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STATE OoF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION.
ROCCO D.RICCI, COMMISSIONER
P. 0.BOX 1390
TRENTON, N.J. 08625
609-292-2885

December 21, 1977

Mr. Eckardt C, Beck

Regional Administrator

U.S. Environmental Protection Agency
Region II

26 Federal Plaza

New York, New York 10007

Dear Mr. Beck:

I am pleased to submit New Jersey's 1976 State Water Quality Inventory
Report to the U.S. Environmental Protection Agency for forwarding to
Congress as required by Section 305(b) of the Federal Water Pollution
Act Amendments of 1972. The Reports written by the Delaware River Basin
Commission and the Interstate Sanitation Commission for their respective
Jurisdictional areas are appended to this Report.

This Report includes a compilation of data collected by various Federal,
State, and Tocal agencies and represents the best assessment to date of
existing water quality in New Jersey. Graphically presented data indicates
water quality improvement and degradation which has occurred during the
past five years. Anticipated changes resulting from current Departmental
programs and activities are also indentified in the Report.

Attainability of the 1983 fishable/swimmable goals of the Act is assessed
and resources for achieving these goals are considered. Potential problem
areas and past accomplishments affecting these goals are identified. The
Report also recommends program activities for meeting the 1983 goals of
the Act through all Departmental and Statewide water related programs.

We will continue to refine and expand upon the quality and sources of
information included in this Report, particularly in the areas of pollution
abatement, cost estimation, non-point source pollution assessment, and toxic
substances distribution.

Very truly yours,

Ppees LS 22,

Rocco D. Ricci, P.E.
Commissioner
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CHAPTER I
INTRODUCTION AND METHODS

The 1976 Water Quality Inventory is prepared pursuant to Section
305 (b) PL 92-500, which requires an analysis of five basic questions:

1. What is the quality of New Jersey waters today, particularly
in our priority basins and priority segments, and where and

how has the program made a difference in the last 5 years?

2. What uses of the water are possible today, and what uses
will New Jersey waters support when the provisions of the
Act are implemented to the extent technically or economically
attainable?

3. In what places will these future intended uses differ from
the goals of fishable, swimmable waters intended in the Act?

4. What will it cost to achieve these future intended uses?

5. Where and to what extent are non-point sources going to
prevent our meeting intended uses? How can they be controlled,
and how much would it cost?

This report is organized into eight chapters. Chapter I, Introduction,
discusses the legislative requirements, organization, and data

base of the Report. Chapter II, is a summary of water quality
trends and water quality problems. Chapter III discusses
-Statewide activities that are necessary to meet the goals of

PL 92-500. Chapter III also discusses the feasibility of attaining
the 1983 goals. Chapter IV briefly discusses the monetary capital
costs of achieving the 1983 goals of PL 92-500. Chapter V,
Statewide Distribution of Toxic Substances, discusses the occurrence
of toxic substances in the State's surface waters. Chanter V

also discusses the need for additional toxic substances monitoring
to verify the preliminary observations and conclusions that are
stated in this chapter. Chapter VI, Water Quality Inventorv, is
subdivided into twenty-six segments. The delineation of these
segments is based on similar water quality and quantity
characteristics, water-related beneficial uses, land uses,

and historic population trends. Each segment has five sub-
chapters which contain descriptions of the segment's geography,
land uses and population, water quality trends, water quality
problems, goal assessment, and recommendations for achieving

the 1983 goals. Chapter VII, Shellfish Harvest, is a description

of trends of shellfish catch and areas available for shellfish
harvesting. Chapter VIII, Toxic Materials Spills and Fishkills,
summarizes reported spills of toxic substances and fishkills.

The data used for water quality assessment, problem assessment,
and goal assessment was obtained from a number of sources.



The water quality data base is for the period 1968 to 1976.
This time period is subdivided into two time frames, 1968-
1971 and 1972-1976. All water quality characteristics,
except percent saturation of dissolved oxygen and fecal
coliform, are reported as porcentiles of year-round
observations for the entire period of record for each time
frame. Percent saturation of dissolved oxygen and fecal
coliform levels are reported as percentiles of summer
observation for each time frame.

The water quality data has been made available through FPA's
computerized water quality data base (STORET) which contains data
collected by various federal, interstate, state, county, and regional
agencies. For the purposes of this report it has been assumed

that all agencies adhere precisely to approved sample collection,
transportation and laboratory analytical methods. Realistically,
however, the data is subject so tome variation from time tables.

Data accuracy will be insured as a conseguence of DEP's development
and implementation of a quality assurance program.

The water quality assessment compares the above water quality
data with specific criteria necessary to maintain or restore
water-related beneficial uses. The water quality criteria

are based on water-related beneficial uses, water-types (fresh
versus tidal waters), and the following sources:

1. New Jersey Department of EnvironmentalProtection, Surface
Water Quality Standards, 1974.

2. Proposed Amendment to Surface Water Quality Standards,
Proposed Non-Degradation Water Quality Standards For The
Pine Barrens Area, NJDEP, 1977.

3. McKee, J.E. andH.W. Wolf, Water Quality Criteria, State
Water Quality Control Board, Sacramento, California, Pub.
3-A, 1963.

4, United States Environmental Protection Agency, Quality

Criteria For Water, 1976.

These water quality characteristics were selected because, collec-
tively, they are principal indicators of whether or not a specific
water-related beneficial use is being attained. However, the

reader is cautioned that the Department has not vet acquired suffi-
cient toxic substances data to. make conclusions regarding the
relationship between the occurrence and public health impacts of

these pollutants in drinking water supplies and restoration and main-
tenance of shellfish harvesting areas and other aquatic life. Further,
the Department does not intend that this report be referenced to
determine which swimming areas should be closed. This report



will identify areas that have elevated levels of fecal coliform.

The Department's monitoring program collects fecal coliform data

at a frequency that will only provide this latter determination.

The local, county and State health departments have had and continue
to have the authority to condemn contaminated bathing areas.

The interpretation that appears in the problem and goal assessments
sections are the results of numerous interviews with all Basin
Managers in the three water quality Elements of the Division of
Water Resources. These interviews were supplemented by reviewing
various outputs and files maintained by the three Elements.

It is the intent of this report to utilize information from
enforcement and planning activities to aid in assessing the
water quality of the State's surface waters. The conclusions
derived from this analysis from the basis or recommendations
regarding water quality standards revisions, water quality
management planning, and enforcement activities.

A water quality monitoring station list is associated with each
group of graphs. A station was plotted on the graph if four or
more water quality samples were collected from a station during
a particular time period. Water quality monitoring stations
were plotted in a downstream direction. 1lhen more than one
watercourse was plotted on a graph, a line, representing one of
the two time periods, connect those water quality monitoring
stations located on the same stream. Therefore, on some granhs
monitoring stations are not connected because they represent
different watercourses.

The granhs that apnear in this report are percentile plots.

