present in New Jersey’s surface waters in small quantities.
They include unknown toxic substances, nonpriority organics, and
chlorine. Habitat modifications and flow alterations also have
impacts locally.

The actual source of these water quality problems is very
difficult to assess. Table III-3 shows those pollutant source
categories which are adversely affecting the State’s freshwaters.
No accurate quantification of the extent of these sources is
currently available. This is because both point and nonpoint
sources are present to some degree in practically every watershed
in the State, and unless monitoring or predictive modelling is
performed specifically for the purpose of defining pollutant
inputs and stream response, such a determination can not be
correctly made. Even when modelling activities are conducted in
New Jersey they are usually directed towards specific
applications such as wasteload allocations. As such, they
analyze low flow conditions and hence are focused principally
towards point source contributions.

Generally, the 1,400 industrial and municipal wastewater
discharges have significant impacts to water quality statewide.
Nonpoint sources coming from urban runoff, construction
activities, agricultural practices, and land disposal practices
(including septic systems), are also extensive. In many
instances, pollutants from these sources are released via
stormwater outfalls. Other types of nonpoint sources found in
New Jersey are more limited in scope and include silvicultural
activities, resource extraction, and hydrologic/habitat
modification. Combined sewer outfalls, surcharging sewage
conveyance lines/pump stations, illegal discharges, and
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TABLE lll-2. SUMMARY OF POLLUTANTS FOUND IN NEW JERSEY'S FRESHWATERS
Numbers denote percentages of monitored freshwaters containing the pollutant in what the Department
regards as elevated levels. Based on a total of 590 monitored miles.

Major/Statewide Moderate/Localized/Minor
Pollutant Categories Impacts Impacts
Unknown Toxicity ?
Pesticides 3
Priority Organics 3
Nonpriority Organics ?
Metals 1
Ammonia 1
Chlorine ?
Nutrients 81
pH 8
Siltation ?
Organic Enrichment/Dissolved Oxygen 11
Salinity/Road Salts - ?
Thermal Modification 13
Flow Alteration ?
Habitat Alterations ?
Pathogens 81
Radiation ?
Oil and Grease ?

Key:
? = Impact is suspected; a lack of monitoring data exists to substantiate the conclusion and its extent.
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TABLE 1lI-3. SUMMARY OF THE SEVERITY OF POLLUTANT SOURCES IMPACTING NEW JERSEY'S FRESHWATERS

Major/Statewide Moderate/Local/Minor

Source Category Impacts Impacts
Point Sources
Industrial X
Municipal X
Combined sewer outfalls X
Stormwater outfalls X
Nonpoint Sources
Agriculture X
Silviculture X
Construction X
Urban Runoff X
Resource Extraction X
Land Disposal X
Hydrologic/Habitat

Modifications X

Note: Insufficient information exists to quantify the extent of these pollutant source categories.



facilities in permit noncompliance are all fairly common sources
of water pollution in New Jersey. The wet and dry deposition of
air pollutants, including acid rain, is a pollution source whose
significance is as yet unclear because of a lack of data.

Water Quality Trends in Rivers and Streams

Trends in water quality were assessed by the USGS (Hay and
Campbell, 1990) for both an 11 year (1976-1986) and 6 year (1980-
1986) periods using parametric and nonparametric methods.

Results are summarized in Table III-4. Several trends were
relatively consistent on a statewide bases:

- In general, dissolved oxygen (DO) improved throughout the
state in both the 7 and 11 year periods, however, there
were some locations where DO had declined.

- Fecal Streptococcus bacteria displayed increases during
both periods of review. Fecal Coliform, in contrast,
exhibited both increases and decreases state-wide,
depending upon location, during both 11 and 7 year periods.

- There were statewide increases in dissolved sodium,
chloride, calcium, magnesium, as well as specific
conductance in both 7 and 11 year studies.

- Trace metals declined generally in both study periods.

- Nutrients displayed mixed trends. Total ammonia
exhibited declines overall within the 7 year period,
increases over the 11 year period. Total organic carbon
declined over the 11 year period. Organic nitrogen
displayed decreases over the 7 year period. Total nitrogen
and total phosphorus both showed mixed results - see
accompanying table.

Each parameter assessed in this study the product of a multitude
of processes that occur within a watershed. It is not clear on a
general statewide basis what specific causes or activities are
bringing about these observed trends. Efforts are currently
underway at USGS to study these process as they relate to land
use and the presence of point sources in an effort to better
understand the significance of these trends in the light of human
activities within watersheds.

A significant parameter to consider when assessing water quality
is dissolved oxygen, and as previously stated, this parameter has
increased state-wide over both the 11 year and the 7 year
periods. This suggests a reduction in the discharge of oxygen-
demanding materials into the state’s waterways - perhaps
resulting from improvements in the quality of point source
discharges such as the upgrade of sewage treatment plants. Also
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influencing this observation may be the regionalization of sewage
treatment plants whereby significant amounts of treated effluent
are routed out to the ocean and to the lower Delaware River
instead of being discharged into in-state freshwaters. These
improvements in point source discharges may also be at least
partially responsible for the decline in ammonia seen over the 7
year period and total organic carbon during the 11 year period.

Although the data suggest reductions in oxygen-demanding
materials - a positive trend; on the negative side, the data also
points to increasing amounts of dissolved salts in state waters.
Of note are the increases in the dissolved constituents such as
sodium, chlorides, calcium, and specific conductance.
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TABLE IlI-4: SIGNIFICANT STATEWIDE WATER QUALITY TRENDS OVER 11 YEAR
(1976-1986) AND 7 YEAR (1980-1986) PERIODS (see Hay and Cambell, 1990).

Parameter 11 Year 7_Year
Nitrogen, Total Av Va

Dissolved Oxygen A A

|

Nitrogen, Organic

Organic Carbon, Total

>

Phosphorus, Total
Ammonia, Total

Fecal Streptococcus

> > « »

<

Fecal Coliform
Alkalinity

Specific Conductance
Lead, Total

Calcium, Dissolved
Magnesium, Dissolved
Sodium, Dissolved

Chloride, Dissolved

<
<

Sulfate, Dissolved

> > > > > > A > > P> q4 4
>

pH

Solids, Dissolved

>

Potassium, Dissolved

>

Floride, Dissolved

<
4«4 << r> > > > >
<

Trace Metals v

Legend:

A General Statewide Increase

VW:  General Statewide Decrease

AV : Parameter Exhibited Both Increases and Decreases
A v: pParameter Exhibited Mostly Increases

W A: Parameter Exhibited Mostly Decreases
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C: LAKE QUALITY

Lake Quality Statewide

Most lake monitoring in New Jersey is conducted under the
umbrella of the The Clean Lakes program. The purpose and scope
of this program is discussed in detail in Chapter V of this
Report. The Clean Lakes program, as implemented by The
Department’s Bureau of Monitoring Management under the guidance
of USEPA, monitors public lakes for the purpose of assessing
trophic status. 1In New Jersey there are 380 public lakes with a
total acreage of 24,000 acres. Of these to date, 109 lakes, with
a total of 10,299 acres, have been evaluated through a
combination of state funded intensive surveys, and federally
funded lake assessment projects.

Trophic assessments are based on Trophic State Criteria, as
described in USEPA’s Clean Lakes Program Guidance Manual.
Parameters used in the assessment are total phosphorus,
chlorophyll a, and Secchi disk transparency. Trophic status may
also be determined by documented recreational use impairments
caused by excessive macrophyte populations, bacterial
contamination, and sedimentation. A lake is regarded as
eutrophic if total phosphorus levels are equal to or greater than
0.02 mg/l, and/or if macrophyte growth is extensive enough to
impair recreational usage, and/or chlorophyll a levels exceed 10

ug/1.

Beyond the issue of trophic status, there is little current
information regarding issues such as acid precipitation and toxic
contamination in lakes. The Clean Lakes Program does not
directly monitor for nor address the effects of acidity or toxics
in the State’s lakes. However, a detailed discussion of acid
precipitation and its overall effects upon state waters is
presented in both the 1988 and the 1990 Inventory Reports. The
reader is referred to these reports for such information. With
regards to toxic contamination, the following lakes have been
reported by the Clean Lakes Program as being impacted by toxics:

Lake Area(acres) Source

Alcyon Lake 30 Landfill
(Superfund site)

Newton Lake 30 Unknown

Cooper River Lake 150 Unknown

Strawbridge Lake 25 Unknown

Stewart (Woodbury) Lake 45 Unknown

As with rivers and streams, the Department has taken the position
that all of the State’s public lakes are at the very least
threatened with deteriorating water quality. For lakes that as
yet have not been assessed, the official status assigned by the

III-14



Clean Lakes Program is "Designated Water Quality Uses Threatened,
Pending Further Information." Professional judgment combined
with some limited data have caused the Clean Lakes Program to
conclude that overall water quality in all of the State’s lakes
is either threatened or actively deteriorating. There is
however, not enough data to establish a strong statistical trend
assessment for lake water quality.

Lakes Water Quality Assessment For 1991

Sixteen lakes totaling 1000 acres were monitored during 1991 as
part of the 1992 New Jersey Lake Water Quality Assessment Report.
This assessment was a prerequisite for eligibility in the USEPA
Clean Lakes Program. The objective was to acquire limited
limnological data from specific public lakes so that a baseline
trophic status could be determined for each lake. This
information will be used to monitor future lake water quality
trends. Lakes were selected based on the following factors;

1) The lake must provide public access as defined in 40 CFR
part 35 (USEPA Program Regulations).

2) Lakes should provide primary contact recreation and high
quality fisheries. The higher the resource value, the more
likely the lake will be monitored.

3) The lake’s importance to the community as a source of
recreation along with a high degree of local public support for,
and involvement in, efforts to restore a lakes recreational use.

Monitoring extended from August through November 1991. Each
lakes was monitored twice: once during summer and once during
fall. This information was then extrapolated in order to
characterize the lake status throughout the year. Lakes were
sampled at the principal incoming tributaries as well as at a
central location that best characterized the lake as a whole.
All samples were analyses for the following parameters:

Total phosphorus Ortho-phosphorus
Temperature Alkalinity
Dissolved oxygen (D.O.) pH

Secchi disk (in-lake only) Aquatic macrophytes

Algal identification (in-lake only)
Bacteria (fecal & total coliform, fecal streptococcus
or enterococcus)

The lakes selected for study as listed by county were:
Burlington County: Atsion Lake, Batsto Lake, Pakim Pond.
Cumberland County: Shaws Mill Pond.

Hunterdon County: Round Valley Reservoir Recreation Lake.
Mercer County: Etra Lake.
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Monmouth County: Allentown Lake, Assunpink Lake, Rising
Sun Lake, Silver lake.

Ocean County: Oakford Lake, Turn Mill Pond.
Salem County: Parvin lake, Thundergust Lake.
Sussex County: Lake Marcia, Lake Wawayanda.

Summary of Findings

Heavy macrophyte growth was the most significant source of lake
use impairment. Those lakes most impaired by macrophytes
included Batsto, Silver, Shaws Mill, and Wawayanda. Myriophyllum
spicatum and M. humile (water milfoil) and Utricularia spp.
(bladderwort) were the most prevalent nuisance species found.

The heaviest algal blooms were found in those lakes whose
watersheds consisted mainly of agricultural land. They included
Assunpink lake in Monmouth County and Parvin and Thundergust
Lakes of Salem County. Silver Lake in Monmouth County also had a
heavy algal bloom during the summer but its watershed is mainly
urban. A large waterfowl population was suspected to be a
significant source of nutrients to this lake.

All sixteen lakes studied exceeded at least one of the trophic
status criterion and are considered eutrophic, although several
of the lakes are considered to be only marginally so. Both
Atsion and Turn Mill Lakes were considered eutrophic because of
nuisance macrophyte growth. In both cases, Utricularia spp.
(bladderwort) was growing in naturally shallow, hard sand bottom
areas. Bladderwort is capable of growing in low nutrient
conditions as long as sufficient sunlight is available. Pakim
Pond is also considered to be a borderline eutrophic lake; the
only criteria exceeded was total phosphorus, which occurred
during the fall turnover period. Lake Wawayanda is considered
eutrophic because it has excessive macrophyte growth, although
its water quality is still good enough to support a year-round
trout fishery.

Nonpoint source pollution is believed to be the cause of water
quality degradation in most of the lakes studied. The principal
nonpoint source suspected was runoff from agriculture, urban
areas, and construction sites. Lakes that had the lowest levels
of total phosphorus (<0.02 mg/l); Atsion lake, Pakim pond, Turn
Mill Pond, and Lake Wawayanda; were all located in undeveloped
watersheds. All but Lake Wawayanda are located within the Pine
Barrens.

One lake, Oakford is known to have point sources discharging into
its feeder streams. Wrightstown MUA is permitted to discharge
200,000 gallons of treated wastewater per day into the North Run,
which feeds into the lake. Two other sewage treatment plants,
Sparta Village Trailer Park and New Egypt Education Authority,
have permitted discharges that release 38,000 and 20,000 gallons
of treated wastewater per day, respectively, into streams that in
turn feed into the lake. For those lakes sampled during 1991,
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Oakford had the highest levels of total phosphorus (0.27 mg/l) in
the water column. Fecal coliform levels in the North Run,
between the Wrightstown MUA and the lake were 16,000 MPN/100ml.
These levels dissipated to 230 mpn/100ml in the lower lake.

The following are descriptions of each lake’s morphology, and
summations of the problems that may be impairing their
recreational use.

Allentown Lake, Monmouth County: Allentown Lake is 32 acres with
a maximum depth of about 6 feet. Slightly elevated levels of
total phosphorus (0.03 mg/l) supported algal blooms during the
summer and fall. The shallow depth of this lake precludes any
thermal stratification but a dissolved oxygen gradient existed
during the summer between the surface (11.28 mg/l) and near the
bottom (3.60 mg/l).

Assunpink Lake, Assunpink Wildlife Management Area, Monmouth
County: Assunpink Lake is 200 acres with a maximum depth of

about 14 feet. The lake provides excellent fishing opportunities
for largemouth bass, pickerel and panfish, and also has a hybrid
striped bass population. Heavy growth of Nuphar spp.
(spatterdock) and Myriophyllum spicatum (water milfoil) restrict
some boating and fishing opportunities in the upper-most part of
the lake. Elevated total phosphorus levels in the water column
supported heavy algal productivity during the summer (chlorophyll
a 87.56 ug/l). Thermal stratification during the summer produced
a dissolved oxygen gradient with surface concentrations of 10.0
mg/l reduced to 3.0 mg/l in the hypolimnion.

Atsion Lake, Wharton State Forest, Burlington County: Atsion
Lake is 90 acres with a maximum depth of 6 feet. Water quality

was very good because of low nutrient levels and algal
productivity. There was some growth of Utricularia spp.
(bladderwort) in the shallower coves and upper reaches of the
lake that had a slight impact on boating and fishing.

Batsto Lake, Wharton State Forest, Burlington County: Batsto
Lake is a 62 acre lake with a maximum depth of 6 feet. The upper
one-third of the lake is inundated with heavy macrophyte growth,
which impairs some boating and canoeing. The dominant species
was Myriophyllum humile (water milfoil). Total phosphorus levels
(0.07 mg/l) in the water column supported the macrophyte growth.

Etra Lake, Mercer County: Etra Lake is a 19 acre body of water
with a maximum depth of about 8 feet. Some boating and fishing
opportunities are impaired by heavy macrophyte growth. The
heaviest growth was located in the upper end and along much of
the shoreline. Species found included Myriophyllum spicatum
(water milfoil), Cabomba caroliniana (fanwort), and Utricularia
spp. (bladderwort). Fecal coliform levels during the summer were
270 mpn/100ml.
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Lake Marcia, High Point State Park, Sussex County: Lake Marcia
is 19 acres and has a maximum depth of about 20 feet. Nutrient

and chlorophyll a levels were relatively low and no emergent
macrophyte growth was observed during the sampling runs.

However, park officials indicated that there was a heavy
filamentous algal bloom during the late spring and early summer.
Gypsy moth defoliation within the watershed is considered to be a
potential nutrient source. ‘

Oakford Lake, Ocean County: Oakford Lake is 25 acres with a
maximum depth of about 6 feet. Boating activities are impaired
at the uppermost end of the lake due to sedimentation and Nuphar
spp. (spatterdock) growth. Algal productivity was moderately
high (chlorophyll a 16.34 ug/l) and was supported by very high
levels of total phosphorus (0.27 mg/l). Fecal coliform counts of
230 mpn/100ml as well as enterococcus counts of 94/100ml were
detected in-lake. Higher levels of each were found in the
tributary waters.

Pakim Pond, Lebanon State Forest, Burlington County: Pakim Pond
is 8 acres with a maximum depth of 6 feet. Nutrient and

chlorophyll a levels were low and there were some small areas of
Nuphar spp. (spatterdock). Water clarity was poor but this was
due to the dark brown water common to lakes in the Pine Barrens.

Parvin lake, Parvin State Park, Salem County: Parvin Lake is 95
acres with a maximum depth of 5 feet. Park personnel indicated
that it is an excellent fishery for largemouth bass. Boating and
fishing opportunities were precluded from some areas in the lower
end of the lake due to sedimentation and Nuphar spp.

(spatterdock) growth. The clarity of the water was poor due to
heavy algal blooms during the summer and fall (chlorophyll a was
as high as 30.12 ug/l). The algal productivity was supported by
total phosphorus levels as high as 0.14 mg/l.

Rising Sun Lake, Assunpink Wildlife Management Area, Monmouth
County: Rising Sun Lake is 38 acres and has a maximum depth of

25 feet. Rising Sun provides very good fishing opportunities for
largemouth bass, panfish and pickerel. The dam structure has a
variable water release feature, which allows oxygen depleted
water from the hypolimnion to be drawn off if necessary.
Chlorophyll a levels were slightly elevated and ranged from 16.78
to 10.05 ug/l during the summer and fall, respectively.

Round Valley Reservoir Recreation Lake, Hunterdon County: Round
Valley Reservoir Recreation Lake is 20 acres with a maximum depth

of 28 feet. Fishing is impaired at the northern and southern
ends because of heavy macrophyte growth. The dominant species
was Myriophyllum spicatum (water milfoil). Algal productivity
was moderately high (chlorophyll a as high as 17.84 ug/l). Total
phosphorus levels (0.11 mg/l) supported the biological
productivity. This lake was thermally stratified and there was a
dissolved oxygen gradient between the surface (8.4 mg/l) and near
the bottom (1.2 mg/1l).
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Shaws Mill Pond, Edward G. Bevan Wildlife Management Area,
Cumberland County: Shaws Mill Pond, is a 25 acre lake with a

maximum depth of 11 feet. It is considered to be one of the
better largemouth bass fisheries in the southern part of the
state. Boating and fishing opportunities, however, are impaired
in the upper one-third of the lake due to heavy submerged and
floating macrophyte growth. There was also heavy growth in the
lower two-thirds of the lake from the shoreline out to 7 foot
depths but these plants remained 2 or more feet below the
surface. The dominant species were Myriophyllum humile (water
milfoil) and Utricularia spp. (bladderwort).

Silver lake, Monmouth County: Silver Lake is 15 acres with a
maximum depth of 5 feet. Boating and fishing opportunities are
impaired in the northeastern and southwestern quarters of the
lake due to macrophyte and sedimentation problems. The dominant
macrophyte was Anacharis spp. (waterweed). The clarity of the
water during the summer was poor due to heavy algal productivity.
Chlorophyll a levels as high as 100.63 ug/l were supported by
total phosphorus levels as high as 0.13 mg/l. The shallowness of
this lake precludes any thermal stratification. There was
however a dissolved oxygen gradient from the surface (16.4 mg/l)
to near the bottom (3.5 mg/l). Elevated enterococcus levels (33
to 49 per 100ml) as well as nutrient levels may have been caused
or enhanced by a large resident waterfowl population.

Thundergqust ILake, Parvin State Park, Salem County: Thundergust
Lake is a 12 acre lake with a maximum depth of 5 feet. During

the summer, the water had a pea-green appearance due to heavy
algal productivity (chlorophyll a 121.53 ug/l). Because of
shallow depth, this lake does not thermally stratify. However,
there was a dissolved oxygen gradient in the water column from
the surface (18.7 mg/l) to near the bottom (11.1 mg/l).

Turn Mill Pond, Colliers Mill Wildlife Management Area, Ocean
County: Turn Mill Pond is 100 acres with a maximum depth of 7
feet. This lake provides good opportunities for bass, perch and
pickerel fishing. Total phosphorus (<0.02) and chlorophyll a (as
high as 4.37 ug/l) levels were low. There was heavy growth of
Utricularia spp. (bladderwort) in the shallow areas. There was
no growth in areas where depth exceeded 4 feet.

Lake Wawayanda, Wawayanda State Park, Sussex County: Lake
Wawayanda is 240 acres with a maximum depth of about 90 feet. It

maintains a year round trout population as well as very good
largemouth bass, pickerel and panfish populations. Boating and
fishing activities are impaired in areas where the depth is 8
feet or less. These areas include the boat launch and rental
facility. The dominant species present include Myriophyllum
spicatum (water milfoil), Ceratophyllum demersum (coontail), and
Potamogeton spp. (pondweed). Algal productivity and total
phosphorus levels were low. In the lower half where depth was 50
feet, thermal stratification was evident however, a dissolved

IIT-19




oxygen gradient was not present. Dissolved oxygen at the surface
(10.1 mg/l) was unchanged in the hypolimnion (10.0 mg/l).
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D: COASTAL WATER QUALITY

This section describes the water quality as well as the sources
and causes of impairment of the coastal waters under the
jurisdiction of the New Jersey Department of Environmental
Protection and Energy. Large portions of this state’s coastal
waters however, are under the watch of the two interstate
agencies; the Delaware River Basin Commission (DRBC), and the
Interstate Sanitation Commission (ISC). For a detailed
assessment of the Delaware River and Bay see Delaware River and
Bay Water Quality Assessment (DRBC, 1992). Descriptions of
Newark, Raritan, and New York Bays; the Hudson River; the Arthur
Kill; and the Kill Van Kull are provided in Status Report on the
Interstate Sanitation District Waters (ISC, 1992). These
interstate agencies submit their own 305(b) reports separately to
USEPA. Summaries of these reports are presented at the end of
the Water Quality Inventory within this Chapter, however, the
reader is referred to these reports for more detailed information
regarding these waters.