The ninetieth percentile water quality value is that value

such that 907% of the water quality samples at a monitoring
station, fall short of this value and only 107 exceed it.

The 90% rank is used when water quality criteria are established
as a maximum value not to be exceeded (e.g. turbidity). The
criterion is exceeded when the 90th percentile value falls
above the criterion line. The tenth percentile water quality
value is that value such that 10% of the water quality samples
fall short of it and 90% exceed it. Such a percentile rank

is used when ambient water quality is to exceed a minimum water
quality criterion (e.g. percent saturation of dissolved oxygen).
The criterion is exceeded when the 10th percentile value falls
below the criterion line.

Percentile plots were utilized to compare the ninetieth or tenth
percentile instream water quality value with water quality
criteria. Hinety and ten percent ranks were utilized because
they statistically show unacceptable instantaneous deviations
from water quality criteria. These deviations are not usually
shown when average values are plotted. The deviations from
water quality criteria are values that fall outside acceptable
ranges of requirements that are necessary to protect beneficial
uses.



CHAPTER II
PART 1 SUMMARY OF WATER QUALITY DATA

The following chart provides an overview of the various

water quality trends for stream segments throughout the

state. Each symbol represents the combined data from several
points on each stream. The overall trend for each quality
parameter was assigned by averaging the trends for the
individual stations. Trends identified in the chart therefore
represent trends which exist at more than one-half of the
monitoring sites on each stream. Violations of the criteria
are not averaged. A segment will appear as violating a
criterion if the criterion is exceeded at any site within

the segment.

Although the chart presents generalized water quality information,
it provides the following information:

(1) the parameters which are violated most frequently,

(2) identification of those segments with numerous
criteria violations, and

(3) an average of water quality trends throughout the

State.

KEY TO SYMBOLS

} better than the criterion and improving
{ better than the criterion and degrading

ta worse than the criterion and improving
{A worse than the criterion and degrading

worse than the criterions insufficient data
for determining trend

—better than the criterion, insufficient data
for determining trend

O better than the criterion, and stable
Q worse than the criterion, and stable

blank insufficient data
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TABLEII . 1 STATEWIDE WATER QUALITY TRENDS FOR NEW JERSEY'S SURFACE WATERS

2 11

Drainage Biochemical Total
Area Fecal Dissolved Oxygen Suspended Dissolved

River Segment (sq. mi.) Coliform Oxygen Demand Solids colids Phosphorus Nitrate pH
Wallkill River _ 210.1 1A U v ) — ta ® o
Flatbrook River 65.7 O o 1 - @) - -

Paulinskill River 177.4 O [@) —_ — — ] p—

Musconetcong River 157.6 + -+ ) - - + - _
Pequest River 158.7 e [3 - — + p—

Delaware River

Tributaries in + - - - - ) - -
Hunterdon County 116.9

Assunpink Creek 89.6 + YA O O - ‘a o

Doctors Creek 26.7 - J‘ + - - + - +
Crosswicks Creek  139.2 -+ -+ (@) ~+ — o -+ O
Assicunk Creek 45.3 + — 4 —_ ] —

Rancocas Creek N.B. 167.0 + -+ — - - + - O
Rancocas Creek -

Mainstem  346.0 + + 4 ta — + + —
Rancocas Creek

S.W.B. ' 78.0 + + 4 + o + - t

Pennsauken Creek 35.4 VA -+ ‘A o - Q ta O
Cooper River 42.0 -+ —+ P A [7N — ) —+ O
Newton Creek A 12 ta -+ ta A
Blg Tunber Creek 59.3 J AA [9) ‘A A -
Mantua Creek 51.2 + O + O — + O
Raccoon Creek 32.2 4 I [P\ O — - @)
Oldmans Creek 44.4 — — Y o — o o o
Salem River 113.6 - —+ 4 + — -+ -
Alloway Creek 62.1 —+ —+ — -+ — -+ 4




TABRLE II..] STATEWIDE WATER QUALTITY TRENDS FOR NEW JERSEY'S SURFACE WATERS (continued)

Drainage Biochemical Total
Area Fecal Dissolved Oxygen Suspended Dissolved
River Segment (sq. mi.) " Coliform Oxygen Demand Solids Solids Phosphorus Nitrate pH
Cohansey River 105.4 LA O + O - ‘ f‘ O {
Maurice River 386.4 VA } ta \ — o 0 4
Cedar Creek O 4 ta - O
Tuckerhoe River 102.0 —+ O @) — I8 JE— ———
Tuckerton Creek 11.9 o) AA [} [} (XY ¥ £
Mill Creek 19.7 ¥ )
Oyster Creek 74.0 @) [e) 3 ‘A N +A O +
Forked River, N.B. 142.0 +A A A [¥N M) A } Q
Great Harbor A A O —_—
Rlvef::g i 338.0 + t * Q +
Pine Barrens 760.0 1a o la ta
“Tans River 191.0 L‘ * ‘L { R L\ O
Metedeconk River,
TS ta fa ja R
Metedeconk River,
N.B. Y YA fa ¥ \ VA R o
* Manasquan River 80.0 ¥ O + O
Shark River 16.9 4 - —= —
Raritan River, A A A A A
S.B. 276.5 {( * & t Q ‘t { &
Raritan Ri
Nb 190.0 ® — 8 ta A & R
Raritan River A A A A A A ——
Mainstem  1,105.3 ' ! t f f ' f
Millstone River  283.0 VA Ja a fa 1A {a
Stony Brook ¥ ¥ 1A ) 1A 1A [T
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TASLE ]I -]  STATEWIDE WATER QUALITY TRENDS FOR NEW JERSEY'S SURFACE WATERS (continued)

Drainage Biochemical Total
Area Fecal Dissolved Oxygen Suspended Dissolved
River Segment (sq. mi.) Coliform Oxygen Demand Solids Solids Phosphorus Nitrate pH
Lawrence Brook 4.5 l‘ + f‘ 1‘ o + f "
South River 132.8 ‘A [ 1A ¥ [YY =+ [}
Passaic River a A A A o A 0
Freshwater 772.9 ‘ l t f # Q
Whippany River 71.1 TA TA “ f‘ l’ {‘ 1" O
Rockaway River 137.2 tA ‘A Q — i A 8 [@)
Ramapo River 48.0 b 3 O ] O A tA
Pequannock River 90.0 O b 0] 4 ) A v )
Wanaque River 84.0 7 @) @) ' — 1A Ty Yy
Passaic River ‘A A —_—
ssaic River, R } | + }
Peckmans River “ Q #‘ f‘ {A *‘ 1‘A
Hackensack River 202.0 LA LA ) Q
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CHAPTER II
PART 2 SUMMARY OF WATER QUALITY PROBLEMS

Dissolved oxygen levels in surface waters flowing through

the urbanized northeastern region of the State are depressed
from a combination of factors including point, non-point, and
intermittent pollutional loadings to reduced stream flows
resulting from substantial withdrawls by water purveyors.
Restoration of acceptable dissolved oxygen levels will occur
only when significant capital expenditures are assigned to
these factors.

Dissolved oxygen concentrations in streams within the Atlantic
Coastal Plain and the Delaware tributaries below Trenton are
expected to improve to satisfactory levels when municipal
treatment plants are upgraded to at least secondary treatment
and existing discharge configurations are altered to conform
to the assimilative capacity of receiving streams. Surface
waters in Camden and Mercer Counties may also require relief
from urban runoff loadings before oxygen levels are restored.

In some of the water quality assessments in Chapter VI it is
often noted that primary contact recreation is precluded by
high fecal coliform counts. However, these assessments were

not sensitive to physical and safety factors which also pre-
clude primary contact recreation in many of the same waters.
Often, designated swimming areas in the vicinity of contaminated
waters have been protected from contamination through adequate
planning and surveillance programs operated by State and local
agencies.

Excessive fecal coliform levels in lakes and streams in

southern New Jersey have been caused primarily by malfunctioning
septic tanks. Urban runoff from combined and storm sewers and,
in some cases, inadequate disinfection of wastewaters (or after
growth in receiving waters) has resulted in the high fecal
coliform levels found in the lower reaches of most streams in
Camden County, Mercer County, and the Urban Northeast. Feedlot
runoff probably plays a significant role in elevated bacterial
levels in the Delaware River tributaries north of !lMercer County.

Nutrients, including phosphorus and nitrogen compounds, are
important because of their influence on growth of unsightly

aquatic weeds and algae which can deplete dissolved oxygen

causing fish mortality. Such problems are usually restricted

to sluggish streams and impoundments. New Jersey has approximately
1,000 lakes and ponds within its borders on which DEP is under-
taking biological investigations.

Four hundred sixty (460) lakes have been sampled once since the

program began in April, 1975 and 299 were sampled twice. Of the
lakes sampled in each County, those with the largest percentage

IT.5



of presumed eutrophic conditions occur in Middlesex, Cape May,
Sussex, and Salem Counties. The preliminary survey indicates
that Passaic County has the lowest percentage of presumed eutro-
phic lakes, only 3.4%.

Although aestheticly objectionable; a eutrophic condition usually
does not present a health hazard and, in most of New Jersey's
shallow lakes this condition does not hinder fish populations.
In many cases, and over the short term, the high productivity

of shallow eutrophic lakes supports larger fish populations.

In this regard however problems of the distant future should

be considered now.

Nutrients are derived from nearly every type of land use

because of their presence in sewage, plant fertilizers and soil
minerals. Thus, man's activities which facilitate the movement
of nutrients into New Jersey's surface waters extends beyond

the urban centers and into the agricultural centers of the State.

Obviously, reduction of nutrient levels must be accomplished
through combined controls on runoff from agricultural crop
lands, dairy farms, urban streets, etc. as well as on sewage
effluent.

Turbidity resulting from suspended particles (non-filtrable
residues) is the most aesthetically obvious water quality
problem in flowing surface waters. Also, because suspended
particles reduce light penetration and, when settled, cover

. fish eggs and insect larvae, and fill reservoirs, the control
of soil erosion from developing areas and cultivated land is
essential. Streams located in the piedmont and inner coastal
plain belt from the northeastern to the southwestern portion
of the State are particularily susceptible to high turbidity
levels after precipitation. Cultivation of crop lands and
continued development of new areas in this belt intensify the
siltation problems mentioned above. Stress to the biota in
the Passaic River Basin, the Raritan River Basin, and Delaware
River tributaries between Hunterdon and Camden Counties is sus-
pected and should be studied to properly assess the biological
integrity of these surface waters.

Similar problems, caused by naturally high levels of suspended
particles in tidal marshes are compounded when development en-
croaches on existing estuaries, as has occurred along New Jersey's
Coast from the Hackensack River to Cape May. Aggressive and
selective monitoring, enforcement, and planning programs are
essential in restoring and protecting the productivity of these
salt marshes.

In the vicinity of treated sewage discharges, ammonia concentra-

tions approach toxic levels in the naturally alkaline waters of
northwestern New Jersey. This conjecture is based upon ammonia

II. 6



toxicity being a function of elevated temperature and pH levels.
These conditions are prevalent in Sussex County during summer
months as a result of naturally alkaline groundwater contributions
to stream flow and of high photosynthetic activity.

Because data available for assessing the distribution of toxic
substances is of questionable reliability but is positive in
many instances, only conjecture of the distribution of toxic
substances is offered by this report. Intensive monitoring
efforts already underway by the D.E.P. are expected to provide
desparately needed reliable information for assigning a priority
to this potential problem and implementing corrective measures.

I1.7



CHAPTER III
GOALS ASSESSMENT

The Department of Environmental Protection is committed to
attaining, the 1983 goal of fishable/swimmable waters set
forth in the Federal Water Pollution Control Act Amendments
of 1972 wherever possible. High population densities in “ew
Jersey demand high quality waters, but sometimes make the
process of achieving these gcals complex, expensive or
unfeasible. 1In some regions of New Jersey, particularly the
northeast where poor water quality is caused by large volumes
of industrial and domestic wastewaters being discharged to
comparatively small streams, problems are compounded by the
high consumptive demands placed on these resources. Water
quality planning throughout New Jersey will set forth neces-
sary restorative programs, recognizing the streams' assimila-
tive capacities and imposing best available treatment technology
economically achievable.

The Department expects considerable progress toward achiev-
ing these goals. This expectation is based upon sewerage
construction programs currently underway, existing water
quality data, information or costs of abatement rmeasures,
and current planning priorities.

As water quality is restored through the implementation of
various planning programs, it is important to know where
additional funding and effort will provide the greatest
benefits. Therefore, the Department is attempting to identify
those areas that are not of fishable, swimmable quality and
areas that are not expected to be of fishable, swimmable
quality before 1983.

Because of biological or physical factors, the problems
noted in this report are often associated with specific
regions of the State. Current water quality standards and
waste load allocations have not adequately addressed all of
these natural stresses. The impending standards revisions
and water quality planning programs will address the follow-
ing problems which are often associated with natural con-
ditions found in various regions of the State.

1. The slow moving streams of New Jersey's coastal
plain lack the turbulence to reaerate the relatively
large volume of oxygen deficient groundwater which
maintains the relatively high base flows during periods
of drought. Therefore, the addition of organic sub-
stances can significantly deplete the remaining assimi-
lative capacity of these streams.

ITI.1



2. The poorly flushed tidal estuaries of the exten-
sive New Jersey coastline are naturally turbid and
carry large amounts of organic matter produced in the
tidal marshes. There characteristics cause dissolved
oxygen levels to be naturally low in the bays and
estuaries. Therefore, the bays and estuaries, like the
streams of the coastal plain, lack large reserves of
dissolved oxygen for the assimilation of organic wastes.