It should be noted that coastal water quality monitoring
historically has been limited. 1In general, data collection had
been largely restricted to coliform bacteria, salinity, and
temperature data taken from shellfish harvesting areas and from
bathing beaches. However, beginning in 1989 a Marine/Estuarine
monitoring study was initialed. The study monitors several
parameters on a quarterly basis taken from 200 stations in the
marine and estuarine areas of the State. Current use support
assessments within the coast currently focus upon primary and
secondary contact recreation, and shellfish and finfish
restrictions.

Primary contact Recreation

OCEAN: The Coastal Cooperative Monitoring Program (CCMP)
monitoring results from the early 1980’s up to 1991 indicate that
the New Jersey coastal beaches from Sandy Hook south to Cape May
are fully swimmable. Some beaches however are threatened by
occasional short-term elevations of bacterial levels which have
resulted in beach closures for brief periods (NJDEPE, 1989a,
1992).

BAY AND ESTUARY: Beach closures in bay regions occur in such a
manner that make generalizations difficult. It can be said that
back-bay beach closures are a serious problem on a local basis.
Many beaches are subjected to frequent short-term closures.

Other locations have only occasional closures while some regions,
not designated for swimming for obvious reasons, have chronically
elevated bacterial levels and are not supporting the primary
contact use at all (NJDEPE, 1989, 1992).
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Shellfish and Finfish Restrictions

The Department’s Bureau of Marine Water Classification and
Analysis (BMWC&A) monitors the sanitary quality of estuarine and
ocean waters for the suitability of shellfish harvesting. Their
criteria for determining shellfish growing water status is based
on the presence of real or potential sources of contamination
from both point and nonpoint discharges. The sanitary water
quality is determined through actual measurements of coliform
concentrations in the water column, through hydrographic
(tracing), and through shoreline surveys.

In 1990, a total of 439 square miles of coastal (ocean) and 614
square miles of estuary and bay waters were assessed for sanitary
fitness for shellfish harvesting. Of these totals,
classifications are presented below:

Estuary/bay and ocean waters (as square miles) assessed for
sanitary fitness for shellfish harvesting

BAY AND ESTUARY:

Fully Supporting No Support Partially Supporting Total
440 53 121 614
OCEAN:

Fully Supporting No Support Total

321 118 439

See Section 38 of this Chapter for a detailed discussion of
shellfish resources and harvesting area classifications.
Restrictions and alerts regarding the consumption of finfish due
to toxic contamination are presented in section E: Toxics, under
"Fish Advisories" within this Chapter.

Sources and Causes of Water Quality Degradation

Tables III-5 and III-6 represent pollutants and pollution source
categories, as defined by USEPA, that impact ocean waters.
Pollutants and pollution source categories that impact estuarine
water quality are denoted on Tables III-7 and III-S8.

Ocean Waters

The principal source for elevated bacterial levels affecting
coastal bathing beach closures is stormwater discharge along the
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TABLE I11I-5 SUMMARY OF POLLUTANTS FOUND IN NEW JERSEY'S OCEAN WATERS! (SQUARE MILES)

Major/Statewide Moderate/Localized/Minor
Impacts Impacts
Pollutant Categories Monitored Suspected Monitored Suspected
Unknown toxicity ?
Pesticides ?
Priority Organics 150
Nonpriority Organics
Metals ?
Ammonia
Chlorine
Nutrients 270
pH
Siltation
Organics Enrichment/DO 270
Salinity/Road salts
Thermal modification
Flow alteration
Habitat alterations
Pathogens ?
Radiation
Oil and Grease

Key: ? = Impact is suspected; a lack of monitoring data exists to substantiate the conclusion.

Footnote: 1 = Covers waters out to 3 miles.
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TABLE Illi6  SUMMARY OF THE SEVERITY OF POLLUTANT SOURCES IMPACTING NEW JERSEY'S OCEAN WATERS! (SQUARE MILES)

Major/Statewide Moderate/Localized/Minor

Source Categories Impacts (Suspected) Impact (Suspected)
pPoint Sources

Industrial ?

Municipal 270

Combined sewer outfalls 120

Stormwater outfalls
Nonpoint Sources

Agriculture 120

Silviculture

Construction

Urban Runoff 120

Resource Extraction
Land disposal
Hydrologic/habitat modifications

Key: ? = Impact is suspected; a lack of monitoring data exists to substantiate the conclusion.
Footnote: 1 = Covers waters out to the 3 mile limit.
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TABLE 11I-7 SUMMARY OF POLLUTANTS FOUND IN NEW JERSEY'S ESTUARIES (SQUARE MILES)

Major/Statewide Moderate/Localized/Minor
Impacts Impacts
Pollutant Categories Monitored Suspected Monitored Suspected

Unknown toxicity ?
Pesticides 70

Priority Organics 70

Nonpriority Organics ?
Metals ?
Ammonia

Chlorine

Nutrients 70 ?

pH

Siltation 140

Organic Enrichment/DO ?

Salinity/Road salts

Thermal modification

Flow alteration

Habitat alterations

Pathogens 142

Radiation

Oil and Grease ?

Key: ? = Impact is suspected; a lack of monitoring data exists to substantitae the conclusion
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TABLE 1lI-8 SUMMARY OF THE SEVERITY OF POLLUTANT SOURCES IMPACTING NEW JERSEY'S ESTUARIES (SQUARE MILES)

Major/Statewide Moderate/Localized/Minor

Source Categories Impacts (Suspected) Impact (Suspected)
Point Sources

Industrial ?

Municipal 140

Combined sewer outfalls

Stormwater outfalls 140
Nonpoint Sources

Agriculture 70

Silviculture

Construction 140

Urban Runoff 140

Resource Extraction

Land disposal ?

Hydrologic/habitat modifications

Key: ? = Insufficient information exists to quantify the extent of these suspected pollutant source categories.



coast as suggested by Coastal Cooperative Monitoring Program
(CCMP) data (NJDEPE, 1989a, 1992). This conclusion is based upon
comparison of bacterial levels recorded during both dry periods
and after rain events. The regionalization of sewage treatment
along the New Jersey coast has improved bay and estuary water
quality, yet is also responsible for greater amounts of nutrients
and oxygen-demanding materials being discharged to open ocean
waters. There is concern that these sources, in concert with
tributary inputs, the disposal of dredged materials, and the
outflow from the Hudson/Raritan estuary, are all contributing to
the gradual enrichment of our coastal waters, leading perhaps to
more extensive benthic anoxia in the summer, and to phytoplankton
blooms of ever increasing intensity and frequency.

The specific sources of floating garbage such as sewage sludge,
greaseballs, plastics, timbers, medical waste, etc., washing up
on New Jersey beaches have been studied (NJDEPE, 1987) and
evidence indicates that floatables arise in the Hudson/Raritan
estuary: specifically the dense population centers of the New
York/New Jersey metropolitan area. Significant sources of
floatables were found to include raw sewage discharges, CSO’s,
and marine transfer stations including the Fresh Kills Landfill.
The study states that currents and tidal patterns in the region
are such that any floating material could become deposited on the
New Jersey coast. Under the proper conditions, the deposited
materials can be refloated and subsequently redeposited on the
recreational beaches at points farther and farther south along
our coast.

Estuarine Waters

The severely degraded water quality occurring in the New Jersey-
New York interstate waters as well as in the tidal Delaware River
near Philadelphia is due to a large extent to the large amount of
untreated and primary treated wastewaters still being discharged
to these waters. 1In New York City alone, over two billion
gallons per day is discharged, with ten percent being raw sewage
(NJDEPE, 1985b). Twice this amount may be discharged during
storm events by combined sewage outfalls. A use attainability
study (NJDEPE, 1985b) determined that even with the projected
improvements in sewage treatment from New York and New Jersey
facilities, pollution from nonpoint sources and combined sewer
outflows, together with high benthic oxygen demands will continue
to severely stress these waters.

Bacterial contamination in estuarine waters monitored by the
CCMP, specifically the Atlantic Coastal Basin and some Delaware
Bay estuaries, are closely tied with stormwater discharges
(NJDEPE, 1989a, 1992). 1In bay areas with low flushing rates, the
stormwater effect can be severe and of longer duration than in
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areas where current circulation would support the dispersion of
stormwater and its bacterial loading. This stormwater effect on
the fecal coliform concentrations in the bays is often compounded
by the bacterial loading from the illegal discharge of marine
sanitation devices on boats, the presence of large wildlife
populations, and the resuspension of sediments by boat-created
turbulence. Hence, for bay CCMP stations which exceeded sanitary
standards, the specific cause of the increased fecal coliform
concentrations could not be determined.

The Department’s Bureau of Marine Water Classification and
Analysis agrees that based upon their observations; stormwater
serves as a significant source of bacterial contamination, and
that natural sources such as waterfowl populations often are
significant additional contributors to the overall problem. The
Department also suspects that additional bacterial contamination
is coming from tributary inputs to the bays. These tributary
inputs carry additional runoff and septic tank leachate from
sources upstream.

While the Department is encouraged by recent gains in water
quality and the associated improvements in coastal water
classifications, there are, none-the-less, concerns for the
immediate future. There is extensive building pressure for
commercial, residential, and industrial facilities in coastal
communities. The major concern regarding this construction is
the degraded stormwater runoff that is associated with developed
areas. Of concern, also, are the presence of marinas and the
grouping of boat docking facilities, and their corresponding
impacts upon shellfish harvesting water quality and habitat.
Water quality gains resulting from the regionalization of
wastewater treatment could be negated through extensive new
construction and its associated runoff. The estuarine waters of
the coastal areas which are jeopardized by this development are
often among the most productive in the State.
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E. TOXICS

The NJDEPE maintains an ongoing program assessing waters where
impairment is suspected due to toxic discharges from point sources.
Toxic discharges as defined here are what USEPA has defined as 126
"priority pollutants". Use impairment in these waters are currently
only suspected; these are not necessarily waters with known problems.
This list is based upon violations of USEPA’s federal acute toxicity
criteria as observed in Discharge Monitoring Reports in concert with
ambient monitoring water quality data from the receiving water in
question.

Waterbody Name Waterbody Description

Hackensack River From the Oradell
Reservoir to the
confluence with Newark
Bay. (Reach #:02030103001)

Upper New York Bay From the confluence of
the East River to the
confluence with the Kill
Van Kull.

(Reach #:02030104001)

Newark Bay/Arthur Kill From the confluence with
the Passaic and
Hackensack Rivers to the
confluence with the
Rahway River and the
confluence with the Upper
New York Bay.
(Reach #:02030104002)

Arthur Kill From the confluence of
the Rahway River to the
confluence with the
Raritan River Bay.
(Reach #:02030104003)

Raritan Bay From the confluence of
the Arthur Kill/Raritan
River to the confluence
with the Waackaack Creek.
(Reach #:02030104005)

Lower Millstone River From the confluence with
Bedens Brook to the
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Waterbody Name Waterbody Description

confluence with the
Raritan River.
(Reach #:02030105026)

Mid Millstone From the confluence with
Stony Brook to the
confluence with Bedens
Brook.

(Reach #:02030105028)

Lower Pequest River From the confluence with
Bear Creek to the
confluence with the
Delaware River.

(Reach #:02040105013)

Whippany River From the headwaters to
the confluence with the
Rockaway River.
(Reach #:02030103024)

Passaic River From the confluence of
the Dead River to the
confluence with the
Whippany River.

(Reach #:02030103025)

Raccoon Creek From the confluence with
the South Branch Raccoon
Creek to the confluence
with the Delaware River.
(Reach #:02040202004)

Kings Creek From the headwaters to
the confluence with the
Rahway River.

Hudson River From the New York/New Jersey
State boundary to the
confluence with the East
River. (Reach # 02030101005
and 02030101009)

The following are stream locations where toxics are suspected of
impairing waters based upon biological monitoring evidence. Such
evidence is 1: a significant number of physical abnormalities
detected on the bodies of aquatic insects collected during
intensive biological monitoring (a significant number in this
case is defined as deformities in more than 10 percent of total
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numbers of individuals collected) or 2: is an unexplainable low
biomass present at the study site.

Water Way Location

Wallkill River Sussex

Clove River ‘ Rose Marrow Road

West Branch of Papakating Creek Blumbsock

Ramsey Brook (trib. to Saddle River) Mahwah

Valentine Brook (trib. to Saddle River) near Allendale

Valentine Brook (trib. to Saddle River) Allendale

Hohokus Brook (trib. to Saddle River) Allendale and
Ridgewood

Saddle River Ridgewood, Rochelle
Park, and Garfield

Whippany River Hanover Twp.

Bear Brook (trib. to Millstone River) Entire length

Stony Brook (trib. to Millstone River) Princeton

Millstone River Blackwells Mills,

and Manville

Fish Advisories
Ocean:

The NJDEPE has found high levels of PCB’s and certain pesticides
(primarily chlordane) in finfish from New York-New Jersey
interstate waters. As a result, recreational fishing advisories
have been issued by the State for striped bass and bluefish taken
in New Jersey territorial ocean waters from Barnegat Inlet
northward (NJDEPE, 1983, 1986b).

Freshwater/Estuary:

The NJDEPE has found high levels of PCBs and certain pesticides
(primarily chlordane) in finfish taken from the following State
and interstate waters (Kennish, et al, 1992., NJDEPE, 1982,
1983, 1985c, 1990):

Arthur Kill Tidal Passaic River
Kill van Kull Tidal Raritan River
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Hudson River Tidal Hackensack River

Lower Cooper River Mainstem Pennsauken Creek
Raritan Bay Sandy Hook Bay
Newark Bay So. Branch Pennsauken Creek

As a result, commercial fishing bans and recreational fishing
advisories have been issued by the State for these waters.
Recommendations to limit consumption are in effect on striped
bass, bluefish, white perch, white catfish, and American eel.
Commercial sale of striped bass and American eel taken from most
of these waters is prohibited.

Extensive sampling has turned up widespread dioxin contamination
in certain finfish and crustaceans in both the tidal Passaic
River and New York Bight Apex waters. Because tissue
concentrations of dioxin above the U.S. Food and Drug
Administration’s "level of concern" were identified, the State of
New Jersey has ordered a prohibition on the sale and consumption
of all fish and shellfish taken from the tidal Passaic River.

The ban has been extended to include striped bass and blue crabs
from Newark Bay, tidal Hackensack River, Arthur Kill, and Kill
Van Kull.

It should be noted that PCB’s are not widely distributed in high
concentrations statewide, but are encountered in high
concentrations in the sediments within the New Jersey
metropolitan areas (Kennish, et al, 1992). The sources of these
PCBs in the State’s waters include direct discharges, tributary
loads, dredged spoils, and ocean dumped sewage sludge. Sewage
sludge and dredged materials dumping are reported to be the
principal sources of PCBs in the New York Bight apex waters
(Kennish, et al, 1992).
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F. WATER QUALITY INVENTORY/SURFACE WATER RATING SYSTEM

This section of Chapter III contains waterbody specific
information on water quality conditions, pollution problems, and
designated use attainment in New Jersey’s larger rivers, streams,
and coastal waters. An evaluation of whether designated uses
(swimmable and fish propagation/maintenance) are being supported
is also presented. The information gathering methodologies that
supply the information for the assessments in this section are
described in the first part of this chapter; section A.

Thirty-seven watershed assessments are provided this report, as
well as a summary of shellfish growing water classifications in
the State’s coastal bays, estuaries, and ocean waters. Summaries
of the Delaware River Basin Commission 305(b) report submittal on
the Delaware River, and the Interstate Sanitation Commission’s
assessment of their jurisdictional waters are included near the
end of this chapter. This section closes with an update of the
Surface Water Rating System, a series of numerical indices
assigned to waterways, that provides a relative ranking of their
water quality as well as their resources value.

Water Quality Inventory

This 1992 Water Quality Assessment represents an update of water
quality conditions through 1990 for the State’s major rivers and
streams. Water quality data used in this assessment originates
from three ambient monitoring networks that are described in
detail in the first section of this chapter. The primary source
of data for the Water Quality Assessment is that collected at
approximately 110 ambient freshwater monitoring stations around
the State between 1986 through 1990. The results of special or
intensive surveys are also utilized when available. The
assessment also includes fish community descriptions provided by
the NJ Division of Fish, Game, and Wildlife for the 1988 Report.
Intensive biomonitoring of macroinvertebrate communities is
utilized in the water quality assessment when available. Five
major rivers had their macroinvertebrate community assessed in
1990; these included the Millstone system, the Whippany River,
the Saddle River, the Wallkill system, and the North Branch
Raritan River.

The primary waterways assessed in this section are listed in
Table III-9. Each watershed assessment contains the following
narrative sections: Watershed Description, Water Quality
Assessment, and Problem and Goal Assessment. Also included is a
watershed map (certain watersheds are mapped together), a ’Water
Quality Index Profile’ table. The wastewater discharge
inventories, in contrast to earlier Inventory Reports, are now
grouped together in alphabetical order by river-basin, and
located after the ISC summary.
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TABLE III-9 WATERSHEDS EVALUATED IN THE WATER QUALITY
INVENTORY

Wwallkill River Basin (New Jersey Portion)

Delaware River Basin

Flat Brook Rancocas Creek
Paulins Kills " Pennsauken Creek
Pequest River Cooper River
Pohatcong Creek Big Timber Creek
Musconetcong River Raccoon Creek
Hunterdon County Oldmans Creek
Delaware River Tributaries- Salem River
Assunpink Creek Cohansey River
Crosswicks Creek Maurice River

Atlantic Coastal Basin
Monmouth Coastal Drainage-
Navesink and Shark Rivers Mullica River
Great Egg Harbor River

Manasquan River
Toms River

Raritan River Basin
South Branch Raritan River South River
North Branch Raritan River Raritan River
Millstone River

Northeastern New Jersey Waters

Rahway and Elizabeth Rivers Wanaque River

Upper Passaic River Ramapo and Pompton Rivers
Whippany River Lower Passaic River
Rockaway River Hackensack River

Pequannock River
Shellfish Resources and Harvesting Area Classifications, 1987-
1989, and Estuarine Water Quality

Delaware River - Status Report by the Delaware River Basin
Commission

New York-New Jersey Interstate Waters - Status Report by the
Interstate Sanitation Commision
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The Watershed Description is a brief characterization of stream
geography, land uses, population centers, and stream
classifications according to the State Surface Water Quality
Standards (N.J.A.C. 7:9-4.1 et seq.) (NJDEP, 1985a). Much of the
information contained in this section is taken from prior 305(b)
reports and the Areawide Water Quality Management Plans. The
land use statistics are, for the most part, based on information
collected in the mid-1970s, and as such should be used to obtain
a general sketch of the watershed.

This report utilizes the water quality indexing procedure first
presented in the New Jersey 1986 305(b) report. The Water
Quality Index (WQI) was developed by the USEPA Region X for
assessing water quality conditions and trends for regional and
national environmental profiles. The WQI is a modified version
of a WQI first developed and described by the National Sanitation
Foundation in 1970 (Brown, et. al., 1970).

The Water Quality Index transforms water data to a value between
0 (best or no pollution) and 100 (worst case conditions or gross
pollution) through the use of severity curves. The severity
curve is a plot of the water quality constituent concentration
(i.e. dissolved oxygen, phosphorus, etc.) versus pollution
assessment (the 0 to 100 scale or index). The indices for each
data value are then averaged and aggregated with the indices for
the other indicators assessed to get a single WQI value for a
location over time. The WQI procedure aggregates indices by
Pollution Category, and within each Category, by Component
Parameters. Table III-10 presents the Pollution Categories and
Components used to prepare the WQI for New Jersey’s waters.
Between the extremes of 0 and 100, the WQI scale is divided into
excellent, good, fair, poor and very poor conditions as follows:

WQI Classification/ Description
Condition
0-10 Excellent No or minimal pollution;
water uses met throughout
year.
11-25 Good Generally low amounts of

pollution; water uses
periodically not met.

26-60 Fair Pollution amounts vary
from moderate to high levels;
certain water uses
prohibited.

61-80 Poor Pollution in high amounts;
water uses not met.
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WQI Classification/ Description
Condition
81-100 Very Poor Pollution occurs at extremely
high levels causing severe
stress to streamlife, water
uses not met.

An index of 20 is equivalent to the level of water quality
criteria.

WQI values are calculated for all data of each component in a
category. The water quality indicator (component) with the
highest WQI values in a category is then aggregated to determine
the final station WQI value. Station total WQI values are given
for the entire period of review and for each month in the years
assessed. Two aggregation methods are available: an "additive",
and a "synergistic" aggregation. The synergistic procedure is
used for this report as it tends to better represent actual
conditions. The synergistic aggregation procedure takes the
average of each category and then adds more index "points" based
on how much the data exceeds respective criterion. A total
station WQI value is also determined for the worst three month
period to establish what are the critical periods in the stream.

The WQI procedure is performed through STORET; USEPA’s national
computerized water quality database. WQI values are calculated
for ambient water quality monitoring stations located throughout
New Jersey and interstate waters. The WQI also serves as the
basis for the water quality component of the Surface Water Rating
System presented at the end of this chapter and assists in
performing the water quality assessments in this chapter. The
WQI procedure provides summary statements of the raw data
including the number of values, the mean, geometric, mean and
percent exceeding criterion. These are the primary information
used to prepare the water quality assessments. WQI results for
each monitoring station are summarized in a WQI Profile table
located in each watershed assessment.