3. Naturally high calcium carbonate concentrations in
the alkaline waters of the northwestern portion of the
State render these waters vulnerable to nuisance growths
of algae and aquatic weeds. MNutrients added to these
waters as a result of agricultural activities or sani-
tary waste disposal can produce an immediate problem
with secondary impact on dissolved oxygen concentra-
tions.

4. The naturally alkaline waters of the Upper Delaware
tributaries are especially vulnerable to the toxic
effect of ammonia at prevailing high pHE values.

5. Low pH is a characteristic of a large part of
southern New Jersey. In the Pine Barrens, pll levels
below 5 and low dissolved solids levels produce a very
sterile and corrosive water. These natural restrictions
to the biological prevalence of most fish species and
aquatic plants, in conjunction with the high natural
color of these waters also limit nuisance growths of
algae. These water quality conditions are an integral
part of the unique character of the New Jersey Pine
Barrens, which the State is attemping to preserve.

6. A clay-marl formation, which extends across
Monmouth County in a narrow band from Red Bank south-
west, contains natural deposits of certain heavy metals.
These metals leach into the headwaters of numerous
streams and can reach concentrations toxic to stream
biota until the streams past the formation and the
concentrations of toxic metals are diluted. Clearly,
industrial or non-point source additions of these
metals or synergistic substances to these waters could
extend the region of toxic influence further downstream
because more dilution water would be needed to lower
toxicity to a threshold level.

Through successive evaluations of existing natural and man-
made pollutional sources as well as the technically and
economically feasible methods of controlling them, the
Department will continue to assess the attainability of the
fishable, swimmable goals. At this time only a rough assess-
ment of the attainability of these goals is possible because
sO many of the planned corrective measures are yet to be
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implemented and definitive monitoring data is lacking on
several stream segments. Refinement of this assessment will
be possible as more and more problems are corrected and
additional data is collected and analyzed.

ASSESSMENT OF SWIMMABILITY

The assessment of the attainability of the swimmable goal is

based solely on fecal coliform levels. On this basis,
swimmability is assured by 1983 for most of New Jersey's
freshwater streams. This includes those streams tributary to

the Delaware River above Trenton and those streams in the

southern coastal plain where septic tank failures and agricultural
runoff are correction of septic system problems in most of

these areas is economically and technically feasible.

The bacterial quality of the lower Assunpink River and other
Delaware River tributaries in Mercer County are not expected

to be restored to swimmable guality by 1983. Although
institutional problems have delayed construction of sewage
treatment facilities in Camden County, the attainment of
swimmable quality in the upper reaches of the Cooper River and
other Camden County streams by 1983 is probable. However, until
urban runoff to the lower reaches of Mercer and Camden County
streams is controlled, bacterial concentrations will not be
restored to swimmable levels.

Similar observations are made for northeastern New Jersey, where
urban runoff and combined sewer overflows to the tidal reaches
of the Passaic, Hackensack, Rahway and Raritan Rivers and the
New York-New Jersey interstate waters will cause this condition
to persist beyond 1983.

Along most of New Jersey's coast, where infrequently, bacterial
levels in some back bays have exceeded the swimmable criterion,
swimmability will be enhanced by the sewering of areas thereby
eliminating sewage discharges to back bays. With the exception
of the southern portion of Cape May County only localized

and easily corrected incidences of high coliform concentrations
are still being observed. Interim and long term measures to
prevent recurrence of recent episodes of bacterial contaminations
in southern Cape May County are expected to be completely
successful prior to 1983. ,

ASSESSMENT OF FISHABILITY
Fishability is dependent on sufficient dissolved oxygen
concentrations and on the absence of limiting concentrations

of toxic agents and turbidity. Waters suitable for shellfish
harvesting depend upon low coliform concentrations. By 1983,
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fishability is generally assured in the freshwaters of most of
the State with the exception of a small number of eutrophic
lakes, and in the surface waters of the urban portions of
Camden County, Mercer County and the Northeast metropolitan
area.

In the upper reaches of the Cooper River and other Camden County
streams, numerous point sources of treated sewage prevent restoring
dissolved oxygen concentrations to fishable levels. These

point sources are scheduled for elimination or upgrading by
1983. 1In the lower reaches of streams in Camden and Gloucester
Counties, the Assunpink Creek (Mercer County) and the Passaic,
Hackensack and Raritan estuaries, the oxygen depleting effect

of non-point source loadings probably will prevent attainment

of oxygen concentrations sufficient to restore populations

of indigenous fish species. The elimination of non-point source
pollutional loads to these urban areas is not probable in the
foreseeable future and certainly not be 1983. Non-point and
point sources of heavy metals and other toxic substances may
prevent restoration of these waters to fishable by 1983 because
of the complexity associated with identifying and eliminating
these pollutional sources.

It is likely that, as the use of leaded gasoline declines, the
presence of this heavy metal will decline compared to industrial
sources of other toxic substances found in the waters of the
urbanized regions of the New Jersey-New York interstate region and
in the Delaware River estuary.

Unless alternative discharge sites are chosen or expensive advanced
technology is applied to discharges into several small tributaries
of the Great Egg Harbor, Mullica, and Manasquan Rivers, water
quality will not have been raised sufficiently to allow restoration
of the natural biological integrity or the fishability of certain
reaches of these streams. A combination of treated sewage effluent,
landfill leachate, and other oxygen depleting substances from
undertermined background sources will be the cause of this failure
to meet the goals of the Act by 1983.

On the lower Millstone River, occassional fish kills resulting from
diurnal dissolved oxygen fluctuations caused by photosynthetic
organisms can be eliminated by 1983. Limiting nutrient inputs to
this stream by upgrading treatment of sewage and by controlling
nutrients leaching from agricultural and landscaping activities is
needed to attain this goal. Other freshwater fish kills of
infrequent occurrence and various causes can be controlled

through more effective enforcement measures. Prevention of
irregular discharges of concentrated salts to the Heathcote

Brook (Millstone River tributary) and to the Wickecheoke

Creek (Hunterdon County) will cease fish kills in these

streams.
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These fishkills have been discussed in connection with the
goal to attain fishable waters because they are of a recurring
nature and therefore severly affect the permanent biological
integrity of the surface waters in which they occur.

In New Jersey restoring harvestable fish and shellfish
populations to the tidal bays and estuaries adjacent to urban
regions is probably the most difficult aspect of the goal
presented by the Act. The sometimes irreversible destruction
of estuarine ecosystems has been costly because the biota of
the salt marshes, estuaries, and bays constitute the principal
producers of the marine food chain. The impact of increased
soil erosion and urban runoff on the naturally detrimental
conditions of high turbidity and low dissolved oxygen in

the estuaries can only be reduced by controlling development
adjacent to lagoons, back bays, and tidal streams between

the Hackensack Meadowlands and Delaware Bay. Because of
combinations of low dissolved oxygen concentrations, high
coliform levels, thermal overloads, high turbidity levels
and, in some instances, the presence of toxic substances, it
is unlikely that shellfish harvesting or healthy fish
populations will be restored in the upper Delaware estuary,
Raritan Bay, lower Passaic, Hackensack and Rahway Rivers,
Kill van Kull, Arthur Kill, Newark Bay and the Lower Hudson
River, by 1983 or for sometime thereafter. Indeed, although
they do not conform to the goals of the Act, nor provide
motivating regulations for protecting these tidal waters,
lenient turbidity and dissolved oxygen standards imposed by
the current TW-2, TW-3, and TW-4 surface water quality
classifications (1974, NJDEP) for the urban regions may
characterize the economically attainable conditions of the
forseeable future. However, before existing conditions are
accepted and before these standards begin to dictate policies
which perpetuate existing conditions, better assessment of
the attainability of more desirable uses for these waters
should be attempted.