The information used to describe pollution sources and causes
comes from a variety of sources. The point source inventory
identifies the relative contribution of point source loadings to
the stream. The Department’s Enforcement Unit provides
descriptions of surface water dischargers currently under
enforcement action which are causing deleterious impacts on
surface waters. This listing of enforcement cases is used to
help determine pollution sources. The State’s hazardous waste
sites which are contaminating local surface waters are also
included in the point source part of the Problem and Goal
Assessment. More detailed information on the sites can be found
in Site Status Reports on the Hazardous Waste Management Program
in New Jersey (NJDEP, 1988). Other sources of information used
in this section are prior 305(b) reports; Construction Grants
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TABLE III-10. WATER QUALITY INDEX CATEGORIES, COMPONENTS, AND
CRITERIA FOR ASSESSING NEW JERSEY’S RIVERS AND

STREAMS
Criteria
Category Component (Index Value of 20)
Temperature Temp. Cold-water fishery 19°C
Temp. Warm-water fishery 28°C
oxygen Dissolved Oxygen-Trout Production 7 mg/1
Dissolved Oxygen-Trout Maintenance 5 mg/1l
Dissolved Oxygen-Nontrout 4 mg/l
D.O. Saturation 80, 120 %
pH pH-Non-acidic waters 6.5 - 8.5 SU
pH-Pinelands naturally acidic 3.5 - 5.5 SU
pH-Non-Pinelands naturally acidic 4.5 - 7.5 SU
Bacteria Fecal Coliform 200 MPN/100ml
Total Coliform 2400 MPN/100ml
Nutrients Total Phosporus-Free flowing waters 10 mg/1
Total Phosphorus-Above impoundment 0.05 mg/1
Total Kjeldahl Nitrogen 2.5 mg/1
Total Inorganic Nitrogen 2.0 mg/1
Solids Total Dissolved Solids 500 mg/1
Conductivity 750 micromhos
Ammonia Un-ionized-Warm waters 0.05 mg/1
Un-ionized-Trout waters 0.02 mg/1
Metals Total Lead 50 ug/1
Total Copper 50 ug/1
Total Mercury 0.50 ug/1
Total Cadmium 4.0 ug/1l
Total Chromium 50 ug/1
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projects completed, under construction, or being planned; and
other site-specific studies.
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1. WALLKILL RIVER

Wwatershed Description

The Wallkill River drains from New Jersey into New York and has a
203 square mile watershed in New Jersey. The 27 mile length of
this river in New Jersey is located in Sussex County. This area
is predominantly rural - the largest towns being Vernon, Sparta,
Franklin, and Sussex. Major tributaries flowing into the
Wallkill include the Papakating (15 miles long) and Pochuck (8
miles long) Creeks. Lakes and impoundments in this watershed
include Lake Mohawk (at the headwaters), Newton Reservoir, Lake
Grinnell, Wawayanda Lake, and many others. Four sub-watersheds
have been delineated for the Wallkill watershed: Upper and Lower
Wallkill, Papakating Creek and Black Creek.

The land use in this watershed is primarily forested and
agricultural, although the amount of developed land is
increasing. Most of the Wallkill River is classified FwW-2
Nontrout, except for the stretch from Sparta Glen Brook to the
Rt. 23 bridge, which is classified as FW-2 Trout Maintenance.
Papakating Creek and Clove Brook contain both FW-2 Trout
Maintenance and Nontrout waters.

Water Quality Assessment

Five monitoring stations are present in the Wallkill River
watershed: Wallkill River at Franklin, Sussex, and near
Unionville in New York State; Papakating Creek at Sussex; and
Black Creek near Vernon. These stations represent approximately
30 monitored stream miles. As reported in previous Inventory
Reports, water quality of the Wallkill River itself continues to
be generally good at all three stations, although conditions
degrade somewhat to fair during the summer months at Franklin and
Sussex, and in early winter at Unionville. Total phosphorus and
fecal coliform continue to be found at problematic levels. Black
and Papakating Creeks have somewhat poorer water quality than the
Wallkill because of higher bacterial and nutrient levels.

The Wallkill at Franklin is impounded to form Franklin Pond.
Below the Franklin Pond outlet the Wallkill can experience
severely reduced flow during the summer months, resulting in high
stream temperatures that may cause stress to cold water fish.
Data indicate a slight increase in nutrients, notably total
phosphorus, in the Wallkill as one travels downstream. Some
increase is also observed in fecal coliform levels, with
geometric means going from 134 MPN/100ml at Franklin to 323
MPN/100ml at Sussex and 314 MPN/100ml at Unionville. Papakating
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Creek contain levels of phosphorus and fecal coliform that exceed
state criteria in 46 and 85 percent, respectively, of all samples
collected. Water quality in Papakating Creek is fair throughout
the year, its poorest condition being in late summer/early fall.
Black Creek has conditions similar to Papakating Creek, but
pollutant levels are not quite as high. Metals were generally
within acceptable levels throughout the watershed, but elevated
lead concentrations were recorded in the Wallkill River at
Franklin and Unionville.

Extensive macroinvertebrate sampling was performed in 1991
throughout the watershed. Results overall showed the Wallkill
River itself to be in very good condition biologically. Some
evidence of nutrient enrichment was observed at Franklin and at
Sussex. In contrast, Clove Brook and Papakating Creek show
impairment. A certain percentage of macroinvertebrates collected
at the middle reach of Clove Brook show abnormalities. Toxic
materials within the sediments are suspected to be the cause. If
toxic materials are present, agricultural chemicals such as
pesticide and/or herbicides could be the agents. The downstream-
most reach on the Clove is severely impaired.

The West Branch of the Papakating Creek shows only very slight
impairment. Concern is noted at Blumbstock, where 11 percent of
the samples revealed abnormalities. This leads us to suspect the
possible presence of toxic contaminants either in the water
column or within the sediments. These abnormalities were not
recorded downstream at McCoys Corner. The headwaters of the
mainstem Papakating Creek show excellent biological health.
Macroinvertebrate communities at Pellettown and McCoys Corner,
however, reveal some impairment reflected in a decline in local
diversity. Based upon the resistant forms comprising the
communities, siltation is strongly suspected as the principal
cause of impairment, most likely from agricultural activity.
Possible pollution sources observed by Department biologists at
the lower reaches of the Creek include herds of cattle and
unstable stream-banks.

The Upper Wallkill is described by the New Jersey Division of
Fish, Game and Wildlife as supporting a healthy cold water
fishery. The lower 18 miles, in contrast, is characterized as
partially degraded, stretches of which have had histories of fish
kills. Fish species present in the Lower Wallkill are
principally warm water forms. Franklin Pond and Black Creek
support healthy cold water fish communities. Wawayanda and
Pochuck Creeks, tributaries to Black Creek, also contain healthy
fisheries; the former contains both cold and warm water species
while the latter is limited to cold water forms. Clove Brook is
characterized as partially degraded and contains both cold and
warm water fish. Papakating Creek, having a cold water fishery,
is also found to be partially degraded.
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Problem Assessment

Point 8S8ource Assessment

The water quality problems identified in the Wallkill Watershed
are due to a variety of point and nonpoint sources. The Wallkill
River, Papakating Creek, and Black Creek in general appear to
have poorer water quality in the warm weather months, indicating
that point or continuous sources may be significant contributors
to stream degradation. Two wastewater discharges continue to be
under enforcement action and are suspected of causing water
pollution problems (see Point Source Pollution Table). The
Sussex Boro Treatment Plant (Clove Brook) is in noncompliance
with its permit. During times of heavy flow (rain events) this
facility experiences raw sewage overflows. Discharge treatment
under these conditions is limited to chlorination. Ames Rubber
Corporation remains under enforcement action for the release of
excess volatile organic compounds.

Two discharges into tributaries of the Wallkill, the Sparta Plaza
STP and the Alpine School STP, were formally under enforcement
action, but have upgraded their discharges and are no longer
reported out of compliance. One hazardous waste site, Metaltec,
is suspected of discharging volatile organics and metals to
Wildcat Brook, a Wallkill tributary.

Nonpoint Source Assessment

Evaluated nonpoint pollution in the Wallkill watershed, in
general, shows a shift from agricultural sources to those
resulting from increasing urbanization. In the Upper Wallkill
River, deleterious effects of both urbanization and agricultural
activities are on the rise. Increasing construction and urban
surface runoff have resulted in sediment loading and stormwater
contamination, respectively. Local officials have stressed the
need for stormwater management; such as the use of large
detention ponds in the region. In addition, agricultural runoff
from crop production, pasture lands, and animal holdings are
believed to have contributed to widespread eutrophic conditions
in the Upper Wallkill. The Lower Wallkill River is also
experiencing the effects of increased urbanization - largely in
the form of construction site runoff. Crop production,
pasturelands, and a zinc mine at Franklin are all suspected of
affecting water quality in the lower segment of the Wallkill.

Clove Brook suffers from excessive nutrient loading which causes

low dissolved oxygen levels and algal growth. The known sources
are agricultural; including feedlot, pasture land, and crop
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runoff. Feedlot runoff has been identified as the reason for the
closure of bathing beaches in Clove Lake. Increasing
agricultural runoff (crop production, pasture land, animal
holding) along Papakating Creek is suspected as having
contributed to severe eutrophic conditions in this stream and in
turn, a degradation of the stream’s fishery potential. Black
Creek receives some agricultural runoff; however, its principal
nonpoint source problem is believed to be suburban/urban in
nature. Construction activities coupled with surface runoff are
suspected in sediment loading and stormwater contamination. Some
tributaries in the Black Creek sub-watershed are so severely
impacted that they are described as being devoid of aquatic life.
This sub-watershed has been cited by local officials as needing
storm water management.

The control of animal waste (bacteria and nutrients) is currently
the purpose of a Soil Conservation Service project in the Clove
Brook watershed. Sheet and rill erosion in the Wallkill
watershed averaged 3.6 tons/acre; less than the statewide
average.

Designated Use Assessment

Assessments of the "aquatic life support" designated use in the
Wallkill River, Papakating Creek, and Clove Brook are based upon
recent instream macroinvertebrate evaluations. The Wallkill
River, except for the very downstream-most miles, fully supports
the use. The last few miles of the river partially support the
use. The West Branch of Papakating Creek is partially supporting
the use while the main stem of Papakating Creek is partially
supporting the use. Clove Brook partially supports aquatic life
use except in its lowermost reach where the use is not supported.
Based upon older fishery assessments; Black Creek, Wawayanda
Creek, and Pochuck Creek are assessed as fully supporting the
aquatic life use.

All 25 monitored stream miles of the watershed contain excessive
fecal coliform bacteria and, as a result, will not support the
primary contact (swimmable) use.

Monitoring Station List

Map Number Station Name and Classification

1 Wallkill River at Franklin, NJ,
FW-2 Trout Maintenance,

2 Wallkill River near Sussex, NJ,
FW-2 Nontrout,
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Papakating Creek at Sussex, NJ,
FW-2 Nontrout

Wallkill River near Unionville, NY,
FW-2 Nontrout

Black Creek near Vernon, NJ,
FW-2 Nontrout
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WATER QUALITY INDEX PROFILES 1986-1990:

WALLKILL RIVER

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Wallkill River | AVG.WQI: |12 8 6 23 9 10 3 18 19 GOOD
at
Franklin WORST 3 35 FAIR
MONTHS: JULY-SEPT | JUNE-AUG. | MAR.-MAY | APRIL-JUNE | JULY-SEPT. | AUG.-OCT. | JUNE-AUG. | NOV.-JAN. | JUNE-AUG.
Wallkill River | AVG.WQL: |1 9 4 27 12 12 3 4 16 GOOD
;ear WORST 3 29 FAIR
ussex MONTHS: | JULY-SEPT. | MAY-JULY | MAR-MAY | JUNE-AUG. | JULY-SEPT. | AUG.-OCT. | FEB.-APRIL | JUNE-AUG. | JUNE-AUG.
Wallkill River | AVG.WQIL: |2 18 4 32 14 10 2 10 23 GOOD
near
Unionvill WORST 3 32 FAIR
ronviiie MONTHS: | JUNE-AUG. | JULY-SEPT. | DEC.-FEB. | NOV.JAN. | MAY-JULY |JULY-SEPT. | JULY-SEPT. | AUG.-OCT. | NOV.-JAN.
ND: W N h Note: an index value of 20 is equivalent to the level of water quality criteria.
WQI Condition Description WQI Condition Description
0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.
81-100 Very Poor Pollution present in
11-25 Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not
met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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WATER QUALITY INDEX PROFILES 1986-1990:

WALLKILL RIVER continued

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Papakating AVG. WQIL: 1 21 3 47 16 7 3 5 33 FAIR
gr. at WORST 3 54 FAIR
ussex MONTHS: | JULY-SEPT | JUNE-AUG. |FEB.-APRIL | AUG.-OCT. |JUNE-AUG. | SEPT.-NOV. | APRIL-JUNE | JUNE-AUG. | JULY-SEPT.
Black Cr. AVG.WQL: |1 22 4 30 12 15 2 5 24 GOOD
r
v WORST 3 44 FAIR
ernon MONTHS: | JULY-SEPT | JUNE-AUG. | FEB.-APRIL | JULY-SEPT | JUNE-AUG. | SEPT.-NOV. | JUNE-AUG. |NOV.-JAN. | JULY-SEPT.
ND: W N N Note: an index value of 20 is equivalent to the level of water quality criteria.
WOQI Condition Description WQI Condition Description
0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
. throughout the year.
81-100 Very Poor Pollution present in
11-25 Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not
met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;

certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE

WATERSHED:

Wallkill River

FACILITIES IN NONCOMPLIANCE

FACILITY

RECEIVING WATER

POLLUTANT

COMMENTS

Sussex Borough STP
NJPDES 0021857

Clove Brook

Discharge of 0.242 mgd. Heavy precipitation
events cause raw sewage overflows into the
Clove Brook. Total Residual Chlorine Limit has
consistently been exceeded.

An Administrative Consent order was executed
in June of 1988 to set up a compliance
schedule for an upgrade to the facility.
Dechlorination facilities have put on line. The
final compliance date was extended.

Ames Rubber Corp.
Hamburg Borough,
Sussex County.
NJPDES 0000141

Wallkill River

Discharge of process wastewater containing
volatile organic chemical compounds,
including 1,2 dichloroethane, 1,1,1-
trichlorethane and trichloroethane."

Ames Rubber has eliminated the discharge of
process wastewater into the Wallkill but
volatile organic chemicals continue to exceed
permit limitations. An Administrative Consent
Order was executed in 1991 to set up a
compliance schedule and to settle outstanding
penalty liability for permit violations.

POINT SOURCE POLLUTION TABLE
WATERSHED: Wallkill River (continued)

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY

RECEIVING WATER

POLLUTANT

COMMENTS

Sparta Plaza STP,
Sussex Coun
NJPDES 0027057

Wallkill River

Discharged Treated Sanitary Wastewater.
Biochemical Oxygen Demand , Total
Suspended Solids, Total Residual Chlorine ,
Oil&Grease and dissolved Oxygen have been
violated frequently.

The facility completed an upgrade in June
1991 pursuant to an Administrative Consent
Order dated June 1988.

Sparta-Alpine School,
Sussex County
NJPDES 0027065

Tributary of the
Wallkill River

Discharge of Treated Sanitary Wastewater.
Total Residual Chlorine and Phosphorous
Limitations were frequently violated.

An Administrative Consent Order was
executed on August 1, 1988 to memorialize a
compliance schedule. The facility has achieved
compliance with effluent limitations. The ACO
was terminated August, 1990.




2. FLAT BROOK

Watershed Description

The area drained by the Little Flat Brook, the Big Flat Brook
(15 miles long), and the Flat Brook (10 miles long) is 65 square
miles. This drainage area runs along the western boundary of
Sussex County into the Delaware River; 1.5 miles downstream of
Flatbrookville. Sub-watersheds of this drainage area include
Little Flat Brook, Big Flat Brook and Flat Brook. There are no
major population centers, as most of this area is undeveloped
mountainous forests within state parks, state forests, and the
Delaware Water Gap National Recreation Area.

There are many lakes and ponds to accommodate bathing beaches and
recreational fishery resources. There are few point sources in
the watershed. The Flat Brook and its tributaries are
classified, for the most part, as either FW-1 or FW-2 Trout
Maintenance. There are also FW-2 Trout Production and Nontrout
waters.

Water Quality Assessment

The Flat Brook and tributaries contain among the highest quality
surface waters in the state. Much of the Flat Brook watershed
lies within state park and forest boundaries; thereby, affording
the streams protection from development. Monitoring is conducted
on the Flat Brook near Flatbrookville, which generally represents
the 10 mile stretch of the Flat Brook. Data collected from this
station between 1986 and 1991 indicate that water quality is
good. Periodic problems occur during the summer because of
elevated stream temperatures which threaten the cold water
fisheries. Dissolved oxygen and almost all nutrients levels were
within appropriate State criteria throughout the period of
review. Occasional violations of State criteria were observed
with regards to fecal coliform levels; however, the overall
geometric mean determined for this parameter was low (52
MPN/100ml) .

An overall improvement in Flat Brook water quality has been
reported between 1977 and 1987 in past Inventory Reports. This
improvement is the result of increasing dissolved oxygen levels;
and decreasing nitrogen-containing compound levels, and total
mercury concentrations. pH values have also shown significant
increases. This improvement can possibly be tied to the
Annandale Correctional Institution sewage treatment plant
discharge which was under enforcement action in the early 1980s.

III-48



This surface water discharge has been eliminated and a return to
more natural stream conditions has resulted. The 1986 305(b)
report observed that water quality degraded to fair conditions in
the summer months. Such seasonal degradation was not detected
between 1983 and 1987 but has reappeared in the present
assessment.

Biomonitoring at Flatbrookville had indicated some water quality
improvements in the past. The benthic macroinvertebrate
community was indicative of a healthy stream with improving
community structure and diversity from 1977 to 1984. From 1984
to 1988, however, the percentage of pollution-tolerant forms has
increased, suggesting that nutrient enrichment may be on the rise
at this location.

The New Jersey Division of Fish, Game, and Wildlife describes
Little Flat Brook, Bears Creek, Flat Brook, Mill Brook, Shimers
Brook, Big Flat Brook, Parker Brook, Tuttles Brook and Stony
Brook as all supporting healthy cold water fish communities (Flat
Brook supports both cold and warm water species). Flat, Parker,
Tuttles and Stony Brooks are noted as supporting natural trout
reproduction throughout the year.

Problem Assessment

Point Source Assessment

A limited number of point sources are present in the Flat Brook
watershed. One, the N.J. Department of Corrections Mountainview-
Stokes unit is currently under enforcement action and will soon
have its wastewater hauled off site (see Point Source Pollution
Table).

Nonpoint Source Assessment

The waters of the Flat Brook watershed are among the least
polluted in the state. The conversion of summer homes to year-
round dwellings has resulted in some local nonpoint source
contamination from home and road construction, suburban runoff,
and septic system leachate. Only Little Flat Brook was noted as
receiving some minor agricultural runoff.

Goal Assessment
Approximately 30 stream miles of this watershed are categorized

as fully supporting the "aquatic life support" designated use.
Monitoring of fecal coliform bacteria indicates that the Flat
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Brook appears to be partially supporting the primary contact
(swimmable) designated use.

Monitoring Station List

Map Number Station Name and Classification

1 Flat Brook near Flatbrookville,
FW-2 Trout Maintenance

See page ITII-56 for a map of the Flat Brook watershed.
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TG-III

WATER QUALITY INDEX PROFILES 1986-1990: FLAT BROOK

STATION TEMP OXYGEN | PH BACIERIA | NUTRIENTS | SOLIDS AMMONIA [METALS | OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Big Flat Brook | AVG.WQL [ 10 3 5 12 g 3 T8 12GOOD
at
Flatbrookville | \ORST3 31 FAIR
MONTHS: | JUNEAUG. | JUNEAUG. | JULY-SEPT. | TUNE-AUG. | JUNE-AUG. | JULY-SEPT. | TULY-SEPT. | SEPT.NOV. | JUNE.AUG

L D: W R ALITY INDEX DESCRIPTION Note: an index value of 20 is equivalent to the level of water quality criteria.

WQI Condition Description WOI Condition Description

0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25  Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE:
WATERSHED: Flat Brook

FACILITIES IN NONCOMPLIANCE

FACILITY RECEIVING WATER POLLUTANT COMMENTS

N.J. Dept. of Tributary of the Big | Discharge of Treated Sanitary The facilities NJPDES permit required
Corrections Flat Brook Wastewater. cessation of discharges to surface water
Moutainview- by July 1988. On June 1991, an

Stokes Unit.
NJPDES 0029874

Administrative Consent Order was
executed to memorialize a compliance
schedule. Wastewater will soon be hauled
off site.




3. PAULINS KILL

Watershed Description

The Paulins Kill drains an area of 172 square miles, of which 110
square miles are in Sussex County and 62 square miles are in
Warren County. This 39 mile long river runs through western
Sussex and northern Warren Counties to the Delaware River at
Columbia. Newton and Blairstown are the most developed centers
of this rural area, but there is development along Route 15.
Major tributaries to the Paulins Kill include Yards Creek, Trout
Brook, Blair Creek, Morses Brook, and Culver Brook. Swartswood
Lake, and the Upper and Lower Paulins Kill are delineated sub-
watersheds. Impoundments include Paulins Kill Lake (3 miles
long, 0.4 square mile surface area), Swartswood Lake, Little
Swartswood Lake, Culvers lLake, and Lake Owassa.

The land use in this watershed is primarily agricultural and
forested, but there are increasing amounts of developed suburban
and commercial lands. The stream classifications for the Paulins
Kill and tributaries have been identified as FW-2 Trout
Production, FW-2 Trout Maintenance, and FW-2 Nontrout.

Water Quality Assessment

Water quality of the Paulins Kill improves as one proceeds in a
downstream direction, going from fair quality in the upper
watershed to good conditions in the lower portions. This is
based on ambient monitoring conducted at Balesville (upper
watershed) and Blairstown (lower watershed) representing a total
of 10 monitored stream miles. The Paulins Kill at Balesville
experiences excessive fecal coliform and phosphorus
concentrations, as well as some elevations in cadmium levels.
Fecal coliform counts averaged 446 MPN/100 ml over the period of
assessment, with 71 percent of all values exceeding the primary
contact recreation criterion. Eighty-six percent of all
phosphorus values exceeded the 0.05 mg/l criterion; with the
average phosphorus value being 0.13 mg/l. This suggests that the
stream is moderately enriched at this location. Metals analyses
revealed some undesirable cadmium levels within the water column.

The Balesville station experiences deteriorated water quality
during warm weather months, approaching poor conditions. High
stream temperatures in July and August may cause periodic stress
to the cold-water fishlife present.
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Monitoring data from the Paulins Kill at Blairstown reveal better
water quality as evidenced by reduced levels of phosphorus and
fecal coliform bacteria. Coliform samples, although lower than
upstream, still reveal impairment. Bacteria levels violated the
state criterion in 42 percent of all samples from 1986 to 1990;
hence, primary contact recreation in the stream is not
recommended. Other chemical parameters do show generally good
ccenditions, in contrast to Balesville, with total phosphorus and
metals at acceptable levels. As at Balesville, elevated stream
temperatures during warm weather are common, possibly causing
stress to cold water fisheries.