If protected by prudent planning and active regulatory programs,
the estuaries and bays south of this urbanized areas will probably
continue to have only a limited number of localized areas inferior
in quality to the fishable goal. Lagoon development, landfills,
treated wastewater outfalls and activities of similar magnitude
will be responsible for minor failures to attain fishable

water quality. Again, the extent of water quality problems in
this area deserves far more study before the attainability of

the goals of the Act can be assessed accurately.
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One other question which deserves consideration is whether the
biological integrity of the Atlantic Ocean must be considered in
long term planning strategies. Certainly it should be the goal

of all States to maintain the Ocean in a fishable condition. For
a discussion of why this question is of concern the reader should
refer to a report of a series of interagency workshops held in
November and December 1976 to consider Oxygen Depletion and Associated
Environmental Disturbances in the Middle Atlantic Bight in 1976.
Though in depth consideration of this question is beyond the scope
of this assessment of goals, it should be apparent that prevention
of the recurrence of low dissolved oxygen levels in the Ocean
observed during the summers of 1976 and 1977 will not be possible
prior to 1983 or a much more distant future. This is so whether
the 1600 square mile fish kill of 1976 was caused by natural con-
ditions or was induced artifically.

In addition to the major regions discussed above, numerous localized
areas of streams will fail to meet the goals of the Act temporarily
or permanently. These localized areas are found adjacent to many
domestic and industrial wastewater outfalls, below reservoirs with
insufficient releases or passing flows during periods of drought,

in the vicinity of eroding land parcels, and where deforestation

is removing tree canopies which prevent solar warming of naturally
cold water streams. Because of their large number, these segments
account cumulatively for a significant portion of New Jersey's
oxygen stressed, turbid or thermally altered streams. Individual
solutions to these numerous problems must involve thoughtful
management schemes because correction of these problems will
probably require large expenditures relative to the limited benefits
which will result.
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Chapter IV
CAPITAL COSTS OF ACHIEVING 1983 GOALS OF PL 92-500

The 1976 Needs Survey was used to estimate the costs for construction
of publicly-owned wastewater treatment facilities. The following
table shows EPA estimated of New Jersey's Needs.

In general, the 1976 Needs are lower than the 1974 Needs. This is due to
the use of actual costs surveys rather than theoretical costs and stricter
and nearly consistent adherence to the Needs Survey Guidlines. Categories
I and IT in the 1976 Needs Survey have been underestimated by $303 mil-
lion due to the inconsistent manner in which grant awards or eligible
costs were utilized in determining New Jersey's Needs.

EPA has estimated that New Jersey needs are approximately $11 billion
for the construction of public facilities. Approximately $1.5 billion is
needed for categories I and II, 20% of this can be attributed to the
handling of industrial wastes discharged by public entities. Further-
more, New Jersey estimated that industries will invest $0.4 billion— to
handle industrial wastes. Capital costs necessary to treat industrial
wastewater by industry is not considered in USEPA's Needs Assessment.
Thus such cost estimates do not appear in the following table. Finally,
approximately $8.0 billion is needed to control and treat stormwaters.

1. American Public Works Association, An Analysis of the Environmental
Protection Agency Needs Survey. April 1975.
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Table IV.1

P, 1976 USEPA NEEDS ASSESSMENT FOR NEW JERSEY
(Thousands of Dollars)

Categories
1 IT IIT A IIT1 B . IVA IV B v VI
Planning Basins Secondary More Stringent Correction Major New New Combined Sewer Control ofl
Treatment Treatment I/1 Rehabilitation Collectors Interceptors overflowsl Stormwater
_Passaic-Hackensack 551,566 ‘273, 090 44,206 27,842 210,816 170,221
Raritan-Interstate 115,619 52,101 45,972 -0- 56,346 108,035
Atlantic Coastal
North . 80,476 -0- 3,299 -0- 36,117 91,993
South 33,468 58,776 27,345 -0- 23,996 83,075
Wallkill -0- . 34,001 -0- -0- 7,133 21,728
Delaware
Zone 1 -0- 40,817 62 -0- 20,275 3,746
Zone 2 20,155 80,729 3,114 -0- 10,359 9,553
Zones 3 and 4 -0- 149,152 716 -0- 14,650 84,928
Zones 5 and 6 -0- 25,966 379 ~-0- 17,163 5,776
State Total 801,284 714,632 125,093 27,842 396,855 579,055 604,000 8,044,465

Grand Total 11,293,226

1. Estimates by planning basin not available
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CHAPTER V

PRELIMINARY ANALYSIS OF THE DISTRIBUTION
OF TOXIC SUBSTANCES IN NEW JERSEY'S
SURFACE WATERS

The following is an analysis of the distribution of toxic
substances in the surface waters of New Jersey. This analysis
is based upon limited data recently acquired by the D.E.P.,
U.S5.G.S. and E.P.A. and will require confirmation as these
sampling programs continue. The data used in this section
were summarized from STORET, the EPA national water quality
data base. Thus the data are subject to certain variations

in analytical accuracy among the laboratories of the partici-
patory agencies. Warning levels of certain toxic substances
are based on Quality Criteria for Water (EPA, 1976). Warning
levels of certain toxic substances in the bottom muds are
based on a magnification factor that accounts for accumulation
of these substances in benthal deposits. It is the purpose

of this section:

1. To identify surface waters in the State that contain
abnormally high toxic substances.

2. To identify the toxic substances which are most
problematic.
3. To aid in revising monitoring programs to verify the

data in this report.

4, To provide input to the development of statewide water
quality standards.