In the uppermost reaches of the Paulins Kill, the East Branch has
been evaluated by the Division of New Jersey Fish, Game, and
Wildlife as supporting a healthy cold water fish community. The
West Branch in contrast, has a moderately degraded warm water
fishery. The main stem of the Paulins Kill contains healthy fish
communities of both warm and cold water species. Melden Brook
and Yards Creek both contain healthy cold water fish populations;
while Culvers Creeks support healthy cold and warm water fish
communities. Of the assessed lakes in the watershed; Swartswood,
Little Swartswood, and Paulins Kill Lake, all support warm and
cold water fisheries. Swartswood Lake and Little Swartswood Lake
are judged to support healthy fish communities; Paulins Kill Lake
contains moderately degraded fish populations due to
eutrophication.

Problem Assessment

Point Source Assessment

Past Inventory Reports have reported that the Upper Paulins Kill,
from Newton to Paulins Kill Lake, was significantly impacted by
the Newton sewage treatment facility. This facility has
completed an upgrade and is no longer under enforcement action.
It had been estimated that up to 95 percent of the nutrient
loading in the Upper Paulins Kill had been from this facility.
Imnprovements have also been completed in the Kittatiny Regional
Board of Education STP, and Blair Academy STP (see Point Source
Pollution Table). No facilities are reported to be currently
under enforcement action within the watershed. 1In the Lower
Paulins Kill reduced point source loadings and increased
reaeration and dilution tend to improve water quality.

Nonpoint Source Assessment

A number of swampy areas from which the Paulins Kill flows and
the contribution of suburban/agricultural runoff have acted to
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overload the assimilative capacity of the stream. This
contributes to the fair water quality at Balesville and the
eutrophication of Paulins Kill Lake below Balesville.

The Paulins Kill watershed is assessed to be experiencing an
increase in runoff associated with rapid suburban land
development. Housing construction site runoff, suburban surface
runoff, as well as heavy winter road salting, are all suspected
to be on the increase. This is coupled with a decline in
agricultural runoff from crop production activities. Additional
water quality degradation has resulted from leachate coming from
Hamms landfill; a severe problem at times, although believed to
be on the decline. Nonpoint sources have caused eutrophication
in many of the lakes in this watershed, including Swartswood
Lake.

Designated Use Assessment

The Paulins Kill is not considered swimmable in the area where
monitoring takes place. All waters appear to be supporting the
"aquatic life support" designated use based upon fishery
assessments. However, some stress to cold water fishlife (trout
and smallmouth bass populations) from high water temperature in
summer months may be occurring. Increased residential and
commercial development forecasted for the watershed will
undoubtedly impact water quality.

Monitoring Station List
Map Number Station Name and Classification

2 Paulins Kill at Balesville,
FW-2 Trout Maintenance

3 Paulins Kill at Blairstown,
FW-2 Trout Maintenance

ITI-55



9G6-IIT

FLAT BROOK AND PAULINS KILL

NEW JERSEY STATE WATER QUALITY
INVENTORY REPORT

RIVER

A ——P—

PAULINS KiLL
/LK

-7 TN

LOCATION OF BAS.NS

LEGEND
——— = == STATE BOUNDARY
STREAM
——— = =—— CCUNTY BOUNDARIES
——————— MUNICIPAL BOUNDARIES
s 3 4 6 —— WATERSHED BOUNDARIES

T —— ®  WATER samPLING sTATIONS

SCALE IN MILES

PEQUEST RIVER



LS-III

WATER QUALITY INDEX PROFILES 1986-1990: PAULINS KILL

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG.AND
WORST 3-
MONTH
CONDITION
Paulins Kill AVG. WQIL: 3 8 20 12 10 5 17 18 GOOD
;:ai rstown WORST 3 31 FARR
MONTHS: JULY-SEPT. | FEB.-APRIL | MAR.-MAY | MAY-JULY | MAY-JULY | AUG.-OCT. | JUNE-AUG. | NOV.-JAN. JULY-SEPT.
Paulins Kill | AVG. WQL: 11 11 32 36 10 3 18 41 FAIR
gtalesville WORST 3 38 FAIR
MONTHS: JUNE-AUG. | OCT.-DEC. | OCT.-DEC. | JULY-SEPT. | JULY-SEPT. | AUG.-OCT. | JULY-SEPT. | APRIL-JUNE | JULY-SEPT.

LEGEND: WATER QUALITY INDEX DESCRIPTION

Note: an index value of 20 is equivalent to the level of water quality criteria.

WQI Condition Description WQI Condition Description

0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25 Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Paulins Kill

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY

RECEIVING WATER

POLLUTANT

COMMENTS

Kittatinny Regional
High School

Paulins Kill

Discharges 0.0038 MGD of Treated
Sanitary Wastewater. Total Residual

An Administrative Consent Order was
executed July 1988 to memorialize a

NJPDES 0028894 Chlorine and Phosphorous were compliance schedule. Compliance was
frequently exceeded. achieved and the ACO was terminated
October 1990.
Newton STP Moore's Brook Discharges about 1.0 mgd Total Residual | The facility was under an Administrative
NJPDES 0020184 Chlorine, Biochemical Oxygen Demand, | Consent Order for facility upgrade. The

Suspended Solids, Phosphorous and
Ammonium-Nitrogen Limitations were
exceeded frequently.

upgrade has been completed and the
facility is substantially in compliance
with its NJPDES Permit.

N. Warren Regional
High School STP,
Blairstown Warren
County.

NJPDES 0031046

Paulins Kill

Discharges Treated Sanitary Wastewater.
Biochemical Oxygen Demand,
Carbonaceous and Nitrogenous
Biochemical Oxygen Demand, Ammonia -
Nitrogen, Fecal Coliform Bacteria, Total
Suspended Solids and Residual Chlorine
Limitations have been violated.

An Administrative Consent Order for
Discharge Noncompliance was issued.
Permit compliance subsequent to the
issuance of the order has improved. A
compliance evaluation inspection
conducted on July 1991 did not reveal any
serious permit effluent violations.

Blair Academy STP
NJPDES 0022101

Blair Brook

The STP has been discharging excessive
Phosphorous levels.

Due to an Administrative Consent Order
the facility has installed Phosphorous
removal equipment.




4. PEQUEST RIVER

Watershed Description

The Pequest River drainage basin is 158 square miles. The river
itself is 32 miles long and flows from southern Sussex County
southwest through Warren County to the Delaware River,
downstream of Belvidere. The major tributaries to the Pequest
include Trout Brook, Beaver Brook, Furnace Brook, and Bear Creek.
Sub-watersheds consist of the Upper and Lower Pequest and Bear
Creek. While there are many small lakes and ponds in the
watershed, there are no major impoundments on the Pequest River.

The Pequest River watershed contains many recreational areas,
with land use being heavily forested and agricultural. As with
the other watersheds in the northwestern section of the state,
residential and commercial development is intensifying. The
water quality classifications are FW-2 Trout Maintenance and FW-2
Nontrout, except for the waterways within the Whittingham Tract,
which are classified FW-2 Trout Production.

Water Quality Assessment

The Pequest River is monitored at the town of Pequest, located in
the lower watershed. Overall, water quality of the Pequest at
this location from 1986 through 1990 is characterized as good,
although conditions do degrade to fair quality during warm-
weather months. In addition, there are concerns over metals
detected in water samples.

The Pequest River in the lower watershed is a cool, fast moving
stream with numerous riffles. Therefore, reaeration results in
sufficient in-stream dissolved oxygen levels during critical
periods. Fecal coliform contamination, elevated phosphorus, and
inorganic nitrogen are the principal water quality problems for
the Pequest River at Pequest. Forty percent of all fecal
coliform values exceeded 200 MPN/100ml, and all values resulted
in a geometric mean of 227 MPN/100ml during the period of review.
Total phosphorus was above the state water quality criterion for
45 percent of all values, indicating moderate nutrient
enrichment. Inorganic nitrogen exceeded 2.5 mg/l in 15 percent
of the samples collected. 1In the past, periodic high warm-
weather un-ionized ammonia levels were detected. The present
assessment found no such occurrence. Also, in contrast to the
1983-1987 reporting period, stream temperatures during the
current assessment remained below the criterion for trout
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maintenance waters during July and August, indicating less
thermal stress during these months than in the past.

The lower Pequest, from the confluence of Bear Creek down to the
Delaware River, is regarded by the Department as an impaired
waterway due to toxic discharges emanating from point sources.
The contaminants of concern include arsenic, mercury, cadmium,
lead, and beryllium. The criteria violated are USEPA’s Federal
Aquatic Life chronic criteria and USEPA’s Federal human health
criteria for exposure to carcinogens.

Biological monitoring of the Pequest River at Pequest from 1977
to 1984 for macroinvertebrates has shown some improvement in
species diversity and the percentage of pollution intolerant
individuals; however, the stream community is indicative of
somewhat nutrient enriched conditions. 1988 biological sampling
revealed the presence of chemical toxicity impacting the biota
and reducing the numbers of taxa present. Oxford Textile is a
suspected source of the contamination (see Point Source
Assessment below).

Almost all 32 miles of the Pequest are evaluated as supporting a
healthy cold water fish community. An exception is a channelized
stream in the Vienna-Great Meadows area. Another exception is
Furnace brook and the region on the lower Pequest just below
Furnace Brook where a fish kill occurred in 1988 (see Point
Source Assessment below).

Other streams in the watershed assessed include: Kymers’s Brook,
Barkers Mill Brook, Andover Junction Brook, Bear Creek, Jacksburg
Creek, Beaver Brook, Furnace Brook, and Harney Run. They were
found to support healthy fisheries, comprised largely of cold
water species.

Bear Creek is further described by the N.J. Division of Fish,
Game, and Wildlife as one of the best streams in the state for
native brown trout.

Problem Assessment

Point Source Assessment

Point source impacts to the Pequest River are thought to be
limited (see Point Source Pollution Table for this watershed).
Enforcement action will soon be lifted from the Pequest Sewer
Company because of improvements in their discharge to the lower
reach of the river. The Warren County Resource Recovery project
in Oxford Township discharges stormwater into a tributary to the
Pequest. This discharge continues to be in violation for excess
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suspended solids and hydrocarbons. Oxford Textiles Inc.
(discharge to Furnace Brook) also continues to violate its permit
limitations.

One hazardous waste site is suspected of contributing volatile
organics to the Pequest. This is the Southland Corporation site
at Great Meadows.

Nonpoint Source Assessment

The Pequest is impacted by the increasing suburban development
occurring throughout the watershed. The Soil Conservation
Service has identified the Pequest system as having serious sheet
and soil erosion rates. In the upper half, pollution from
agricultural activities such as runoff from crop lands and animal
holdings is believed to be on the decline. 1In its stead are the
increasing effects of housing construction, suburban runoff, and
heavy winter road salting. The overall result has been a
combination of nutrient enrichment, pesticide and sediment
loading, flooding, and elevated chloride levels in the stream.
Nonpoint source pollution in the lower half of the Pequest is
known to arise principally from housing construction activities.
Flooding has been documented as a problem in Belvidere (Warren
Co.). The most degraded section of the Pequest is in the Vienna-
Great Meadows area where channelization has resulted in complete
habitat destruction. Many tributaries in the watershed which
support healthy fisheries do receive some minor agricultural
runoff; two such streams are Andover Junction Brook and Beaver
Brook.

Designated Use Assessment

Because of bacterial contamination, the Lower Pequest cannot be
considered swimmable. The Pequest River contains both Trout
Maintenance and Nontrout waters. Where natural trout populations
exist, summer water quality conditions may cause periodic stress
to the fishlife because of high stream temperature and nutrient
enrichment. Overall, fish communities of approximately 80 stream
miles are assessed as healthy and therefore will support the
"aquatic life designated use". Furnace Brook (approximately 10
miles) currently has a healthy fish community, but it is
considered threatened.
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Monitoring Station List
Map Number Station Name and Classification

1 Pequest River at Pequest,
FW-2 Trout Maintenance
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WATER QUALITY INDEX PROFILES 1986-1990:

PEQUEST RIVER

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG.AND
WORST 3-
MONTH
CONDITION
Pequest River AVG. WQL 8 15 25 22 12 18 23 GOOD
Paetquest WORST 3 34 FAIR
MONTHS: JUNE-AUG. |JAN.-MAR. | OCT.-DEC. | JULY-SEPT. | SEPT.-NOV. | JAN.-MAR. | MAY-JULY | AUG.-OCT. | JULY-SEPT.
HA i ] Note: an index value of 20 is equivalent to the level of water quality criteria.
WOI Condition Description WOI Condition Description
0-10 Excellent Pollution minimal or 61-80  Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.
81-100 Very Poor Pollution present in
11-25  Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not
met.
26-60  Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Pequest River

FACILITIES IN NONCOMPLIANCE

FACILITY RECEIVING WATER POLLUTANT COMMENTS
N.J. Resource Tributary of the Discharge of Stormwater Runoff . Total None to report.
Recovery Plant. Pequest River. Suspended Solids and Oil & Grease Permit

Oxford Twp., Limitations are frequently violated.

Warren County.

NJPDES 0062065

Oxford Textile Inc.,
Oxford Twp. Warren
County.

NJPDES 0004901

Furnace Brook via
Cat Swamp.

Discharge of Treated Process Wastewater.
Biochemical Oxygen Demand and Acute
Toxicity Limitations have been violated.

An Administrative Order for Discharge
Noncompliance was issued in 1991.

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY RECEIVING WATER POLLUTANT COMMENTS
Pequest Sewer Co. Pequest River Discharged excessive levels of Chlorine . | The facility has installed Dechlorination
NJPDES 0020605

equipment.Two Administrative Orders
for discharge Noncompliance have been
issued for Chlorine and other Permit
violations.




5. POHATCONG CREEK

Watershed Description

The 28 mile long Pohatcong Creek stretches from Independence
Township to the Delaware River south of Phillipsburg. It drains
a 57 square mile area of southwestern Warren County. The
population in this area is centered in the Boroughs of Alpha and
Washington. Major tributaries include Brass Castle Creek,
Shabbecong Creek, and Merrill Creek. The only notable
impoundment in the watershed is the Roaring Rock Brook Reservoir,
although a reservoir for low-flow augmentation in the Delaware
River is being constructed on Merrill Creek.

The land use in this watershed is predominantly agricultural;
there are few NJPDES permitted discharges here. Pohatcong Creek
and its tributaries are classified as FW-2 Trout Production and
FW-2 Trout Maintenance.

Water Quality Assessment

Pohatcong Creek is monitored at New Village, a station located
midway along the stream’s length. Monitoring at this location
represents approximately five stream miles. Water quality is
fair at this location, with very high concentrations of fecal
coliform, especially during the warmer seasons. Also present are
high levels of total phosphorus, and elevated stream temperatures
from June through August. Because of these problems, overall
water quality declines to poor conditions during the summer.

Fecal coliform concentrations averaged nearly 1,090 MPN/100ml
with 88 percent exceeding the 200 MPN/100ml criterion. Total
phosphorus levels averaged over twice the 0.1 mg/l state
criterion and were above this level in almost 80 percent of all
samples collected. Other water quality indicators that show
periodic problems are elevated stream temperatures, inorganic
nitrogen, and un-ionized ammonia. Stream temperatures above the
19 degrees Celsius criterion for trout maintenance streams were
frequent throughout the June to August period. Seven percent of
the un-ionized ammonia values were greater than the state
criterion for protection of coldwater fisheries. This
coincidence of high temperatures and unionized ammonia levels
indicate possible adverse conditions for the native and stocked
trout populations.

Pohatcong Creek, Merrill Creek, Brass Castle Brook, Buckhorn
Creek, and Pohandusing Creek are all assessed as supporting
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healthy cold water fish populations. Lopatcong Creek, adjacent
to Pohatcong Creek, contains a healthy warm water fishery. An
intensive survey of Pohatcong Creek conducted in 1984 found
elevated lead, manganese and nickel in fish tissue. The
potential source of the metals was not identified. A decrease in
macroinvertebrate populations as one travels downstream was due
to habitat changes, not to water quality changes.

Problem Assessment

Point 8S8ource Assessment

Pohatcong Creek and tributaries drain a predominantly
agricultural area with one population center, Washington Borough
in Warren County. The creek is fairly small and it appears from
the water quality data that it cannot assimilate the pollution
loads that drain into the stream. The municipal wastewater
discharges in the watershed may likely have significant impact on
water quality. The Phillipsburg STP is currently under
enforcement action (see Point Source Pollution Table for the
Pohatcong Creek).

The High Point Landfill in Washington Twp., Warren County, is
suspected of contaminating Pohatcong Creek with landfill
leachate.

Nonpoint Source Assessment

Pohatcong Creek is believed to be impacted by agricultural runoff
from croplands and chicken farms. The Pohatcong Creek watershed
is known to have among the highest soil erosion rates in the
state. Coupled with this is intensive suburban development
fueled by one acre zoning. Housing construction, urban surface
runoff, plus runoff from storm sewers is suspected to be
contributing to local flooding and the decline in water quality.
Merrill Creek was reported by local officials to have had non-
point source pollution problems in the recent past during the
construction of a reservoir.

Lopatcong Creek is reported to have had severe water quality
problems in the past below Harmony which had led to fish kills.
The suspected cause was industrial pollution. As is Pohatcong
Creek, Lopatcong Creek is impacted by the increasing degree of
suburban development within the watershed, receiving ever-
increasing quantities of urban surface runoff and storm sewer
outflow. These are suspected to cause some water quality
degradation as well as flooding. New residential and commercial
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development in many areas of the watershed will contribute
additional runoff problems.

Designated Use Assessment

The monitored waters of Pohatcong Creek will not meet the
swimmable designated use because of high fecal coliform levels.
All streams will meet the "aquatic life support" designated use.
Some waters, however, appear to be threatened: in the area of
Washington, Pohatcong Creek’s fisheries are threatened by
wastewater discharges, while Merrill Creek’s fish community is
threatened by the construction of a reservoir.

Monitoring station List
Map Number Station Name and Classification

1 Pohatcong Creek at New Village,
FW-2 Trout Maintenance
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WATER QUALITY INDEX PROFILES 1986-1990: POHATCONG CREEK

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Pohatcong Cr. | AVG. WQL: 18 8 42 24 5 18 39 FAIR
t
:Jew Village WORST 3 62 POOR
9 MONTHS: JUNE-AUG. | MAR-MAY | MAR.-MAY | JUNE-AUG. | JULY-SEPT. | JULY-SEPT. | MAR.-MAY | SEPT.-NOV. | JUNE-AUG.

LEGEND: WATER QUALITY INDEX DESCRIPTION

Note: an index value of 20 is equivalent to the level of water quality criteria.

WQI Condition Description WOI Condition Description

0-10 Excellent Pollution minimal or 61-80 Poor - Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25  Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60  Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Pohatcong Creek

FACILITIES IN NONCOMPLIANCE

FACILITY

RECEIVING WATER

POLLUTANT

COMMENTS

Phillipsburg STP
Warren County
NJPDES 0024716

Lopatcong Creek

Discharge of Treated Sanitary and
Industrial Wastewater. Oil and grease
limitations are frequently violated. There
are also collection system overflows and a
bypass, resulting in the discharge of
partially treated wastewater during heavy
rains.

An Administrative Consent Order was
executed in 1988 for eventual compliance
by 1992.




6. MUSCONETCONG RIVER

Watershed Description

The Musconetcong River drains an area of about 156 square miles.
It is 42 miles long, stretching from its headwaters at Lake
Hopatcong to the Delaware River at Riegelsville. Parts of
Sussex, Warren, Hunterdon, and Morris Counties are in the
Musconetcong drainage basin. The Upper and Lower Musconetcong
sub-watersheds comprise the entire watershed. The population
centers in this watershed are the towns of Hackettstown, Mt.
Olive, and Stanhope. There has also been significant development
along the shores of Lakes Hopatcong and Musconetcong. The two
major tributaries to the Musconetcong River are Lubbers Run and
Beaver Brook. Major impoundments include Lake Hopatcong (the
largest lake in New Jersey), Lake Shawnee, Lake Musconetcong, and
Cranberry Reservoir.

Aside from the aforementioned developed areas, the rest of the
watershed is mostly forests or used for agriculture, although
significant development pressures are occurring. The waters of
the Musconetcong and tributaries are classified, at various
locations, as FW-1, FW-2 Trout Production, FW-2 Trout
Maintenance, and FW-2 Nontrout.

Water Quality Assessment

Ambient water quality monitoring of the Musconetcong River is
performed at five locations. This monitoring represents most of
the river’s length. They are, in downstream order, at the outlet
of Lake Hopatcong, at Lockwood, Beattystown, near Bloomsbury, and
at Riegelsville. Results from these stations show that based
upon a yearly average, the Musconetcong River shows good water
quality throughout its length. This is in contrast to the 1985-
1987 assessment where overall water quality was only rated fair
in the lower watershed. All stations during the present
assessment however, degrade to fair conditions during the summer
months.

The Musconetcong River originates at the outlet of eutrophic Lake
Hopatcong before flowing into Lake Musconetcong. While these two
lakes have excessive nutrients and aquatic weed growth, they act
as pollution sinks to prevent nutrients from entering the river.
The only water quality problem in the Musconetcong River at the
outlet of Lake Hopatcong was elevated stream temperatures during
the summer months that could pose a threat to the cold-water fish
populations.
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The Musconetcong River at Lockwood, although having good overall
quality, experiences greater water pollution problems than at
Hopatcong, with higher phosphorus and fecal coliform
concentrations. Fecal bacteria levels are highest during periods
of warm weather. Stream temperatures exceed the trout
maintenance criterion also at this location during summer months.
The quality of the Musconetcong at Beattystown is similar to that
at Lockwood with regards to overall water quality and warm
weather stream temperatures. At Beattystown, however,
concentrations of total phosphorus are higher. Water quality
criteria were exceeded in 43 percent of all samples collected
from 1986 through 1990 (23 percent exceeded at Lockwood). Also
in contrast to Lockwood, fecal coliform level were slightly lower
at Beattystown. There was one high un-ionized ammonia level
recorded at this station while none were observed at Lockwood.

Overall water quality at the two monitoring stations in the lower
watershed, near Bloomsbury and at Riegelsville, contain good
quality waters and show some improvement over the past period of
review where both were classified as only fair. Both stations
continue to exhibit excessive amounts of fecal coliform and total
phosphorus. Both also show excessive amounts of total inorganic
nitrogen in twenty-one percent of samples at Bloomsbury and
thirty-three percent at Riegelsville. High stream temperatures
in warm weather are a problem at Riegelsville. At Bloomsbury,
supersaturated oxygen conditions occasionally exceed recommended
levels. Riegelsville, in contrast to Bloomsbury, continues to
have occasional violations of unionized ammonia and copper.

Biomonitoring in the Musconetcong near Bloomsbury confirms the
presence of enriched stream conditions. 1In 1986, a high
percentage of filter feeders were observed suggesting enrichment,
while typical clean water organisms had accounted for slightly
over half of the total sample. Subsequent biological monitoring
in 1988 has indicated that enrichment continues and that instream
water quality has further declined since 1986.

All 42 miles of the Musconetcong support a healthy fish
community. The area below Bloomsbury, however, has had fish
kills in the past caused by industrial pollution. The upper
approximately 18 miles of the Musconetcong are categorized as a
cold water fishery; the lower 36 or so miles are classified as
containing both warm and cold water forms. Other streams in the
watershed including Hances Brook, Stephensburg Brook, Bingalor
Brook, Trout Brook, and Lubbers Run are healthy cold water
fisheries. Willis Brook in Morris County, also a cold water
fishery, is evaluated as moderately degraded. Cranberry Lake,
Lake Musconetcong, and Lake Hopatcong support healthy fish
communities. All three support warm water species, while
Cranberry Lake also contains populations of cold water fish.
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Problem Assessment

Point Source Assessment

The Upper Musconetcong is impacted by industrial point sources in
the Hackettstown region. Four point sources are presently under
DEPE enforcement action for discharging inadequately treated
wastewater (refer to the "Point Source Pollution" table for
details). Two point sources previously under enforcement action
are now in full permit compliance: M&M Mars in Hacketstown, and
the Byram Township Intermediate School.

Nonpoint Source Assessment

The upper reaches of the Musconetcong are believed to be
receiving increasing amounts of pollution as a result of areawide
suburban development. Moderate to severe urban runoff and runoff
from construction activities are suspected as causing a decline
in stream water quality and an increase in lake eutrophication.
Heavy winter road salting is also an areawide problem.

Increasing runoff from urban surfaces and from storm sewers has
been singled out as a problem in the Hackettstown area. 1In the
lower reaches of the Musconetcong, chemical and bacterial
contamination from agricultural crop production and pasture land
are on the decline. 1In contrast, siltation and erosion from
construction activities, nutrients and bacteria from septic
systems, as well as road salt, and oil and grease from highway
runoff are all on the increase.

Willis Brook, in addition to point sources, also suffers from the
impacts of construction, urban runoff, road runoff, and
channelization. They are all assessed to be at severe and ever
growing levels. These have brought about flooding as well as a
decline in water quality. Mine Brook likewise suffers from water
quality and flooding problems brought about by growing levels of
construction, highway maintenance runoff, and channelization.
Mine Brook additionally receives agricultural runoff from animal
holdings, crop land, and pasture land, all of which appear to be
on the decline. The runoff arising from the increasing amounts
of housing construction activity in the areas around Trout Brook
is believed to be a significant threat to the Hackettstown fish
hatchery, as pointed out by local officials. In addition, this
brook has experienced fish kills in the past caused by industrial
pollution.

Among the lakes evaluated, Lake Musconetcong suffers from
advanced eutrophication linked to suburban runoff. Lake Shawnee
in Morris County is impacted by increasing housing construction.
Lake Hopatcong receives a wide range of nonpoint source
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pollution; known sources include runoff from housing and road
construction, and runoff from road and suburban surfaces. A
severe problem with septic system leachate has been singled out
by local authorities. Well maintained retention basins is a
suggested solution made by local authorities. Lake Hopatcong is
also reported to receive local fuel spills and leaks which have
been suspected in fish kills.

Designated Use Assessment

Approximately 20 of the 25 monitored miles of the Musconetcong
River are considered not swimmable, only the section immediately
below Lake Hopatcong will meet this designated use. The
Musconetcong River contains generally healthy trout and
smallmouth bass fisheries and is heavy stocked and utilized by
fishermen.

As such, the river will fully support the "aquatic life
designated use". A section of the river in the Bloomsbury area,
however, is threatened by industrial pollution. Willis Brook
contains a moderately degraded fisheries resource because of
wastewater discharges. Hances and Trout Brooks have healthy
fisheries, but they are also threatened. Lakes in the watershed
generally support both the primary contact (swimmable) and
"aquatic life designated uses".

Monitoring Station List

Map Number Station Name and Classification
1 Musconetcong River at the outlet of Lake
Hopatcong,

FW-2 Trout Maintenance

2 Musconetcong River at Lockwood,
FW-2 Trout Maintenance

3 Musconetcong River at Beattystown,
FW-2 Trout Maintenance

4 Musconetcong River near Bloomsbury,
FW-2 Trout Maintenance

5 Musconetcong River at Riegelsville,
FW-2 Trout Maintenance
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WATER QUALITY INDEX PROFILES 1986-1990: MUSCONETCONG RIVER

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Musconetcong AVG.WQI: |9 12 9 40 23 9 2 18 14 GOOD
T e 2o
MONTHS: JUNE-AUG. | JUNE-AUG. | FEB.-APRIL | JUNE-AUG. | SEPT.-NOV. | JULY-SEPT. | MAY-JULY | OCT.-DEC. | JUNE-AUG.
Musconetcong AVG. WQL 12 7 4 21 12 8 7 17 17 GOOD
i s
MONTHS: JUNE-AUG. | AUG.-OCT. | JAN.-MAR. | JULY-SEPT. | JULY-SEPT. | JULY-SEPT. | AUG.-OCT. | MAR.-MAY | JULY-SEPT.
Musconetcong AVG. WQL: 11 6 10 20 16 8 11 17 19 GOOD
gg’:{ tysattown WORST 3 31 FAIR
MONTHS: JUNE-AUG. | DEC.-FEB. | JULY-SEPT. | APRIL-JUNE | AUG.-OCT. | SEPT.-NOV. | JULY-SEPT. | AUG.-OCT. | JUNE-AUG.

LEGEND: WATER QUALITY INDEX DESCRIPTION

Note: an index value of 20 is equivalent to the level of water quality criteria.

WQI Condition Description WQI Condition Description

0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25  Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60  Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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WATER QUALITY INDEX PROFILES 1986-1990:

MUSCONETCONG RIVER continued

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS [ SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Musconetcong AVG. WQI: 11 6 9 32 19 9 5 18 25 GOOD
2?"” | at.” WORST 3 43 FAIR
legelsvilie | MONTHS: | JUNE-AUG. | MAR-MAY | FEB.-APRIL | JUNE-AUG. | AUG.-OCT. | AUG.-OCT. | JULY-SEPT. | AUG.-OCT. | JUNE-AUG.
Musconetcong AVG. WQI: 17 6 10 10 11 7 3 18 18 GOOD
Slvert at Lake WORST 3 27 FAIR
opalcong MONTHS: | JUNE-AUG. | AUG.-OCT. | AUG.-OCT. | JUNE-AUG. | APRIL-JUNE | APRIL-JUNE | JUNE-AUG. | JUNE-AUG. | JUNE-AUG.

LEGEND: WATER OUALITY INDEX DESCRIPTION

Note: an index value of 20 is equivalent to the level of water quality criteria.

WQIL Condition Description WQI Condition Description

0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25 Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE

FACILITIES IN NONCOMPLIANCE

FACILITY

RECEIVING WATER

WATERSHED: Musconetcong River

POLLUTANT

COMMENTS

Garden State Truck
Plaza. Bloomsbury
Borough, Hunterdon
County.

NJPDES 0023094

Musconetcong River

Discharge of Treated Sanitary Wastewater. An
Administrative Order for Discharge
Noncompliance was issued in March of 1991
for Total Residual Chlorine , Dissolved Oxygen
, Oil, Grease and Chemical Oxygen Demand
Effluent violations

An Administrative Hearing has been
requested.

Mt. Arlington
Sanitation, Morris

Lake Hopatcong

Discharge of Treated Sanitary Wastewater.
NJPDES permit calls for the cessation of

An Administrative Order and Notice of Civil
Administrative Penalty assessment was

County. discharge by July 1988. issued in 1990 for the facilities failure to

NJPDES 0026212 comply. The matter is before the office of
Administrative Law.

Musconetcong Willis Brook Discharge of Treated Domestic Wastewater. The facility is upgrading and expanding to

Sewerage Authority. achieve compliance with Advanced Secondary

NJPDES 0027821 Treatment Limitations pursuant to a Judicial

Consent Order with final compliance slated for
September 1993.

Diamond Hill Estates
STP.
NJPDES 0028592

Hances Brook

Discharge of Treated Sanitary Wastewater,
Dissolved Oxygen, Biochemical Oxygen
Demand, Suspended Solids, Residual Chlorine,
Oil and Grease Effluent Limitations are
repeatedly violated.

Administrative Orders for Discharge
Noncompliance were issued August 1989 and
March 1987 but violations continue to occur at
the same frequency.

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY RECEIVING WATER POLLUTANT COMMENTS
M&M Mars, Bower's Brook Discharge of Cooling Water and Stormwater In April ,after an Administrative Order for
Hackettstown , Runoff. Chemical Oxygen Demand, Total Discharge Noncompliance was issued ,the
Warren County. Dissolved Solids, Oil & Grease and Total cooling water discharge was ceased and
NJPDES 0004928 Suspended Solids Limitations have been further violations ceased.

violated.
Byram Twp. Lubber's Run Discharge of Treated Sanitary Wastewater. The facility completed an upgrade and
Intermediate School. Residual Chlorine and Phosphorous achieved compliance with these parameters
Sussex County. limitations had been violated. pursuant to an Administrative Consent Order

NJPDES 0022632

executed June 1988.




7. DELAWARE RIVER TRIBUTARIES - HUNTERDON COUNTY

Watershed Description

The tributaries to this 45 mile length of the Delaware River
include Hakihokake, Harihokake, Nishisakawick, Lockatong,
Wickecheoke, Alexauken, and Swan Creeks in Hunterdon County; and
Moores, Fiddlers, and Jacobs Creeks in Mercer County. They are
jointly divided into three sub-watersheds: Harihohake Creek to
Warford Creek, Lopcatong Creek to Wickecheoke Creek, and
Alexauken Creek to Gold Run. This is a total drainage area of
200 square miles, with approximately 75 total stream miles. The
Delaware and Raritan Canal originates in this area. There are no
large population centers here, but towns evident are Milford
Borough, Frenchtown, Sergeantsville, Lambertville, and Stockton.
Two impoundments are the Swan Creek Reservoirs, East and West.

The land use in this area is primarily agricultural and forested
with residential and commercial development scattered throughout.
Residential development is increasing in these small watersheds.
The waterways in this section have been classified FW-1 at
Washington’s Crossing State Park, FW-2 Trout Production, FW-2
Trout Maintenance, and FW-2 Nontrout.

Water Quality Assessment

Wickecheoke Creek at Stockton is the only ambient monitoring
station on the Delaware River tributaries which lies between the
Musconetcong River and the Assunpink Creek. The streams in this
section are small with summer flows generally falling below 20
cfs. Wickecheoke Creek has good overall water quality, with
conditions degrading to fair in mid-summer. Water quality
problems in this creek include elevated stream temperatures in
warm weather periods and excessive levels of total nitrogen.
Some limited violations (7 percent) of State criteria for fecal
coliform were recorded yet the geometric mean for the period of
assessment (68 MPN/100 ml) was low. Total inorganic nitrogen
records exceeded recommended levels in 44 percent of samples
collected with most elevated readings occurring during the late
spring and summer months.

Un-ionized ammonia exceeded the State water quality criterion for
trout maintenance waters in 10 percent of all samples with
violations usually occurring in July. pH values indicate highly
alkaline conditions due to the nature of the region’s bedrock
material. No excessive metal values within the water column were
observed during this period of assessment.
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Ambient monitoring has been discontinued on a number of streams
in this area. Streams with sampling data to 1982 include
Lockatong Creek, Hakihokake Creek, Harihokake Creek, Alexauken
Creek and Swan Creek. Lockatong, Alexauken and Swan Creeks had
generally good water quality, while Hakihokake and Harihokake
Creeks were of fair quality. All the streams had excessive fecal
coliform, and experienced elevated stream temperatures during the
summer months.

Among the Delaware River tributaries evaluated by the Division of
Fish, Game and Wildlife, Locatong Creek (13 miles) and Alexauken
Creek (6 miles) have both been assessed as supporting healthy
cold water fisheries. Wickecheoke Creek (approx. 14 miles), also |
a cold water fishery, is evaluated as moderately degraded. An

intensive survey on this latter stream’s macroinvertebrate

community has found a shift from forms normally present in cold

fresh water streams to species tolerant of extremely saline

conditions.

Problem Assessment

Point Source Assessment

Any introduction of pollutants into these streams can have a
deleterious impact, especially during low flow periods. No
permitted facilities are currently reported to be out of
compliance within this watershed as of the end of 1991 (see Point
Source Pollution Table).

The Texas Eastern facility in West Amwell, Hunterdon County, is a
hazardous waste site and is suspected to be polluting Alexauken
Creek with PCBs, PHC and dioxin.

Nonpoint Assessment

Locatcong and Wicheckeoke Creeks are impacted by runoff from crop
land and from pasture land. These agricultural sources are
believed to be on the decline and are being replaced by
increasing quantities of runoff from road
construction/maintenance. These streams also receive occasional
septic tank leachate which is suspected to have contributed to
nutrient enrichment and fecal coliform contamination.

Alexauken Creek is known to be impacted by a wide range of
nonpoint pollution sources. Agriculture, specifically crop and
pasture land, contributes fertilizers, soil, and manure runoff.
Suburban runoff from storm sewers contribute oils, salts, and
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fecal coliform contamination. Alexauken Creek receives nutrients
and fecal bacteria from local septic systems.

Designated Use Assessment

Of the Delaware River tributaries diécussed in this segment,
Wickecheoke is the only tributary monitored for instream water
quality and does not support primary contact recreation based
upon fecal coliform levels.

Based upon fishery assessments, Lockatong and Alexauken Creeks
support the "aquatic life support" designated use (approximately
20 miles). Wickecheoke Creek (14 stream miles) in contrast, is

considered to have a moderately degraded fishery and, hence, is
assessed as partially supporting this designated use.

Monitoring station List
Map Number Station Name and Classification
1 Wickecheoke Creek at Stockton,

FW-2 Trout Maintenance
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WATER QUALITY INDEX PROFILES 1985-1990: DELAWARE RIVER TRIBUTARIES:
HUNDERTON COUNTY

¥8-III

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Wickecheoke Cr. AVG.WQI: |12 7 14 14 21 6 6 17 20 Good
at WORST 3 39 Fair
Stockton MONTHS: JULY-SEPT. | MAY-JULY | JULY-SEPT. | APRIL-JUNE | JUNE-AUG. | FEB.-APRIL | JULY-SEPT. | SEPT.-NOV. | JUNE-AUG.
LEGEND: WATER OUALITY INDEX DESCRIPTION Note: an index value of 20 is equivalent to the level of water quality criteria.
WOI Condition Description WOI Condition Description
0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.
81-100 Very Poor Pollution present in
11-25 Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not
met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Delaware River Tributaries

FACILITIES IN NONCOMPLIANCE

FACILITY RECEIVING WATER POLLUTANT COMMENTS
Lester D. Wilson Nishisakawich Discharge of Treated Sanitary The facility is upgrading pursuant to an
School STP. Creek Wastewater. The facility continues to Administrative Consent Order issued
NJPDES 0027553 violate Biochemical Oxygen Demand and |June 1991.

Ammonium-Nitrogen permit limitations.
Trap Rock Delaware and Discharge of Stormwater Runoff An Administrative Order for Discharge
Industries, Raritan Canal. containing High Suspended Solids. Noncompliance was issued March 29,
Delaware Twp., 1991. A hearing has been requested. Some
Hunterdon County. improvements have been implemented.
NJPDES 0032271

Johnstone Training
Center.

Delaware River

Municipal Discharger exceeding
Biochemical Oxygen Demand and Total

None to report.

NJPDES N/A Suspended Solids.

Mercer County Moores Creek Municipal Discharger exceeding None to report.
Correctional Biochemical Oxygen Demand and Total

Facility. Suspended Solids.

NJPDES N/A
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POINT SOURCE POLLUTION TABLE
WATERSHED: Wickecheoke Creek

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY RECEIVING WATER POLLUTANT COMMENTS

Delaware Twp. Wickecheoke Creek | Discharge of about .065 MGD. The The facility installed dechlorination
MUA discharge had exceeded the permit equipment and has been in compliance
NJPDES 0027561 limitations for Total Residual Chlorine. | with it's NJPDES permit since.
Magnesium Wickecheoke Creek | Discharge of Process Wastewater. Total |An Administrative Consent Order for

Elektron, Kingwood
Twp, Hunterdon

Organic Carbon limitations were also
frequently violated.

Discharge Noncompliance was issued
July of 1989. The facility ceased

County. discharging subsequent to issuance of the
NJPDES 0027537 order.

Delaware Twp. Wickecheoke Creek | Discharge of about .065 MGD. The The facility installed dechlorination
MUA discharge had exceeded the permit equipment and has been in compliance
NJPDES 0027561 limitations for Total Residual Chlorine. | with it's NJPDES permit since.
Magnesium Wickecheoke Creek | Discharge of Process Wastewater. Total |An Administrative Consent Order for

Elektron, Kingwood
Twp, Hunterdon
County.

NJPDES 0027537

Organic Carbon Limitations were also
Frequently violated.

Discharge Noncompliance was issued
July of 1989. The facility ceased
discharging subsequent to issuance of the
order.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Delaware River Tributaries (continued)

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY

RECEIVING WATER POLLUTANT

COMMENTS

James River Corp.
Milford Mill
Facility. Milford
Boro, Hunterdon
County.

NJPDES 0004456

Delaware River

Discharge of Treated Process Wastewater.
Biochemical Oxygen Demand Limitations
were frequently violated. The facility
completed an upgrade pursuant to an
Administrative Consent Order executed
April 1989. The Consent Order was
terminated May 10, 1991.

The facility has recently been bypassing
secondary treatment to avoid overflows
from the primary clarifier during heavy
rain when stormwater overloads this
unit. The facility has proposed remedial
measures slated to be put in by December
1991.

Frenchtown STP,
Hunterdon County.
NJPDES 0029831

Delaware River

Biochemical Oxygen Demand and Total
Suspended Solids limitations were
frequently violated.

The facility completed an upgrade
pursuant to an Administrative Consent
Order dated June 1988.

Carney's Point Twp.
STP.
NJPDES 0021601

Delaware River

Sanitary Wastewater

Completed a facility upgrade pursuant to
an Administrative Consent Order.

Penns Grove STP
NJPDES 0024023

Delaware River

Sanitary Wastewater

Completed a facility upgrade pursuant to
an Administrative Consent Order.

Pennsville STP

Delaware River

Sanitary Wastewater

Completed an upgrade pursuant to an

NJPDES 0021598 Administrative Consent Order.
East Greenwich STP | Tributary of the Sanitary Wastewater Facility has closed and is now sending it's
NJPDES N/A Delaware effluent to the Gloucester County MUA.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Delaware River Tributaries (continued)

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY RECEIVING WATER POLLUTANT COMMENTS
Palmyra STP Delaware River Facility now complies with the federally | None to report.
NJPDES N/A mandated secondary treatment or has

eliminated sub standard discharges
Riverton STP Delaware River Facility now complies with the federally | None to report.
NJPDES N/A mandated secondary treatment or has

eliminated sub standard discharges

Baldwin Run STP
NJPDES 0024481

Delaware River

Sanitary Wastewater

Due to reagionalization in Camden
County, this facility has ceased
discharging and it's effluent is now being
treated at the Camnden County MUA
Delaware No. 1 facility in Camden City.
The effluent is then discharged into the
Delaware River.

Oaklyn STP
NJPDES 0025003

Delaware River

Sanitary Wastewater

Due to reagionalization in Camden
County, this facility has ceased
discharging and it's effluent is now being
treated at the Camden County MUA
Delaware No. 1 facility in Camden City.
The effluent is then discharged into the
Delaware River.

Pennsauken STP
NJPDES 0025348

Delaware River

Sanitary Wastewater

Due to reagionalization in Camden
County, this facility has ceased
discharging and it's effluent is now being
treated at the Camden County MUA
Delaware No. 1 facility in Camden City.
The effluent is then discharged into the
Delaware River.




8. ASSUNPINK CREEK

Watershed Description

The Assunpink Creek drains an area of 91 square miles. It is
about 25 miles long, flowing from Millstone Township in Monmouth
County through central Mercer County to the Delaware River at
Trenton. The Upper and Lower Assunpink sub-watersheds comprise
the entire Assunpink watershed. Shabacunk Creek and Miry Run are
the major tributaries to the Assunpink. A number of impoundments
exist along Assunpink Creek and its tributaries for flood control
and other purposes.

Land uses in this watershed are both agricultural/undeveloped and
urban/suburban. Population is centered in Trenton and
surrounding areas. The waters of the Assunpink Creek watershed
are classified primarily FW-2 Nontrout with a two mile stretch
determined to be FW-2 Trout Maintenance.

Water Quality Assessment

Assunpink Creek experiences severe degradation in water quality
when it flows into the Trenton area, based on monitoring near
Clarksville and at Trenton. The creek is of overall good quality
at Clarksville, upstream of Trenton. However, below Clarksville
the Assunpink is impounded, channelized, and subject to
significant municipal and industrial discharges. As a result,
water quality is fair to poor in this area.

The Assunpink near Clarksville drains suburban development, and
crop and vacant lands. Water quality problems are limited to
excessive phosphorus concentrations where total phosphorus was
above its criterion in 53 percent of samples collected. Fecal
coliform levels averaged 31 MPN/100ml during the 1986 to 1990
period with only 3 percent exceeding the 200 MPN/100ml criterion.
This represents a slight improvement over conditions observed in
the prior assessment. Overall stream quality is recorded to be
relatively stable throughout the year at this location.

The Assunpink Creek at Trenton contains water quality conditions
that are typical of highly developed urban areas of the State.
fecal and total coliform levels averaged 1,289 and 5,530
MPN/100ml, respectively. These values represent roughly twice
the levels observed in the last assessment. Seventy-five percent
of all fecal coliform samples exceeded state criteria during the
present period of assessment. All total phosphorus samples were
above the 0.1 mg/l recommended limit. The mean phosphorus level
at this station was 0.6 mg/l, or six times the recommended limit.