5. To guide other state programs in establishing necessary
toxic abatement measures.
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The following is a list of substances that were sampled and
evaluated:

Antimony (Sb) Aldrin/Dieldrin
Arsenic (As) Chlordane
Berylium (Be) Demeton
Cadmium (cd) DDT

Chromium (Cr) Endosulfan
Copper (Cu) Endrin
Cyanide (CN) Guthion

Lead (Pb) Heptachlor
Polychlorinated blphenyls (PCB) Lindane
Manganese (Mn) Malathion
Mercury (Hg) Methoxychlor
Nickel (N1) Parathion
Selenium (Se) Toxaphene
Silver (Agé 2,4,-D
Sulfides (S8-7) 2,4,5-T

Zinc (Zn)

The table at the end of this section displays the occurrence

of warning levels of chlorinated hydrocarbons and organo-
phosphorus pesticides, heavy metals, and other toxic substances
in New Jersey. This table indicates that aldrin/dieldrin,
chlordane and DDT, which are known or suspected carcinogens,
are among the most ubiquitous pesticides in the State's

surface waters. It is evident from this table that abnormal
levels of pesticides, heavy metals, and PCB's are present in
the surface waters and bottom muds in the Passaic and
Hackensack River Basins. Pesticides, cadmium, and mercury

are among the more persistent toxic substances present at
warning levels in the Raritan River Basin. Pesticides and
PCB's are persistent toxic substances present in the North
Atlantic Coastal basins. PCB's, certain heavy metals, and
pesticides are present in the South Atlantic Basin and in the
Delaware River tributaries in Zones I and II. Cadmium and
aldrin/dieldrin are evident in the Delaware tributaries in Zones
IITI and IV. The presence of pesticides is presumed to be due
to agricultural and residential use of these substances
throughout the State. The presence of heavy metals and other
persistant toxic substances is due to the concentration of
industrial point sources and urban non-point sources in the
lower Passaic, Raritan and Delaware River basins. The presence
of heavy metals, in the South Atlantic Basin, may be attributed
to urban runoff and surreptitious dumping of chemical wastes
because there are no known point source discharges of these
substances in the Basin.
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It is expected that the presence of certain chlorinated
hydrocarbons (DDD/DDT, aldrin/dieldrin, endrin and heptachlor)
will diminish because their uses are prohibited or specially
restricted (Pesticides Control Regulations, NJAC 7:30-1,
NJDEP) in New Jersey. It is also speculated that the
concentration of other families of pesticides may be increasing
because of additional reliance on alternative types of
pesticides. The Department anticipates that the development,
implementation, and enforcement of an effective program for
the pretreatment of industrial wastewaters will reduce the
discharge of toxic substances into the surface waters of

New Jersey.

The State has initiated a program on environmental carcinogens
and toxic substances because of the potential impact that
persistent toxic substances and suspected or known carcinogens
have on public health and aquatic biota. This program was
developed to determine the role of environmental factors in
carcinogenesis, locate specific sources of carcinogens, and
develop strategies to focus DEP's regulatory programs on
controlling the release of these materials to the environment
and reducing exposure to such substances. The program has
recently been expanded to include surface and ground water
monitoring of toxic and carcinogenic substances. This aspect
of the program is being implemented by the areawide water
quality management program. It is also important that the
ambient water quality monitoring program also be utilized as

a data base for the carcinogenic and toxics program. In
addition, as the presence and fate of the more conventional
toxic substances become known, more attention must be given

to developing monitoring techniques to identify exotic organic
substances that may enter the State's waters from the extensive
manufacture, distribution, and use of chemicals in New Jersey.
Techniques must also be developed and investigated (e.g. DEP's
current investigation of the AMES test) which rapidly indicate
potential impacts of these exotic substances on public health
and aquatic life.
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CHAPTER VI

WATER QUALITY INVENTORY



WALLKILL RIVER BASIN

BASIN DESCRIPTION

The Wallkill River, originating in the northwestern corner of
New Jersey, flows northward from Lake Mohawk through New York
State before its confluence with the Hudson River.

Although the headwaters are subject to flash flooding, in the

lower reaches the channel width increases, velocity is reduced,

and the flood plain expands forming swamps. As the river approaches
the State line, the flood plain forms a fertile agricultural

region known as the "black dirt" area which is one of the most
intensely farmed regions in New Jersey.

The Wallkill River Basin is primarily rural with small towns,
agriculture, and limited industry. Subsequent to the construction
of Interstate Route 80 and State Route 15, suburban developments
consisting of single family subdivisions, trailer parks, motels,
and road side stands have been or are in the process of being
constructed.

The waters within the Wallkill Watershed provide an impcrtant
recreational and agricultural resource. Lake Mohawk, one of the
major lakes within the basin, has a surface area of approximately
700 acres and receives heavy recreational utilization. Residential
development is dense with approximately 350 homes, all with septic
systems, in the immediate lake area.

WATER QUALITY ASSESSMENT

Surface water quality within the Wallkill watershed is marginal.
Fecal coliform levels consistently contravene the New Jersey
Surface Water Quality Standards at all stations sampled and

are sufficiently high to pose a potential health hazard to bathers.
Although dissolved oxygen levels increased throughout the segment,
they are generally below the surface water criterion. The five
day biochemical oxygen demand is stable and within the criterion

in this segment. Due to the geology of the area, the waters within the
watershed are naturally basic with pH values usually around 8.

The 0.1 mg/l phosphorus criterion for stream waters is exceeded

at all stations. Nitrate nitrogen levels are somewhat elevated
throughout the watershed and excessive on Papakating Creek.
Overall, nutrient levels are elevated and could result in undesir-
able aquatic weed growth in lakes and in shallow, slow moving
reaches. Turbidity, dissolved residue (total dissolved solids),
and nonfiltrable residue (suspended solids) increase at downstream
stations. The levels at all stations, however, are below the
established criteria with the exception of non-filtrable residue
at Papakating Creek at Sussex.
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(suspended solids) and dissolved residue (total dissolved solids)
values are similarly at low natural levels, well below the criteria
for those parameters. In addition, biological sampling has
confirmed that the Flat Brook is in excellent biological condition.

The overall water quality in the Paulins Kill is considered to be
good, although data is lacking for several parameters. The fecal
coliform bacteria values, however, do exceed the criterion level

at the one station for which there is data. The dissolved oxygen
levels appear to be satisfactory with summer saturation values

of over 84% being recorded. However the lack of biological oxygen
demand and phosphorus and nitrate data makes it impossible to
assess the potential oxygen demands on the lower reach of the
stream. Limited non-storet nutrient data is, however, available
for Paulinskill Lake. Phosphorus concentrations greater than

0.1 mg/l have been recorded in both the inlet and outlet. Although
nitrate values in the range of .5-1.5 mg/l1 have been measured,

the super abundance of available phosphorus has caused the lake

to be nitrogen limited. As would be expected, the potential for
primary productivity is high and the lake is classified as eutrophic.
Turbidity, non-filtrable residue and dissolved residue values
reflect natural levels and are below the criteria for those
parameters.

PROBLEM ASSESSMENT

As one of the more pristine waterways in the state the Flat Brook
has no major water quality problems. The major area of the water-
shed is forested and, unlike much of Sussex County, there is no
major agricultural land use, residential development, or major
point source discharge to affect water quality.

In contrast, the Paulins Kill watershed has major agricultural
uses and has the potential for increased residential development.
At the present there are 9 point source discharges the majority
of which, including the Newton STP, discharge into the upper
reach of the stream. The Newton STP has a major impact on the
water quality of the upper Paulins Kill and Paulinskill Lake.
This one discharge accounts for 45% of the total phosphorus

load while non-point sources contributed 52% of the phosphorous
load reaching Paulinskill Lake.