III-89



Total inorganic nitrogen levels also indicate high nutrient
enrichment of the creek; seventy-three percent of all samples
exceeded recommended levels. Overall, water quality conditions
in the lower Assunpink degrade to poor conditions during the fall
months.

Biomonitoring of Assunpink Creek at Trenton continues to indicate
excessive nutrient enrichment and some toxic influence from an
unknown source. Only 1 - 2% of the macroinvertebrate population
sampled were regarded as intolerant of organic enrichment or low
dissolved oxygen conditions. In contrast, the remaining 98% were
all forms tolerant of varying degrees of pollution. Previous
biological data reveal polluted conditions existing at this
station since the biological monitoring began in 1977. 1In 1984
the impact of toxic substances (or substance) began to make an
observable influence upon the biota by depressing the numbers of
individuals and taxa in the region. This condition has since
been observed to the present time.

The upper 16 miles of Assunpink Creek were evaluated as
supporting a healthy warm water fish community. The lower 6
miles begins to degrade, becoming moderately degraded as
evidenced by low species diversity and a lack of game species.
This lower portion of the Assunpink supports both warm and cold
water fish forms. New Sharon Branch, a small tributary also
assessed by the Division of Fish, Game and Wildlife, contains a
healthy warm water fishery.

Problem Assessment

Point Source Assessment

Point source discharges influence water quality conditions in the
lower sections of Assunpink Creek, especially from Whitehead Mill
Pond downstream. Impacts from point sources above the pond are
localized. No dischargers are currently reported to be out of
compliance in this watershed.

Nonpoint Source Assessment

In the Upper Assunpink watershed an increase in suburban and
commercial development is currently underway, but water quality
does not appear to have been adversely impacted. Pollution
problems may be masked by the retention effects of a number of
impoundments on the creek which are used for flood control
purposes. What problems are conveyed in the monitoring data for
the Upper Assunpink are likely nonpoint source related. Crop
production in the upstream sections of the Assunpink is known to
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have led to soil erosion and increasing stream siltation.

Further downstream, agriculture gives way to urban runoff as the
principal source of nonpoint source contamination, specifically
land development and urban runoff. In Trenton, however, water
quality degradation is evident from the large municipal and
industrial wastewater contributions to the creek. These
wastewaters, combined with the effects of stream channelization
and nonpoint sources, result in a water body that cannot
assimilate organic and nutrient loads. The high bacterial levels
are due to urban runoff.

Evaluated lakes in the Assunpink watershed; Lake Assunpink, Stone
Tavern Lake, Rising Sun Lake, and Mercer Lake are all believed to
receive some nutrient loading from agricultural and residential
runoff.

Designated Use Assessment

The "aquatic life support" designated use is supported in the
upper Assunpink Creek watershed, and partially supported in the
Trenton area, (the lower 5 miles) based upon fishery assessments.
The highly enriched conditions in the Lower Assunpink and
degraded biological community indicates that stress occurs to the
resident warm water fisheries. The primary contact (swimmable)
use is fully supported at the Clarksville monitoring location,
and not supported in the lower reaches.

Monitoring Station List
Map Number Station Name and Classification

1 Assunpink Creek near Clarksville,
FW-2 Nontrout

2 Assunpink Creek at Trenton,
FW-2 Nontrout
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WATER QUALITY INDEX PROFILES 1986-1990: ASSUNPINK CREEK

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Assunpink Cr. | AVG. WQI: 3 10 9 9 27 3 0 9 16 GOOD
near
Clarksville WORST 3 22GOOD
MONTHS: JUNE-AUG. | SEPT-NOV OCT.-DEC. | NOV.-JAN. |JULY-SEPT. | NOV.-JAN. | JULY-SEPT. | NOV.-JAN. | JULY-SEPT.
Assunpink Cr. AVG.WQIL: |4 20 14 49 42 7 1 15 55 FAIR
"Ell’:enton WORST 3 78 POOR
MONTHS: JUNE-AUG. | OCT.-DEC. |FEB.-APRIL | MAY-JULY |JULY-SEPT. | JAN.-MAR. | JAN.-MAR. | JULY-SEPT. | SEPT.-NOV.

LEGEND: WATER QUALITY INDEX DESCRIPTION

Note: an index value of 20 is equivalent to the level of water quality criteria.

WQI Condition Description WQI Condition Description

0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25 Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.




9. CROSSWICKS CREEK

Watershed Description

Crosswicks Creek is 25 miles long and drains an area of 146
square miles to the Delaware River at Bordentown. It drains
sections of Ocean, Burlington, Monmouth, and Mercer Counties.
The two main population centers here are Yardville in Mercer
County and Bordentown in Burlington County. Major tributaries
include Jumping Brook, Lahaway Creek, North Run, and Doctors
Creek (17 miles long). Sub-watersheds include Upper and Lower
Crosswicks Creeks and Doctors Creek. Tides affect this stream up
to the Crosswicks Mill Dam. Allentown Lake, Oxford Lake,
Prospertown Lake, and Imlaystown Lake are the major impoundments
in the Crosswicks Creek watershed.

Important land uses in this watershed include agricultural,
forested, residential/commercial and military installations.
Crosswicks Creek and tributaries have been classified as FW-1
from the headwaters of Lahaway Creek in the Colliers Mill
Wildlife Management Area and FW-2 Nontrout for the rest of the
Crosswicks Creek system.

Water Quality Assessment

Routine ambient monitoring of Crosswicks Creek and tributaries,
representing approximately 15 stream miles, is performed at the
following locations: Crosswicks Creek at Extonville and Doctors
Creek at Allentown. A third ambient monitoring station,
Crosswicks Creek at Groveville, was discontinued in 1983.

Water quality in Crosswicks Creek at Extonville is observed to be
fair with monitoring indicating elevated fecal coliform and
phosphorus levels. Although biochemical oxygen demand is
periodically high (over 5.0 mg/l), dissolved oxygen
concentrations were within the State criterion. Dissolved oxygen
saturation levels are on occasion low, but this may be due to
ground water contribution to the base stream flow. The fecal
coliform geometric average at Extonville from 1986 through 1990
was 271 MPN/100ml. Total phosphorus averaged 0.25 mg/l with 90
percent of the values being greater than the State criterion.
Inorganic nitrogen is also occasionally high. pH readings in the
creek were predominantly neutral.

The Upper Crosswicks Creek watershed appears to be moderately to
severely degraded. Intensive survey results from 1984 reveal
nutrient enrichment, generally high bacteria counts, and low
dissolved oxygen saturation. Nutrient concentrations were
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usually higher during low flow periods. In addition, elevated
total residual chlorine levels, noticeable chlorine odors and
chloroform were reported in Upper Crosswicks Creek.
Macroinvertebrate sampling of the Upper Crosswicks Creek
watershed also indicate generally poor water quality, with
pollution tolerant organisms prevalent throughout.

Doctors Creek, a major tributary to the Lower Crosswicks Creek,
contains fair water quality as monitored at Allentown. Like
Crosswicks Creek, Doctors Creek has water quality problems due to
high fecal coliform, inorganic nitrogen, and total phosphorus
concentrations. Most (86%) of total phosphorus samples taken
exceeded the 0.1 mg/l State criterion, while fecal coliform was
excessive in 88 percent of all samples. Doctors Creek
experiences reduced overall water quality conditions during the
May to July period.

Direct assessments of the fish populations of Crosswicks and
Doctors Creeks are not available. Neighboring and tributary
streams in the watershed, however, have been evaluated by the New
Jersey Division of Fish, Game, and Wildlife. Of these, two
adjacent streams - Black Creek (13 miles) and Crafts Creek (15
miles) support healthy warm water fish communities. A second
Black Creek (4 miles), a tributary to Crosswicks Creek, was
assessed to be in the same condition. Duck Creek’s warm water
fishery is moderately degraded, as was North Run (9 miles), a
tributary to Crosswicks, because of poor bass reproduction. An
unnamed tributary to Doctors Creek supports a healthy warm water
fish population.

Problem Assessment

Point Source Assessment

Historically, sewage treatment plant effluent, together with
runoff and other nonpoint sources, have been suspected of causing
nutrient enrichment and poor water quality in the headwaters of
Crosswicks Creek. The only facility currently under enforcement
action within the watershed is the Albert Wagner Youth
Correctional Facility which discharges into Crosswicks Creek (see
Point Source Pollution Table). The sewage treatment plant
serving the Northern Burlington County High School (a former
discharger of excess BOD, suspended solids, and chlorine) has
improved its discharge and is no longer regarded as contributing
to water quality problems in the watershed.

A number of hazardous waste sites are present in the upper

watershed that may be contaminating local surface waters. They
include: McGuire Air Force Base (aromatic hydrocarbons to South
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Run), Hopkins Farm site (volatile organics and unknown substances
to unnamed tributary), Wilson Farm site (volatile organics and
unknown substances to Bordens Run), and Goose Farm (volatile
organics to unnamed tributary).

Nonpoint Source Assessment

The upper 15 miles of Crosswicks Creek receives pollution from
both agriculture and suburban development. The Soil Conservation
Service has found agricultural sheet and rill erosion to be high
in the Crosswicks Creek basin. Severe runoff from cropland and
housing construction is known to be responsible for turbidity,
high total dissolved solids, and excessive phosphorus levels in
the creek. Rising rates of suburban development in New Egypt
have brought about severe problems with septic tank leachate and
surface runoff. These have resulted in reports of elevated
ammonia and coliform bacteria, as well as depressed dissolved
oxygen levels. The lower reaches of Crosswicks Creek, some 7
miles, are known to receive fertilizer, herbicides, pesticides,
and silt loads from ever increasing amounts of crop land runoff.
In addition, stream bank erosion is suspected in Crosswicks Creek
along stretches of pasture land. Severe runoff from suburban
construction sites, storm sewers, as well as road maintenance are
increasing problems. Local septic systems are suspected to be
causing rising levels of coliform contamination. The only
declining source of nonpoint source pollution here was road and
bridge construction.

The 17 mile long Doctors Creek receives severe levels of crop
land runoff carrying fertilizer, herbicides, pesticides, and
silt. Housing and road construction in the upstream reaches are
suspected to be contributing additional silt loads to this
stream. North Run receives agricultural and road runoff, which
are believed to be causing water quality degradation from the
effects of nutrient enrichment and oil and grease. Duck Creek
receives increasing amounts of storm sewer effluent. Back Creek
is believed to be receiving large quantities of runoff from road
and housing construction in addition to runoff from suburban
surfaces.

Imlaystown and Allentown Lakes were also evaluated and receive

high levels of siltation from local plant nursery stock
operations.
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Designated Use Assessment

Most portions of the Crosswicks Creek watershed previously
assessed by the New Jersey Division of Fish Game and Wildlife are
regarded as supporting the "aquatic life" designated use - only
Duck Creek and North Run are regarded as partially supporting the
use. Up-to-date biological assessments of Crosswicks and Doctors
Creek are currently unavailable; hence, no recent determination
of aquatic life support is available. The macroinvertebrate
community of Crosswicks Creek itself was performed in 1984. Data
suggested that fishlife may be stressed in the upper watershed.
As such, this section is considered to be partially supporting
the "aquatic life" use. The survey indicated, however, that the
use is met in the lower reaches of Crosswicks Creek.

Swimmable status can not be assigned to either Crosswicks or

Doctors Creek based upon the fecal coliform bacterial levels
recorded at the two monitoring locations.

Monitoring station List

Map Number Station Name and Classification

1 Crosswicks Creek at Extonville,
FW-2 Nontrout

2 Doctors Creek at Allentown,
FW-2 Nontrout
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WATER QUALITY INDEX PROFILES 1986-1990: CROSSWICKS CREEK

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Crosswicks AVG. WQI: 24 13 25 27 5 2 7 29 FAIR
g('toar:ville WORST 3 45 FAIR
MONTHS: JUNE-AUG. | SEPT.-NOV. | JAN.-MAR JUNE-AUG. | JULY-SEPT. | SEPT.-NOV. | JUNE-AUG. | MAR-MAY | MAY-JULY
Doctors Cr. AVG. WQL: 13 14 41 23 4 4 5 31 FAIR
itle ntown WORST 3 44 FAIR
MONTHS: JUNE-AUG. | AUG.-OCT. | JUNE-AUG. | MAY-JULY | AUG.-OCT. | JAN-MAR. JUNE-AUG. | JUNE-AUG. | MAY-JULY

LEGEND: WATER OUALITY INDEX DESCRIPTION

Note: an index value of 20 is equivalent to the level of water quality criteria.

WOI Condition Description WOI Condition Description

0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25  Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60  Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE:
WATERSHED: Crosswicks Creek

FACILITIES IN NONCOMPLIANCE

FACILITY

RECEIVING WATER POLLUTANT

COMMENTS

Albert C. Wagner
Youth Correctional
Facility.

NJPDES N/A

Crosswicks Creek | Municipal Discharger of Biochemical

Oxygen Demand and Total Suspended
Solids.

None to report




10. RANCOCAS CREEK

Watershed Description

The Rancocas Creek watershed is 360 square miles and the largest
in south-central New Jersey. Of this area, 167 square miles is
drained by the North Branch and 144 square miles is drained by
the South Branch. The North Branch is 31 miles long and is fed
by the Greenwood Branch, McDonalds Branch, and Mount Misery
Brook. The major tributaries to the South Branch (27 miles long)
include the Southwest Branch Rancocas Creek, Stop the Jade Run,
Haynes Creek, and Friendship Creek. The mainstem flows about
eight miles and drains an area of approximately 49 square miles
before emptying into the Delaware River at Delanco and Riverside.
Tidal influence occurs for about 15 stream miles, extending the
entire length of the mainstream to the dam at Mt. Holly on the
North Branch, Vincentown on the South Branch, and Kirby Mills on
the Southwest Branch. The Rancocas Creek watershed has been
divided into six sub-watersheds: Upper North Branch, Cranberry
Branch, Lower North Branch, Upper South Branch, Southwest Branch,
Lower South Branch, and Rancocas Creek mainstem. Population
centers are Pemberton Township, Medford Township, Medford Lakes
Borough, Evesham Township, Mount Holly, and Willingboro. Major
impoundments include Medford Lake, Pine Lake, Browns Mills Lake,
and Crystal Lake.

About half of this drainage basin is forested, with the remaining
area divided between agricultural use and urban/suburban.
Significant development is taking place in many former
agricultural areas. The eastern part of this watershed drains
the Pinelands Protection Area. There are approximately 20 to 25
NJPDES permitted discharges here, of which some 17 to 20 are
municipal and the rest industrial/commercial. This watershed has
been classified FW-Central Pine Barrens; FW-1 for the waters
within the state parks, state forests, and wildlife management
areas; and FW-2 Nontrout.

Water Quality Assessment

The North and South Branches have background pH ranges which are
indicative of the Pinelands area: 3.5 - 5.5 SU. Ambient
monitoring records in the overall watershed indicate water
quality to range from excellent to fair: water quality is best in
the upper reaches of the North Branch, and in the waters within
local State forestlands; and poorest in the lower reaches of the
South Branch Rancocas.
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McDonalds Branch, a tributary of the North Branch Rancocas, is
sampled as part of the USGS National Hydrologic Benchmark Program
for determining natural or background conditions. This location
is in Lebanon State Forest in the heart of the Pinelands area and
represents unimpaired background physical and water quality
characteristics indicative of the Pinelands area. Dissolved
oxygen saturation is low, averaging 39 percent, due principally
to the fact that groundwater is providing much of the base flow
at this location, and that surface flow is often slack which in
turn can slow aeration. The mean pH was 4.1 SU based upon
records from 1986 to 1990. Also typical of unimpacted Pinelands
waters: nutrient inputs are very limited.

The North Branch of Rancocas Creek is routinely sampled in
downstream order, at Browns Mills, at Pemberton, and at Mt.
Holly. Overall water quality at these three locations can be
characterized as good to excellent, with fair conditions
occurring during the warm months at Mt. Holly. Dissolved oxygen
concentrations are adequate for warm-water fisheries in the North
Branch. Nutrient enrichment is low at both Browns Mills and
Pemberton. At Mt. Holly, however, excessive nutrient inputs
occur as evidenced by total phosphorus levels and above normal pH
values. Total phosphorus exceeded the State criterion in 73
percent of samples taken at Mt. Holly during the period of
review. Fecal coliform counts gradually increase as one proceeds
downstream. Observed levels are comparatively low at Browns
Mills and slightly higher at Pemberton, with geometric means
being 10 and 42 MPN/100ml respectively. At Mt. Holly, coliform
levels increase significantly (mean = 163 MPN/100ml) with 57
percent exceeding the State criterion. One elevated value each
of lead and copper were found at Pemberton between 1983 and 1987.
This was not observed during the present period of review,
however, an elevated mercury value was detected at Mt. Holly.

The South Branch of Rancocas Creek is of good to fair quality as
sampled at Vincentown and Hainesport respectively. During the
late spring, water quality degrades at both stations; however,
quality does remain within the category of "fair" through these
periods. Both stations show the effects of pollution in the form
of high nutrient and fecal bacteria concentrations. As in the
North Branch, water quality worsens in a downstream direction.
Total phosphorus averages 0.17 mg/l at Vincentown and 0.25 mg/1l
at Hainesport. At Vincentown 66 percent of all total phosphorus
records exceeded standards, while at Hainesport all samples were
in violation of standards. Fecal coliform increased from a
geometric mean of 193 MPN/100ml at Vincentown (46% in violation)
to 693 MPN/100ml (83% in violation) at Hainesport during the
period of review. The low dissolved oxygen saturation values
during the summer may indicate ground water discharges to base
stream flows.
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Biological monitoring of the South Branch Rancocas at Lumberton
reveals a fauna adapted to heavy silt deposition and to moderate
levels of nutrient enrichment. Data from 1986 suggest similar
conditions.

The upper and lower sub-watersheds of the North Branch of the
Rancocas, as well as Cranberry Branch, an 8 mile long tributary
to this creek, have been evaluated by the New Jersey Division of
Fish, Game, and Wildlife as supporting a healthy warm water fish
community. Assessments for the South Branch of the Rancocas were
unavailable. However, numerous tributaries to this stream were
evaluated. Of these, Friendship Creek (4 miles), Mason Creek (9
miles), and Haynes Creek (5 miles) were all assessed to be
containing healthy warm water fisheries. Mill Creek, 8 miles
long, was judged to be supporting a moderately degraded warm
water fish community.

Problem Assessment

Point Source Assessment

The North and South Branches of Rancocas Creek suffer from low to
moderate amounts of water pollution coming from both point and
nonpoint sources. Delran STP (discharge to mainstem) is still
under Department enforcement action and is the only point source
enforcement action currently underway in the watershed (see Point
Source Pollution Table). The following two dischargers have
improved the quality of their discharge and are no longer
undergoing enforcement action: the Riverside STP (discharge to
mainstem) and the Elmwood Road STP in Evesham Twp. (discharge to
South West Branch Rancocas). The BEMS Landfill is a hazardous
waste site suspected of contaminating Centribury Lake in
Southampton Township.

In the tidal Rancocas Creek mainstem, a water quality modeling
study found excessive nutrients, elevated algae production, and
highly fluctuating diurnal dissolved oxygen concentrations. The
study also concluded that Delaware River boundary affects were
limited to the western end of the mainstem, and that stream
sources (sediment) of oxygen demand were greater than those from
point source inputs.

Nonpoint Source Assessment
Agricultural and suburban runoff is responsible for the pH,
bacteria, and nutrient concentrations that are higher than

natural background levels. It is expected that the significant
development pressures will further stress the streams in the
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Rancocas watershed. The Upper North Branch of the Rancocas
receives nonpoint runoff from a wide assortment of sources; among
these are dairy farms, croplands, road and housing construction,
road salting, urban surfaces, and storm sewers. Most of these
are believed to be increasing over time. Local fish kills are
suspected to be the result of pollution coming from the spreading
of sludge on local farm lands, the L&D Landfill, and a hazardous
waste site (Syron Chemical Co.). The fisheries resource in the
lower reaches of the North Branch are evaluated as being
threatened by runoff from housing construction, road maintenance,
croplands, and the subsurface infiltration of septic wastes. The
landfill in Pemberton has been described by local authorities as
an extreme and increasing threat to local water quality.

The fish population of Cranberry Branch, a tributary to the North
Branch is threatened by subsurface infiltration of septic wastes.
In addition, this stream is also believed to receive nonpoint
source pollution from cropland runoff and from local housing
construction activities. The fishery in Powell Run is suspected
to be impaired by local land disposal of sludge. The Upper South
Branch Rancocas is suspected of suffering water quality
degradation from sod farm runoff, road and housing construction,
urban surface runoff, and septic tank leachate. Furthermore, a
landfill in Lumberton is suspected of being a growing problem,
affecting water quality there.

The Lower South Branch receives much of the same nonpoint source
pollution as the upper reaches including increasing levels of
runoff from housing construction, urban surfaces, croplands,
septic systems, and surface mining activities. These are all
believed to be associated with past fish kills which have
occurred in this waterway.

Friendship Creek, Mason Creek, Mill Creek, all tributaries to the
Rancocas, are suspected of being impacted by road and highway
runoff. Friendship Creek is believed to be further impacted by a
local sanitary landfill, while Mill Creek is suspected of being
affected by urban runoff.

Designated Use Assessment

Fecal coliform bacteria monitoring indicates that the McDonalds
Branch fully supports primary contact (swimming) recreation as
does the North Branch Rancocas at Browns Mills. Primary contact
use is partially supported in the North Branch Rancocas at
Pemberton. Swimming is not supported on the North Branch at
Mount Holly or the South Branch Rancocas at Vincentown and
Hainsport.
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Fishery assessments indicate that both the North Branch Rancocas
and Cranberry Branch fully support the "aquatic life support"
designated use. The South Branch mainstem cannot be assessed
because of a lack of biological data. Tributaries to the South
Branch have been studied by the Division of Fish, Game, and
Wildlife and results indicate that of those studied, almost all
fully supported the "aquatic life" use. Only Mill Creek is
assessed as partially supporting the aquatic life use.