Non-point sources would be expected to contribute almost the
total nutrient loading to the river downstream of Paulinskill
Lake. .

GOAL ASSESSMENT AND RECOMMENDATIONS

The Flat Brook, classified as a trout production and maintenance
stream, currently meets the goal as being suitable for fishing.
Excessive fecal coliform counts intimate that the water may not
be satisfactory for contact uses and a thorough sampling program
should be conducted to resolve the question of the water's
bacterial quality and identify the cause of any contamination.
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STATION LIST

Station Noc. Location

1. Wallkill River at Mohawk Lake outlet

2. Wallkill River at Franklin

3. Wallkill River at Sussex

4. Wallkill River near Unionville

5. Papakating Creek at Sussex

6. Papakating Creek off Wallkill River confluence

7. Black Creek near Vernon.
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Figure VI.A.2
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Figure VI.A.4
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Figure VI.A.5
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Figure VI.A.7
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Figure VI.A.8
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Figure VI.A.9
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Table VI.A.1

DISCHARGER INVENTORY

Wallkill Basin
COMPLIANCE WITH 1977

vV IA

AVG. (MDG) REQUIREMENTS OF SEC-
PLANT DBEGREE OF RECEIVING DAILY FLOW ONDARY/BEST PRACTICABLE
MUNICIPALITY NAME . TREATMENT STREAM 1973 1974 1975 1976 TREATMENT LIMITATIONS
Vernon Township Great Gorge Resort Hotel Ter. Wallkill River 0.15 0.250 0.240 .30 ‘ Yes
Franklin Borough Franklin Borough Hemlock Pri. Wallkill River 0.18 0.18 0.18 .18 No
- Junction

Franklin Township .Franklin Shop. Center Sec. Wallkill River 0.0005 0.0005 0.0005 .0003 Yes
Hardyston Township .Carlton Village Sec. Wallkill River 0.010 .010 0.012 .018 Yes

Sparta Township Alpine School Ter. Wallkill River 0.003 0.003 0.003 .003 Yes

Sparta Township Plaza Sewage Plant Sec. Wallkill River 0.015 0.015 0.015 .014 No

Sparta Township Pope John XXIIT Sec. Wallkill River 0.008 0.006 0.006 .006 Yes

Sparta Township Sparta Public H.S. Sec. Wallkill River 0.008 0,008 ‘ 0.006 .008 Yes

Sparta Township Sussex Co. Vocational HS Sec. Wallkill River 0.0014 0.0018 0.0025 .002 ) Yes
Vernon Township gieat Gorge Corp., Ski  Sec. Wallkill River 0.01 0.008 0.008 .005 No

ea

Vernon Township High School Sec. Ground Recharge - - 0.003 .004 No

Vernon Township lLawnsberry Hollow M.S. Ter. Wallkill River 0.0075 0.014 0.014 .006 Yes

Vernon Township Vernon Valley Rec. Ter. Wallkill River 0.014 0.004 0.004 .007 No

Assoc., Inc.

Wantage Township 4-H Canmp Sec. Spray Irrigation - - 0.003 .003 Yes
Wantage Township High Point Reg. H.S. Sec. Wallkill River 0.008 0.007 0.007 .007 Yes

Wantage Township Wantage Develop. Corp. Ter. Wallkill River new Cons. 0.025 0.030 .030 Yes



GV IA

MUNICIPALITY
Hamburg Borough
Hamburg Borough

Hamburg Borcugh

Hamburg Borough

Ogdensburg Borough

Sussex Porough

PLANT
NAME

Ames Rubber Corp.
Plastoid Corp.

Accurate Forming Corp.
(C.B.M. Realty Co.)

Accurate Forming Corp.
(C.B.M. Realty Cu.)

New Jersey Zinc Co.

Sussex Boro Municipal

DIGREE OF
TREATMENT

Table VI.A.1

DISCHARGER INVENTORY

Wallkill Basin (Cont'd)

RECEIVING
STREAM

Wallkill River
Wallkill River

Wallkill River
Wallkill River
Wallkill River

Clove Brook to
Wallkill

AVG.

DATILY FLOW
1973 1974 1975 1976
0.006 0.006 0.005 .005
0.003 0.003 .0.003 .003
0.005 0.005 0.005 .005
0.025 0.025 0.015 .025
0.004 0.004 0.004
0.17 0.17 0.250 .18

OOMPLIANCE WITH 1977
REQUIREMENTS OF SEC-
ONDARY /BEST PRACTICABLE
TREATMENT LIMITATIONS

Yes

Yes

Yes

Yes



FLAT BROOK AND PAULINS KILL

BASIN DESCRIPTION

The Flat Brook is formed by the confluence of Little Flat Brook
and Big Flat Brook in northwest Sussex County. As such, it flows
in a southwesterly direction for approximately 8 miles to its
confluence with the Delaware River. The watershed covers 33
square miles and is primarily undeveloped mountainous forest; the
prime ucse being recreational. The Flat Brook receives no major
point discharges. Nearly all of the stream is classified as
either FA#-2 trout production or trout maintenance waters. As

one of the premiere trout streams in New Jersey, it is a valuable
recreational resource.

The Paulins Kill originates in a swampy area outside of Newton

in central Sussex County. The watercourse meanders north and

then flows southwest for 38 miles through Sussex and Warren counties
to its confluence with the Delaware River south of Columbia. The
watershed encompasses 175 square miles of predominantly agricultural
drainage with the town of Newton being the largest population

center in the watershed. Its municipal sewage treatment plant
(approximately 1.0 MGD) is the largest of the 9 point source
discharges in the watershed.

Paulinskill Lake is the major impoundment on the Paulins Kill.

The lake is approximately 3 miles long with a surface area of

0.4 square miles. The Paulins Kill and Paulinskill Lake are

- both popular recreational waters, with two major segments of the
Paulins Kill designated as trout maintenance waters. Several

major highways offer easy access to the basin and future residential
development could be expected if the present agricultural lands

are not preserved. |

WATER QUALITY ASSESSMENT

The Flat Brook is cogsidered to be one of New Jersey's highest
quality waters. However, excessively high fecal coliform bacteria
data from the Storet data bank indicates that there could be
considerable contamination in the waterway. Other limited
Division data with values ranging from less than 20 to 230 MPN/
100 ml would indicate generally uncontaminated waters. The fact
that all other parameters are also at natural levels would tend
to confirm the absence of any major contamination. Dissolved
oxygen levels are excellent, with summer values approaching 92%
saturation, although five day biochemical oxygen demand data is
insufficient to assess water quality using that parameter. The
pPH is alkaline with values as high as 8.6 belng recorded due to
the natural geology of the area.