Monitoring Station List

Map Number Station Name
and Classification

1 North Branch Rancocas Creek at Browns Mills,
FW-2 Nontrout

2 North Branch Rancocas Creek at Pemberton,
FW-2 Nontrout

3 North Branch Rancocas Creek at Mt. Holly,
FW-2 Nontrout

4 South Branch Rancocas Creek at Vincentown,
FW-2 Nontrout

5 South Branch Rancocas Creek at Hainesport,
FW-2 Nontrout
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WATER QUALITY INDEX PROFILES 1986-1990: RANCOCAS CREEK

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
NB Rancocas AVG. WQI: 3 6 17 6 14 1 7 9 EXCEL.
Cr. at Browns
Mill WORST 3 16 GOOD
His MONTHS: JULY-SEPT. | MAY-JULY | JULY-AUG. | SEPT.-NOV. | JULY-SEPT. | APRIL-JUNE APRIL-JUNE | JUNE.-AUG.
NB Rancocas AVG. WQI: 2 19 6 11 8 1 7 10 EXCEL.
Cr. at
Pembert WORST 3 17 GOOD
emberton MONTHS: | JUNE-AUG. |[JULY-SEPT. | JULY-SEPT. | MAY-JULY |JUNE-AUG. |JAN.-MAR. MAR.-MAY | MAY-JULY
NB Rancocas AVG. WQI: 3 9 4 26 21 3 11 19 GOOD
Cr. .
Hr ”at Mt WORST 3 29 FAIR
olly MONTHS: | JUNE-AUG. | APRIL-JUNE | FEB.-AUG. | MAY-JULY | JUNE-AUG. | SEPT.-NOV. | MAY-JULY | JULY-SEPT. | MAY-JULY
ND; W Note: an index value of 20 is equivalent to the level of water quality criteria.
WOI Condition Description WQI Condition Description
0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.
81-100 Very Poor Pollution present in
11-25 Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not
met.
26-60  Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Rancocas Creek

FACILITIES IN NONCOMPLIANCE

FACILITY RECEIVING WATER POLLUTANT COMMENTS
Delran Sewerage Rancocas Creek Municipal Discharger of Biochemical None to report.
Authority Oxygen Demand and Total Suspended

NJPDES N/A Solids

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY RECEIVING WATER COMMENTS
Riverside STP Rancocas Creek None to report
NJPDES N/A

Evasham-Elmwood
STP
NJPDES N/A

Rancocas Creek

Facility now complies with the federally
mandated secondary treatment or has
eliminated substandard discharges




11. PENNSAUKEN CREEK

Watershed Description

The Pennsauken Creek drains 33 square miles of southwestern
Burlington County and northern Camden County. This creek flows
into the Delaware River near Palmyra, New Jersey. The North
Branch of the Pennsauken Creek, 10 miles long, is in Burlington
County; while the South Branch, 11 miles long, is the boundary
between Burlington and Camden Counties. The tide affects the
three mile mainstem and the first few miles up the branches.
Population is centered around Mt. Laurel, Maple Shade, Cherry
Hill and downstream of Maple Shade. Industry is concentrated at
the mouth of the Pennsauken Creek. Much of this watershed is
developed urban/suburban area with the remainder divided between
farmland and forested land. Based upon records from 1988, there
were 15 NJPDES permitted discharges here, 13 of which were
municipal and two industrial. Waters have been classified FW-2
Nontrout.

Water Quality Assessment

Pennsauken Creek water quality is representative of a small urban
stream receiving significant amounts of point and nonpoint source
pollution. Routine monitoring performed on the North Branch
Pennsauken Creek near Moorestown and on the South Branch
Pennsauken Creek at Cherry Hill supports this conclusion.

Streams in the Pennsauken Creek watershed contain extremely high
levels of fecal bacteria, nutrients, and experience very high
biochemical oxygen demand. In addition, elevated concentrations
of PCBs and pesticides have been found in the Creek’s sediment
and fishlife.

The North Branch Pennsauken Creek has fair overall water quality
that degrades to poor conditions during low flow periods (August
through October). Ninety-three percent of the samples collected
from 1986 to 1990 contained total phosphorus in excess of the
State criterion with a mean level of 0.213mg/L. Sixty-four
percent of the samples had fecal coliform counts greater than the
200 MPN/100ml criterion for freshwater streams. Fecal coliform
levels exceeding 9,000 MPN/100ml were frequent with one sample in
the spring of 1989 reaching 16,000. Levels of Biochemical Oxygen
Demand in the North Branch Pennsauken were quite high.

The South Branch Pennsauken Creek has among the worst water

quality in the State. Poor water quality conditions are found in
the stream throughout the year, with very poor stream quality
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during the summer months. The South Branch experiences total
phosphorus concentrations that average many times the State
criterion. Individual total phosphorus values often exceed 1.0
mg/l. Fecal coliform geometric means were determined to be over
3,600 MPN/100ml and 92 percent of the samples exceeded State
standards. Unionized ammonia levels exceed the State criterion
for protection of warm-water fisheries during summer months.
Total inorganic and Kjeldahl nitrogen was also elevated in almost
all samples collected. Five-day biochemical oxygen demand was
often very high; with many values greater than 8 mg/1 -
indicating significant organic loadings in the stream. Despite
this, daytime dissolved oxygen concentrations appear to be
adequate; but extreme diurnal fluctuations, with the possibility
of severely depressed night-time oxygen levels, can be expected.
Dissolved oxygen saturation was usually less than 80 percent, and
averaged 64 percent during the period of review.

Previous Inventory Reports have discussed high levels of
chlordane and PCBs in fish that have been taken from the
Pennsauken Creek mainstem and from the South Branch from
Strawbridge Lake downstream. These levels, were and are still,
regarded as posing a potential health hazard; and, as a result,
recreational fishing continues to be banned in these waterways.
The North Branch Pennsauken Creek was assessed by the New Jersey
Division of Fish, Game and Wildlife as supporting a healthy warm
water fish community.

Problem Assessment

Point Source Assessment

The severe water quality problems found in Pennsauken Creek are
due to the large amount of treated wastewater as well as
stormwater discharged to the stream, combined with the Creek’s
limited assimilative capacity.

The three Cherry Hill STPs discharging to the South Branch
watershed (Kingston, Pennsauken Cr., and Colwick Cr.) were
formally under enforcement action and were suspected of having
water quality impacts upon their receiving waters. All three
have ceased their discharge as a result of local regionalization
(see Point Source Pollution Table). They now discharge to the
Camden Co. MUA regional facility in Camden City, which in turn
discharges to the Delaware River.
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Nonpoint Source Assessment

The North Branch of the Pennsauken (10 stream miles) is evaluated
as receiving pollution from several nonpoint sources. These
include runoff from urban surfaces, roadways, bridge and highway
construction sites; and leachate from landfills. These sources
were assessed as being severe and are presently believed to be
increasing. Additional suspected sources, but of less severity,
include construction activities (declining), storm sewers, an
industrial tract in Palmyra (oil runoff), septic systems, mining,
and agricultural sources. Many of these sources are evaluated by
the New Jersey Division of Fish, Game, and Wildlife as
threatening the health of the fishery resources of the North
Branch. Fish kills have occurred in Pennsauken Creek over the
years.

Two lakes were assessed within the Pennsauken watershed.
Strawbridge Lake receives urban runoff from a dense development
of homes, offices, and light industry. This pollution is
suspected as having contributed to fish and duck kills. The
other lake, Memorial, also receives urban surface runoff which
causes siltation.

Designated Use Assessment

Limited support of designated uses occur in this watershed.
Primary contact recreation is precluded in the waterways due to
excess fecal coliform bacteria levels. The "aquatic life" use is
fully supported in the North Branch, but evidence suggests that
the biota is stressed. The South Branch is considered to have a
degraded fish community because of pollution sources and habitat
destruction and, hence, will not support the "aquatic life"
designated use. Chlordane contamination of fish tissue has been
detected in the past and this also threatens the viability of the
fisheries.

Monitoring Station List

Map Number Station Name and Classification
1 South Branch Pennsauken Creek at Cherry Hill,
FW-2 Nontrout
2 North Branch Pennsauken Creek near
Moorestown,

FW-2 Nontrout

See page III-118 for a map of the Pennsauken Creek watershed.
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WATER QUALITY INDEX PROFILES 1986-1990: PENNSAUKEN CREEK

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
NB AVG.WQI: |4 20 6 39 48 8 6 49 FAIR
(P:ennstauken WORST 3 62 POOR
Mr. a ¢ MONTHS: JUNE- AUG. | AUG.-OCT. | JUNE-AUG. | SEPT.-NOV. | AUG.-OCT. | DEC.-FEB. | JUNE-AUG. | MAR.-MAY | AUG.-OCT.
oorestown
SB AVG.WQIL: |2 40 11 61 53 10 8 81 V. POOR
genns;auken WORST 3 99 V. POOR
CL’ a Hill MONTHS: JUNE- AUG. | JUNE- AUG. | AUG.-OCT. | JUNE-AUG. | OCT.-DEC. | FEB.-APRIL | JUNE- AUG. | MAR.-MAY | JUNE- AUG.
erry Hi
ND: WAT ALITY INDEX DESCRI N Note: an index value of 20 is equivalent to the level of water quality criteria.
WQI Condition Description WOQI Condition Description
0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.
81-100 Very Poor Pollution present in
11-25  Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not
met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE
WATERSHED: South Branch, Pennsauken Creek

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY RECEIVING WATER POLLUTANT COMMENTS
Kingston STP South Br. Discharge of Sanitary Wastewater This STP has come under regionalization
NJPDES 0025071 Pennsauken Creek

and currently discharges it's wastewater
at the Camden County MUA's Delaware 1
Facility, located in Camden City. The
treated effluent is discharged into the
Delaware River

Pennsauken Creek | South Br, Penns. Cr. | Discharge of Sanitary Wastewater See above
STP

NJPDES 0025089

Colwick STP South Br. Penns. Cr. | Discharge of Sanitary Wastewater See above
NJPDES 0025127




12. COOPER RIVER

Watershed Description

The Cooper River is 16 miles long and its watershed encompasses
an area of 40 square miles. The river flows from northwest
Camden County to the Delaware River at Camden. The most
significant tributary is Tindale Run, on the South Branch of the
Cooper River. There is intense development along the mainstem
and the areas adjacent to the North and South Branches, with the
population centers being Camden, Cherry Hill, Haddonfield, and
Haddon. Major impoundments include Cooper River Lake, Linden
Lake, Hopkins Lake, and Square Circle Lake.

Overall land use in this watershed is primarily urban/suburban.
The streams in the watershed have been classified FW-2 Nontrout.
Recent estimates (1991) suggest that there are 7 NJPDES permitted
discharges in the watershed: 3 are industrial and 3 are
municipal.

Water Quality Assessment

Cooper River, like Pennsauken Creek, is a highly degraded urban
stream receiving significant amounts of sewage treatment plant
effluent and stormwater runoff. Monitoring performed on the
Cooper River at Lindenwold, Lawnside, and Haddonfield shows that
water quality is generally good in the upper stretches of the
stream, but rapidly worsens to poor quality as it flows through
Camden and adjoining towns. In addition, pesticide contamination
in stream sediments and fishlife has resulted in recreational
fishing bans on the Lower Cooper River.

The Cooper River is sampled at Lindenwold directly below Linden
Lake. Partially because of settling and detention in the lake,
the Cooper River emerges as a generally good quality stream with
moderate amounts of nutrients. Summertime dissolved oxygen
concentrations are acceptable. Fecal coliform counts are low; a
geometric mean of 31 MPN/100 ml was calculated from data
collected between 1986 through 1990.

By the time the Cooper River reaches Lawnside, it has received
wastewaters from a number of municipal treatment facilities.
Water quality is now poor with high amounts of nutrients and
fecal coliform bacteria. Warm weather dissolved oxygen levels
were severely depressed during the initial period of review: 1986
and 1987. However, these levels showed rapid improvement in 1988
- due largely to an extensive municipal discharge regionalization
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plan (see Point Source Assessment, below). Nutrient inputs to
the Cooper River showed a sudden decline in 1988 at this station
and at Haddonfield. Total phosphorus, total Kjeldahl nitrogen,
and total inorganic nitrogen levels declined by roughly a factor
of 10 between 1987 and 1988 at Lawnside. This was in turn, at
Lawnside, reflected in a corresponding decline in BOD levels and
an upsurge in dissolved oxygen levels. Conditions are, however,
still stressed at Lawnside; overall total phosphorus still
exceeded the State criterion in nearly all samples collected
between 1986 through 1990, and averaged 0.84 mg/l. Total
Kjeldahl nitrogen and inorganic nitrogen averaged 4.3 mg/l and
4.9 mg/l, respectively; overall slightly less than twice the
recommended limits. BOD levels, although not as severe as during
earlier periods, are still often quite high. Approximately one-
third of un-ionized ammonia concentrations were above the
criterion (0.05 mg/l) for protection of warm-water fisheries
during summer months.

Unlike nutrient levels, fecal coliform values remained unchanged
at Lawnside during the period of review and were roughly equal to
the levels recorded during previous assessment. Fecal coliform
values were above the 200 MPN/100ml criterion in 85 percent of
all samples.

Similar water quality improvements brought about by the extensive
regionalization of the wastewater treatment plant system in the
Cherry Hill/Camden area can be observed downstream at
Haddonfield, and like Lawnside, the Cooper River is still
severely polluted and in poor condition at this location even
after a significant reduction in nutrient loading. Between 1986
through 1990, total phosphorus averaged 0.6 mg/l1 and nitrogen-
containing compounds continued to be excessive, with levels
similar to those found at Lawnside. Fecal coliform had a
geometric mean of 1,370 MPN/100ml with 90 percent exceeding
standards. Daytime dissolved oxygen concentrations were
adequate, even in 1986 and 1987 - all dissolved oxygen
concentrations were above the criterion for nontrout waters.
High primary productivity in the stream has been suspected in
maintaining these daytime levels. The Department’s enforcement
unit had reported improvements in water quality in the 1990
Inventory Report and this present assessment bears this out.
Substantial improvements to water quality seem to be hampered,
however, by runoff, benthic oxygen demand, and the remaining
municipal dischargers still on the waterway.

Biomonitoring at Haddonfield in 1988 confirmed the presence of a
very unhealthy stream environment. The dominant organism was the
pollution tolerant bryozoan Plumatella repens, a filter feeder
which comprised almost 80% of the community sampled. Organisms
tolerant of nutrient enrichment made up 83% of the sampled
population. A review of earlier biomonitoring data suggests that
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water quality at this location may have improved somewhat from
1979 through 1986. The 1988 data, however, more closely reflect
the fauna observed in 1979.

The Cooper River from Cooper River Lake downstream to the
confluence with the Delaware River is closed to recreational
fishing because of chlordane contamination of fish tissues.
Elevated chlordane and PCB concentrations have also been
identified in stream sediments.

Fishery evaluations performed by the New Jersey Division of Fish,
Game, and Wildlife in the Cooper River watershed were limited to
Tindale Run, a 5 mile long tributary to the Cooper River. The
river was found to be supporting a healthy warm water fish
population.

Problem Assessment

Point Source Assessment

The water quality problems of the Cooper River are the result of
excessive municipal and industrial wastewater discharges,
combined with the effects of urban stormwater runoff and the
limited assimilative ability of the stream. The Camden County
U.A. regional sewage system is currently eliminating most of the
discharges to the Cooper River. Construction of the Camden
County Municipal Utilities Authority’s regional wastewater
treatment system is continuing under terms of a 1986 Consent
Order. Seventeen individual sewage treatment plants that were
discharging inadequately treated wastewater into the Cooper
River, it’s tributaries, as well as neighboring watersheds; have
now been taken off-line and all flows conveyed to the upgraded
and expanded Camden Co. MUA facility located in Camden City. An
additional twenty-one plants are scheduled to be abandoned over
the upcoming year. The Department’s enforcement office reports
that fecal coliform levels have declined and water overall
surface water quality has improved as a result of this
regionalization. The Point Source Pollution Table for the Cooper
River lists three of the former discharges which, in the past,
were under enforcement action but have been corrected through the
regionalization process.

Nonpoint Source Assessment
The 16 mile long Cooper River is known to receive nonpoint source
pollution from roadways and housing construction as well as from

croplands, storm sewers, suburban surfaces, highway maintenance
activities, various spills, mining activities, and landfills.
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These, combined with point sources, are cited as contributing to
declining water quality and occasional fish kills in this river.
The fisheries of Tindale Run are believed to be threatened by
urban surface and road runoff and by local sewage treatment plant
effluent.

Designated Use Assessment

The Cooper River partially supports the swimmable (primary
contact) designated use only in the headwater reaches. At
Lindenwold the Cooper River is considered partially swimmable,
but downstream of this location it does not support the use. The
"aquatic life" designated use is supported at Lindenwold - but
again, not at the two downstream sites. Tindale Run is currently
supporting the "aquatic life" designated use, but might be in
danger of being stressed from the various pollution sources.

Monitoring Station List
Map Number Station Name and Classification

3 Cooper River at Lindenwold,
FW-2 Nontrout

4 Cooper River at Lawnside,
FW-2 Nontrout

5 Cooper River at Haddonfield,
FW-2 Nontrout
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WATER QUALITY INDEX PROFILES 1986-1990: COOPER RIVER

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Cooper River AVG. WQI: 4 16 9 15 18 2 5 15 GOOD
E.t dinwalg | WORST3 26 FAIR
innainwa MONTHS: | JUNE-AUG. | AUG.-OCT. | MAR.-MAY | JUNE-AUG. | NOV.-JAN. |JAN.-MAR. | JAN.-MAR. | MAR.-MAY | JUNE-AUG.
Cooper River AVG. WQIZ 2 28 10 54 73 7 6 78 POOR
at
Lawnside WORST 3 90 V. POOR
MONTHS: | JULY-SEPT. | JUNE-AUG. | JULY-SEPT. | APRIL-JUNE { NOV.-JAN. | JUNE-AUG. | JUNE-AUG. | APRIL-JUNE | JUNE-AUG.
Cooper River |AVG.WQL: |3 23 10 51 73 6 10 76 POOR
at
Haddonfield | \ORST3 91 V. POOR
MONTHS: | JUNE-AUG. | JULY-SEPT. | FEB.-APRIL | JULY-SEPT. | JULY-SEPT. | FEB.-APRIL | FEB.-APRIL | JULY-SEPT. | JULY-SEPT.

LEGEND: WATER QUALITY INDEX DESCRIPTION.

Note: an index value of 20 is equivalent to the level of water quality criteria.

WQI Condition Description WQI Condition Description

0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25 Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60  Fair Pollution varies from ID Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Cooper River

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY

RECEIVING WATER

POLLUTANT

COMMENTS

NJ Turnpike - 3S
NJPDES 0020753

Cooper River

Discharge of Sanitary Wastewater

This STP has come under regionalization
and currently discharges it's wastewater
at the Camden County MUA's Delaware 1
Facility, located in Camden City. The
treated effluent is discharged into the
Delaware River

Barclay Farms STP
NJPDES 0025046

Cooper River

Discharge of Sanitary Wastewater

Old Orchard STP
NJPDES 0025054

Cooper River

Discharge of Sanitary Wastewater




13. BIG TIMBER CREEK

Watershed Description

Big Timber Creek drains an area of 63 square miles. The mainstem
and most of the South Branch divide Gloucester and Camden
Counties before flowing into the Delaware River near Brooklawn,
south of Camden. Aside from the North and South Branches, (which
are 10 and 11 miles long, respectively), major tributaries
include Otter Creek, Beaver Brook, and Almohesson Creek. The
mainstem is less than four miles long. The major impoundments
are Blackwood Lake, Grenlock Lake, Hirsch Pond, and Nashs Lake.

This watershed is primarily urban/suburban with forests at the
headwaters and cities at the mouth of Big Timber Creek. There
are about 14 NJPDES permitted discharges here, most of which (10)
are municipal. The waters in the watershed are FW-2 Nontrout,
with the exception of a small area in a headwater stream (Mason
Run) classified as FW-2 Trout Production.

Water Quality Assessment

The South Branch of Big Timber Creek is currently monitored at
Blackwood Terrace, (this location is thought to represent around
5 stream miles). The North Branch at the Glendora monitoring
station was discontinued in 1983. The South Branch at Blackwood
Terrace is of good water quality throughout most of the year,
degrading to fair quality during late spring and early summer.
Total phosphorus and fecal coliform levels generally exceed the
State criteria. The concentrations of total phosphorus averaged
0.16 mg/1l during the current period of review, with 63 percent of
the values greater than the State criterion. Fecal coliform
determinations exceeded 200 MPN/100ml in 67 percent of the
samples collected. The South Branch has adequate dissolved
oxygen readings, despite the presence of occasionally high
biochemical oxygen demand. Water quality during the current
period of review (1986 through 1990) is very similar to the
previous water quality assessments presented in the 1988 and 1990
Inventory Reports.

The South Branch of Big Timber Creek (11 miles long) was

evaluated by the New Jersey Division of Fish, Game, and Wildlife
as supporting a healthy warm water fish community.
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Problem Assessment

Point Source Assessment

Big Timber Creek is subject to a variety of potential pollution
sources due to the large number of point sources within the
watershed. A major regionalization has occurred in this
watershed with the elimination of a significant number of
treatment plants (see Point Source Pollution Table). The regions
formerly served by these plants are now tied into the Camden
County MUA (see "Point Source Assessment" for the Cooper River
for details). This regionalization of municipal treatment
systems in Camden County has eliminated a large number of problem
dischargers and water quality is expected to improve with time.

Gems Landfill, a national Superfund hazardous waste site, is
thought to be contaminating Holly Run and Briar Lake with a
variety of organic substances. Clean-up activities are currentl
underway at this site. Fazzio Landfill is also suspected of
contaminating Big Timber Creek with organic chemicals.

Nonpoint Source Assessment

Urban/suburban runoff are suspected of being important
contributors to the elevated nutrients and bacteria in these
streams. Big Timber Creek (25 total stream miles) and Woodbury
Creek were determined by local authorities to be receiving a wide
range of pollutants from nonpoint sources. These include runoff
from cropland and feed lots, road and housing construction, urban
surfaces, surface mining, road maintenance, eight landfills,
septic systems, waste storage tank leaks, and local spills.

Designated Use Assessment

The South Branch Big Timber Creek generally contains healthy
warm-water fisheries, but they are threatened from a variety of
pollution sources. Although this Branch is assessed as fully
supporting the "aquatic life" designated use, stressful
conditions are suspected to be occurring in the urbanized and
tidal areas during warm weather. High fecal coliform levels
preclude the use of the South Branch for swimming.
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Monitoring station List

Map Number station Name and Classification
6 South Branch Big Timber Creek at Blackwood
Terrace,

FW-2 Nontrout

See page III-118 for a map of the Big Timber Creek watershed.
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WATER QUALITY INDEX PROFILES 1986-1990: BIG TIMBER CREEK

STATION TEMP OXYGEN | PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS | OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
SB Big Timber | AVG. WQL 11 1 31 21 7 9 23 GOOD
glréci:n/oo g |worsts 40 FAIR
Blact MONTHS: | JUNE-AUG. | JULY-SEPT. | APRIL-JUNE | JUNE-AUG. | MAY-JULY | FEB.APRIL | APRILJUNE | MAR-MAY | MAY.JULY

LEGEND: WATER OUALITY INDEX DESCRIPTION

Note: an index value of 20 is equivalent to the level of water quality criteria.

WOI Condition Description WQI Condition Description

0-10 Excellent Pollution minimal or 61-80 Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25  Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Big Timber Creek

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY:

All the following sanitary treatment plants have come under regionalization and are currently discharging their
wastewater to the Camden County MUA's Delaware 1 Facility, located in Camden City. The treated effluent is discharged

into the Delaware River

FACILITY

Runnamede STP
NJPDES 0026859

Barrington STP
NJPDES 0026875

Bellmawr STP
NJPDES 0026743

Clementon STP
NJPDES 0020320

Gloucester City STP
NJPDES 0026620

Blackwood STP
NJPDES 0026476

Chews Landing STP
NJPDES 0026468

FORMER RECEIVING
WATER

Beaver Brook

Beaver Brook

Big Timber Creek

Big Timber Creek

Big Timber Creek

Big Timber Creek

Big Timber Creek

FACILITY

Stratford STP
NJPDES 0022624

Brooklawn STP
NJPDES 0022748

Catalina Hills STP
NJPDES 0026492

Mardale Manor STP
NJPDES 0026484

Lakeland Hospital STP
NJPDES 0029840

Magnolia STP
NJPDES 0021431

Mt. Ephraim STP
NJPDES 0023817

FORMER RECEIVING
WATER

Big Timber Creek

Big Timber Creek

North Branch, Big

Timber Creek.

Signey Run

South Branch,Big

Timber Creek.

Otter Creek

Little Timber Creek



14. RACCOON CREEK

Watershed Description

The Raccoon Creek watershed contains approximately 40 square
miles and drains central Gloucester County. The creek itself is
19 miles long and flows from Elk Township to the Delaware River,
across from Marcus Hook, Pennsylvania. While there are several
minor tributaries, the only significant one is the South Branch
Raccoon Creek. Population centers of this rural area are
Swedesboro and Mullica Hill. At the mouth of Raccoon Creek are
tidal marshes and much of the lower half of the creek is tidal.
Ewan Lake, Mullica Hill Pond, and Swedesboro Lake are among the
many small lakes and ponds of this area.

The land use in this watershed is primarily agricultural/rural
with industries located along the creek’s tidal section.
However, there has been recent suburban residential and
commercial development in much of the watershed. There are
approximately six NJPDES permitted discharges in the Raccoon
Creek watershed: 2 municipal and 4 industrial. Waters are
classified as FW-2 Nontrout and SE-2.

Water Quality Assessment

Raccoon Creek is routinely sampled east of Swedesboro for ambient
water quality. This station represents approximately five stream
miles. Results indicate that the creek is of good quality with
conditions declining to fair quality in the fall. There are
concerns over metal levels which have been detected in the water
column over time. The creek experiences elevated total
phosphorus, inorganic nitrogen, and fecal coliform levels.
Dissolved oxygen appears to be adequate in Raccoon Creek for the
maintenance of warm water fisheries, although dissolved oxygen
saturation periodically drops below 80 percent. Biochemical
oxygen demand is usually below 2.0 mg/l and, as a result, is not
believed to have a significant effect on dissolved oxygen levels.
The pH of the stream is neutral to slightly acidic.

Fecal coliform counts exceeded the State criterion in 50 percent
of the samples collected between 1986 through 1990; the geometric
mean for this period was 200 MPN/100 ml. Total phosphorus was
above the State criterion of 0.1 mg/l in 58 percent of all
samples collected during the period of review and averaged 0.55
mg/l. Total inorganic nitrogen was highest during the winter and
spring with 58 percent of the observed levels being over the
recommended level of 2.0 mg/l.
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Raccoon Creek is regarded by the Department as an impaired
waterway due to toxic discharges emanating from point sources.
The contaminants of concern are arsenic, copper, mercury,
cadmium, chromium, lead, zinc, nickel, and silver. The criteria
violated are USEPA’s Federal Aquatic Life chronic criteria,
USEPA’s Federal Human Health-water and fish ingestion criteria,
and USEPA’s Federal human health criteria for exposure to
carcinogens.

The approximately 8 miles of the South Branch Raccoon Creek
maintains a fish community evaluated as moderately degraded.
This is the only evaluated stream in the watershed. The
approximately 4 mile long Repaupo Creek, a nearby Delaware River
tributary, was assessed as supporting a healthy warm water fish
community.

Problem Assessment

Point Source Assessment

Raccoon Creek is a moderately enriched waterway, based on the
nutrient levels present. Agricultural runoff combined with
municipal point sources are the likely sources of these
nutrients. One municipal discharger and one industrial facility,
both formally under enforcement action, have undergone upgrades
(see Point Source Pollution Table) and are no longer under
enforcement action. No dischargers are currently reported to be
under enforcement action for inadequately treated wastewater
within this watershed. A regional Gloucester County UA sewerage
system is also planned for the western sections of the watershed
that may eliminate the Swedesboro STP.

Chemical Leaman Tank Lines (Logan Township) waste site is
contaminating tidal waters in the western portion of the
watershed with pesticides and organics.

Nonpoint Source Assessment

Raccoon Creek receives nonpoint source pollution from
agricultural sources as well as from suburban development. The
agricultural sources include runoff from crop production, pasture
lands, feed lots, and animal holding areas. Suburban, urban, and
industrial development has led to impacts from housing
construction, urban surface runoff, mining, septic systems,
runoff from road maintenance, and occasional chemical spills.

All of these impacts as well as the impact of various point
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sources within the watershed are judged to be gradually
increasing and acting to degrade local water quality.

Designated Use Assessment

Fisheries assessments indicate that the South Branch Raccoon
Creek partially supports the "aquatic life support" designated
use. The 4 mile long Repaupo Creek, a nearby Delaware River
tributary, is fully supporting this use. The creek is not
achieving swimmable status: elevated fecal coliform
concentrations occur primarily during warm weather months
rendering the waters unfit for primary contact recreation.

Monitoring station List
Map Number Station Name and Classification

1 Raccoon Creek near Swedesboro,
FW-2 Nontrout
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WATER QUALITY INDEX PROFILES 1986-1990: RACCOON CREEK

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Raccoon Cr. AVG. WQI: 13 9 24 27 5 5 22 GOOD
near WORST 3 26 FAIR
Swedesboro | MoONTHS: | JUNE-AUG. | MAY-JULY | JUNE-AUG. | SEPT.NOV. |JAN.-MAR. | AUG.-OCT. | JULY-SEPT |IJUNE-AUG. | SEPT.-NOV.

LEGEND: WATER

Description

Note: an index value of 20 is equivalent to the level of water quality criteria.

Description

WOQI Condition
0-10 Excellent
11-25 Good
26-60  Fair

Pollution minimal or
absent; water uses met
throughout the year.

Pollution generally in low
amounts; water uses
periodically not met.

Pollution varies from
moderate to high levels;
certain water uses
prohibited.

WOQI Condition
61-80 Poor

81-100 Very Poor

ID Insufficient Data

Pollution present in high

levels; water uses not met.

Pollution present in
extremely high levels;
severe stress to
streamlife; water uses not
met.
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POINT SOURCE POLLUTION TABLE
WATERSHED: Mantua and Raccon Creeks

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY

RECEIVING WATER

POLLUTANT

COMMENTS

Pennwalt Corp.
NJPDES 0005185

Little Mantua Creek

N/A

Facility is udergoing continual upgrades
and improvements.

Swedesboro STP
NJPDES 0022021

Raccoon Creek

Sanitary Wastewater

Facility is udergoing continual upgrades
and improvements.




15. OLDMANS CREEK

Watershed Description

Oldmans Creek drains an area of 44 square miles and flows on the

Coastal Plain to the Delaware River. This creek, 20 miles long,

marks the boundary between Gloucester and Salem Counties. Tidal

marshes exist at the mouth of this creek, while the western third
of the creek is tidal. Major tributaries include Kettle Run and

Beaver Creek.

For the most part, this watershed is agricultural and forested,
with some residential and industrial development. Only a few
NJPDES permitted discharges are located in the watershed; most if
not all are industrial. Oldmans Creek and tributaries have been
classified FW-2 Nontrout, except the tidal portions, which are
classified SE-1.

Water Quality Assessment

Oldmans Creek is routinely monitored at Porches Mill, which is
regarded as representing approximately one-half of the stream’s
length. Although overall quality is considered good, conditions
degrade to fair quality during the fall and early winter.
Principal water quality problems are high bacterial and nutrient
concentrations. Fecal coliform bacteria levels exceeded State
criteria in 42 percent of the samples collected between 1986
through 1990. A geometric mean of 161 MPN/100ml was determined
from the data. Total phosphorus and total inorganic nitrogen
levels averaged 0.10 and 1.9 mg/l, respectively. Forty-four
percent of the phosphorus values exceeded the 0.1 mg/l criteria,
while 37 percent of the inorganic nitrogen values exceeded the
recommended level of 2.0 mg/l. Dissolved oxygen concentrations
are adequate in Oldmans Creek with all values above 4.0 mg/l.

Oldmans Creek has been evaluated by the New Jersey Division of

Fish, Game and Wildlife as supporting a healthy warm water fish
community.

Problem Assessment
Point Source Assessment

Point source effects in this watershed are thought to be limited
to the tidal portions of Oldmans Creek. No enforcement
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activities or hazardous waste sites were identified as impacting
the watershed.

Nonpoint Source Assessment

Nonpoint sources are the sole contributors to the water quality
problems identified in Oldmans Creek. Agricultural sheet and
rill erosion is considered a high priority in this region by the
Soil Conservation Service. Oldmans Creek is believed to be
receiving nonpoint source pollution from agricultural runoff and
suburban development activities. Sources of agricultural runoff
include crop production, pasture land, and animal holdings.
Suburban sources of pollution include runoff from road and
housing construction, urban surfaces, mining activities and
leachate from septic systems. All these sources are believed by
local officials to be responsible for a decline in water quality,
some minor habitat destruction, and are suspected to be
threatening the health of the instream fishery.

Designated Use Assessment

Monitored waters of Oldmans Creek will not support the swimmable
(primary contact) designated use because of excessive bacteria
levels. The creek will support the "aquatic life support"

designated use, although the warm-water fishery present is
considered threatened from nonpoint sources.

Monitoring station List

Map Number Station Name and Classification

1 Oldmans Creek at Porches Mill,
FW-2 Nontrout

See page III-139 for a map of the Oldmans Creek watershed.
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VET-III

WATER QUALITY INDEX PROFILES 1986-1990: OLDMANS CREEK

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND

WORST 3-

MONTH
CONDITION

Oldmans Cr. AVG. WQIL: 18 13 22 22 5 7 22 GOOD
:chhes Mill WORST 3 26 FAIR
MONTHS: JULY-SEPT | OCT.DEC. APRIL-JUNE | SEPT.-NOV. | DEC.-FEB. | JULY-SEPT | APRIL-JUNE | MAR.-MAY | OCT.-DEC.

LEGEND: WATER QUALITY INDEX DESCRIPTION

Note: an index value of 20 is equivalent to the level of water quality criteria.

WOI Condition Description WOL Condition Description

0-10 Excellent Pollution minimal or 61-80  Poor Pollution present in high
absent; water uses met levels; water uses not met.
throughout the year.

81-100 Very Poor Pollution present in

11-25  Good Pollution generally in low extremely high levels;
amounts; water uses severe stress to
periodically not met. streamlife; water uses not

met.
26-60 Fair Pollution varies from D Insufficient Data

moderate to high levels;
certain water uses
prohibited.




16. SALEM RIVER

Watershed Descriptions

The Salem River drains an area of 114 square miles and flows
32 miles from Upper Pittsgrove Township west to Deepwater,
then south to the Delaware River. This area lies within Salem
County. Much of the lower section of the river is tidal. The
Upper and Lower Salem River sub-watersheds comprise the entire
watershed. The major population center of this area is Salem
City. Major tributaries to the Salem River include Mannington
Creek, Game Creek, Majors Run, and Fenwick Creek. There are
some ponds on this creek, with a major impoundment being East
Lake.

Land use in this watershed is about 40 percent cropland, with
the rest being woodland, tidal/freshwater marshes, urban, and
pasture. There are approximately 10 NJPDES permitted
discharges here - about half are municipal and half
industrial. Surface water has been classified FW-2 Nontrout,
except for the tidal portions, which are SE-1.

Water Quality Assessment

Ambient water quality monitoring occurs at two locations in
the Salem River watershed; on the Salem River at Woodstown and
at Courses Landing. This monitoring represents less than 10
stream miles. In the short distance between the two stations
(approximately 4 miles) conditions degrade from Woodstown to
Courses Landing. Based on sampling from these two locations,
overall water quality conditions are assessed as fair. 1In the
summer, however, conditions degrade, remaining within the fair
classification at Woodstown, but reaching poor levels at
Courses Landing. Both locations contain elevated fecal
coliform and nutrient concentrations.

The Salem River at Woodstown is monitored at the outlet of
Memorial Lake and, as such, conditions are not indicative of
true stream quality. Even with the effects of retention in
the lake, nutrients and fecal coliform bacteria are excessive
at the outlet. Total phosphorus averaged 0.29 mg/l during
1986 through 1990, three times the State criterion for flowing
waterways. Ninety-three percent of all total phosphorus
samples exceeded the State criteria. Total inorganic nitrogen
was also elevated with 58 percent of the samples collected
being greater than 2.0 mg/l. The overall geometric mean of
fecal coliform levels was 371 MPN/100ml during the period of
review. Sixty-seven percent of all observations were above
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the 200 MPN/100ml level. Daytime dissolved oxygen appears to
be adequate throughout the year. Stream temperatures
periodically approached the 28 degrees Celsius criterion
during the summer months and two measurements exceeded this
level indicating that some stress to warm-water fisheries may
occur.

At Courses Landing, the Salem River contains the same problems
as at Woodstown, but levels of most pollutants are somewhat
higher. 1In late summer and early fall the quality of the
river degrades to poor conditions. Total phosphorus averaged
0.33 mg/l with all values above the State criterion of 0.1
mg/l. Total inorganic nitrogen concentrations are similar to
those identified at Woodstown. The geometric mean of fecal
coliform was 378 MPN/100ml. Warm weather dissolved oxygen
concentrations were occasionally below 4.0 mg/l, with percent
saturation averaging only 78 percent. Biochemical demand is
moderate but highly variable in the river. Although one
elevated concentration of lead was found in the river at this
location during the 1983 to 1987 period of review, no such
elevations were observed during the present period of review.

Biomonitoring was conducted at Woodstown for periphyton and
macroinvertebrates in 1988. Filter feeders dominated the
macroinvertebrate population sampled. Here, they made up 96%
of the overall sample community - suggesting the presence of
significant amounts of suspended organic material (most likely
algae) at the station. Only one percent of the individuals
observed were forms intolerant of low dissolved oxygen levels.
Previous sampling was performed at Courses Landing in 1986,
where similar conditions were observed.

Fishery evaluations for the Salem River were not available;
rather, assessments were performed on two Salem River
tributaries. Game Creek, a 5 mile long tributary to the Upper
Salem was categorized as supporting a healthy community of
warm water fish species. Swedes Run (4 miles), a tributary to
the lower Salem River, was evaluated as containing a
moderately degraded warm water fish community. Among the
neighboring streams adjacent to the Salem River watershed,
Alloway Creek and Horse Run were both evaluated as supporting
healthy warm water fisheries. 1In contrast, Harby Creek (3
mile) and Black Ditch (4 miles) both contain severely degraded
warm water fish communities.
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Problem Assessment

Point Source Assessment

The upper watershed of the Salem River contains water quality
problems resulting from the combined effects of both point and
nonpoint sources. An advanced treatment upgrade of the
region’s municipal dischargers is believed necessary in order
to improve overall water quality conditions here. In tidal
sections of the Salem River, conditions are thought to be
generally poor. A limited assimilative capacity together with
numerous point sources in the lower watershed are considered
to be reasons for these conditions.

Two municipal and one industrial/commercial dischargers are
reported to be releasing effluent of poor quality in the
watershed and are under enforcement action. These are listed
in the Point Source Pollution Table for the Salem River.

Nonpoint Source Assessment

The Upper Salem River is believed to be receiving occasional,
yet increasing, amounts of nonpoint source runoff from
agricultural and urban sources. Agricultural sources include
cropland, feedlots, and animal holdings. Urban contributors
include surface and road runoff, septic tank leachate,
building construction runoff, and mining runoff. The
agricultural runoff is believed to be threatening the fishery
of Game Creek, a tributary to the Salem River. The Lower
Salem watershed receives nonpoint source pollution from
croplands, pastures, feedlots, animal holdings, road and
housing construction sites, septic systems, suburban surfaces,
and road runoff. These sources are estimated to be at
moderate to severe levels but have shown little increase over
time. The fishery resource of Swedes Run, a tributary to the
Lower Salem, is believed to be degraded by the combined inputs
of industrial point sources and nonpoint road runoff. 1In
addition, local authorities have noted that housing
developments, storm sewers, and pasturelands all present
moderate to severe problems to water quality in Swedes Run.

Local officials have pointed out that the Salem River
Watershed contains some 13 landfills, which although at
present do not produce any "known" impact, do represent a
potential problem and hence should be monitored.
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Designated Use Assessment

The Salem River, despite its water quality problems, will
support the aquatic life support designated use. This is also
the case for Game Run. Swedes Run, in contrast, is considered
to be partially supporting the use. The swimmable (primary
contact) use is not met at Woodstown nor at Courses Landing
because of excessive fecal coliform counts in the river.

Monitoring Station List

Map Number Station Name and Classification

2 Salem River at Woodstown,
FW-2 Nontrout

3 Salem River at Courses Landing,
FW-2 Nontrout
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OVI-III

WATER QUALITY INDEX PROFILES 1986-1990: SALEM RIVER

STATION TEMP OXYGEN PH BACTERIA | NUTRIENTS | SOLIDS AMMONIA | METALS OVERALL
AVG. AND
WORST 3-
MONTH
CONDITION
Salem River |AVG.WQL |5 13 20 35 27 6 6 5 35 FAIR
3\; e WORST 3 34 FAIR
oodstown MONTHS: | JULY-SEPT. | MAY-JULY | JULY-SEPT. | NOV.-JAN. | JUNE-AUG. | APRIL-JUNE | JUNE-AUG. | MAR.-MAY | JUNE-AUG.
Salem River AVG.WQI: |5 39 12 38 32 7 2 11 52 FAIR
it Cdc.’“'ses WORST 3 67 POOR
anding MONTHS: | JUNE-AUG. | AUG.-OCT | NOV.-JAN. |JAN.-MAR. | MAY-JULY |[JULY-SEPT. | JULY-SEPT. | AUG.-OCT | AUG.OCT.

LEGEND: WATER QUALITY INDEX DESCRIPTION

WOI Condition

Description

Note: an index value of 20 is equivalent to the level of water quality criteria.

WQI

Condition

Description

0-10 Excellent

11-25  Good

26-60  Fair

Pollution minimal or
absent; water uses met
throughout the year.

Pollution generally in low

amounts; water uses
periodically not met.

Pollution varies from

moderate to high levels;

certain water uses
prohibited.

61-80 Poor

81-100 Very Poor

D

Insufficient Data

Pollution present in high
levels; water uses not met.

Pollution present in
extremely high levels;
severe stress to

streamlife; water uses not

met.
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POINT SOURCE POLLUTION TABLE

WATERSHED: Salem River

IMPROVEMENTS TO FACILITIES AFFECTING WATER QUALITY

FACILITY

RECEIVING WATER POLLUTANT

COMMENTS

Salem City STP,.
NJPDES 0024856

Salem River

Sanitary Wastewater

Completed an upgrade pursuant to an
Administrative Concent Order

Richman Ice Cream

Salem River

Sanitary Wastewater

Completed an upgrade pursuant to an

NJPDES 0004308 Administrative Concent Order
Woodstown STP Rock Brook Sanitary Wastewater Completed an upgrade pursuant to an
NJPDES 0022250 Administrative Consent Order




17. COHANSEY RIVER

Watershed Description

The Cohansey River is nearly 30 miles long, draining 105
square miles of eastern Salem County to the Delaware Bay.
This is an area of very low relief which results in numerous
small tributaries. Sunset Lake and Mary Elmer Lake are among
10 major impoundments in this drainage basin. The largest
population center is Bridgeton, from which the river becomes
tidal. The Cohansey contains two sub-watersheds: the Upper
and Lower sections of the watershed.

The main land use of this watershed is agriculture, but much
of this area is forested. There are only a few NJPDES
permitted discharges in the watershed. Waterways are
classified FW-2 Nontrout, except those portions that are SE-1
(downstream of Sunset Lake) and FW-1 (within State parks and
wildlife management areas).

Water Quality Assessment

Ambient monitoring is conducted on the Cohansey River at
Seeley as part of the USGS/DEPE Primary Network. Results from
this monitoring shows that about 5 miles of the Upper Cohansey
River is of fair quality with conditions worsening somewhat
during the spring. The reasons for the moderate water quality
are generally high fecal coliform and nutrient levels.
Inorganic nitrogen and phosphorus occur in elevated
concentrations. Total phosphorus has averaged 0.10 mg/l with
72 percent above the 0.05 mg/l criterion for waters flowing
into lakes and impoundments. Total inorganic nitrogen
averaged 4.0 mg/l during this period, with all readings
greater than 2.0 mg/1l.

Sixty percent of the fecal coliform samples between 1986
through 1990 were greater than the 200 MPN/100ml level.
Dissolved oxygen concentrations are above the 4.0 mg/l warm-
water criterion throughout the year. Biochemical oxygen
demand is low to moderate in the watershed. Water quality in
the Cohansey at the Seeley station is identical to quality
observed in the last period of assessmen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>