Phosphorus and nitrate levels are both low and reflect the

uncontaminated nature of the watershed, with phosphorus wvalues
being well below the criterion level. The non-filtrable residue
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(suspended solids) and dissolved residue (total dissolved solids)
values are similarly at low natural levels, well below the criteria
for those parameters. 1In addition, biological sampling has
confirmed that the Flat Brook is in excellent biological condition.

The overall water quality in the Paulins Kill is considered to be
good, although data is lacking for several parameters. The fecal
coliform bacteria values, however, do exceed the criterion level

at the one station for which there is data. The dissolved oxygen
levels appear to be satisfactory with summer saturation values

of over 84% being recorded. However the lack of biological oxygen
demand and phosphorus and nitrate data makes it impossible to
assess the potential oxygen demands on the lower reach of the
stream. Limited non-storet nutrient data is, however, available
for Paulinskill Lake. Phosphorus concentrations greater than

0.1 mg/1l have been recorded in both the inlet and outlet. Although
nitrate values in the range of .5-1.5 mg/l have been measured,

the super abundance of available phosphorus has caused the lake

to be nitrogen limited. As would be expected, the potential for
primary productivity is high and the lake is classified as eutrophic.
Turbidity, non-filtrable residue and dissolved residue values
reflect natural levels and are below the criteria for those
parameters.

PROBLEM ASSESSMENT

As one of the more pristene waterways in the state the Flat Brook
has no major water quality problems. The major area of the water-
. shed is forested and, unlike much of Sussex County, there is no
major agricultural land use, residential development, or major
point source discharge to affect water quality.

In contrast, the Paulins Kill watershed has major agricultural
uses and has the potential for increased residential development.
At the present there are 9 point source discharges the majority
of which, including the Newton STP, discharge into the upper
reach of the stream. The Newton STP has a major impact on the
water quality of the upper Paulins Kill and Paulinskill Lake.
This one discharge accounts for 45% of the total phosphorus

load while non-point sources contributed 52% of the phosphorous
load reaching Paulinskill Lake.

Non-point sources would be expected to contribute almost the
total nutrient loading to the river downstream of Paulinskill
Lake.

GOAL ASSESSMENT AND RECOMMENDATIONS

The Flat Brook, classified as a trout production and maintenance
stream, currently meets the goal as being suitable for fishing.
Excessive fecal coliform counts intimate that the water may not
be satisfactory for contact uses and a thorough sampling program
should be conducted to resolve the bacterial quality of the water
and identify the cause of any contamination.
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The Paulins Kill also currently satisfies the goal of a fishable
water and has two segments classified as suitable for trout
maintenance. However the fecal coliform values indicate that

the stream does not yet meet the swimmable goals. Non-point
pollution sources account for a large proportion of the conta-
mination at the downstream stations where samples have been
collected. Improved agricultural and drainage practices could
possibly alleviate some portion of this contamination. However,
in the upstream segment of Paulinskill Lake, point sources account
for approximately 50% of the phosphorus loading reaching the

lake. Therefore phosphorus removal especially at the Newton

STP is recommended and, if implemented, should result in a persistant
state of phosphorus limitation and slow the rate of eutrophication
of Paulinskill Lake.

The fact that the major point source discharge is in the head-
waters area, a sampling station should be instituted upstream
of Paulinskill Lake to monitor nutrient flows and the concen-
tration of other parameters into this rapidly eutrophicating
lake. Nutrient and biological oxygen demand sampling should
also be instituted at all other stations on both the Paulins
Kill and the Flat Brook.
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Station No.

STATION LIST

Location

Big Flatbrook

Flatbrook Creek
Flatbrook Creek
Paulins Kill at

Paulins Kill at

VI.B.4

at Wallpack Center
near Flatbrookville
Blairstown

Columbia
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Figure VI.B.4
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MAP
CODE MUNICIPALITY
A Newton

Andover Township
Blairstown
Blairstown
astillwater
Township

Hampton Township

Hampton Township

Hampton Township

Frankford Township

Lafayette

Montague

Table VI.B.1

DISCHARGER INVENTORY

Flatbrook River and Paulins Kill Segment

PLANT
NAME

Newton Municipal

Andover Nursing Home

Blair Academy

N. Warren Reg. H.S.

Northern Conference
of Methodist Church

Big N Plaza

Regional High School

Sussex Co. Civil
Defense Unit

Sussex Co. Service
Area

Schearing Corp.

Annandale Work Camp

DBEGREE OF RECEIVING
TREATMENT STREAM
Sec. Paulins Kill
Ter. Trib. to Paulins
Kill
Pri. Blairs Creek to
Paulins Kill
Sec. Paulins Kill
Sec. Trib. to Swartswood
Lake
Sec. Trib. to Paulins
Kill
Paulins Kill
Sec. Paulins Kill
Sec. Paulins Kill
Ter. Paulins Kill
Sec. Flat Brook

COMPLIANCE WITH 1977

AVG. (MDG) REQUIREMENTS OF SHEC-
DAILY FLOW ONDARY/BEST PRACTICABLE

1973 1974 1975 1976 TREATMENT LIMITATIONS

1.0 1.00 1.400 .90 No

0.011 0.018 . .023 .026 Yes

0.03 0.02 .013 .015 No

0.003 0.04 .0035  .0035 Yes

.003 .001 - - -

0.007 0.0075  0.007 .008 No

- - 0.007 .006 Yes

0.0004  0.0005  0.001 .0006 Yes

0.015 0.015 0.015  0.014 Yes

0.014 0.015 0.016 .016 Yes

0.008 0.007 0.002 L0015 No



PEQUEST & MUSCONETCONG RIVERS

BASIN DESCRIPTION

The Pequest & Musconetcong Rivers are major watersheds for Sussex,
Warren and Hunterdon Counties. The counties are largely rural
and support much recreational and agricultural activity; however,
they are prime areas for future development.

The Pequest River is 32 miles long and has a watershed of 158 sqguare
miles. Orginating at Stickle Pond in Andover Township, the

Pequest River is classified as FW-2 trout maintenance waters from

its source to Tranquility Bridge and again from the Townsbury Bridge
to the confluence with the Delaware River. The stream reach between
the Tranquility and Townsbury Bridges is classified as FW-2 non-trout
waters and receives point source discharges before flowing through
Bear Swamp. The Primary area of development is along lower reaches
with Belvidere being the most developed area within the watershed.

The Musconetcong River originates at Lake Hopatcong and flows

43 miles to its confluence with the Delaware River at Riegelsville.
The River, which forms the boundary between the counties of Warren,
Hunterdon, and Morris, is classified as FW-2 trout maintenance
water for its entire length. Water supply, recreation, and scenic
value make the Musconetcong one of the more important tributaries
to the Delaware River.

The upper watershed is rugged mountainous terrain with shallow,
fast flowing surface waters. As the Delaware River is approached,
the land smoothes out somewhat, the water depth increases

slightly and the velocity decreases. The major population centers
in the watershed are Stanhope-Netcong and Hackettstown. Extensive
industrial and residential growth is projected in the headwater
areas, including Lakes Hopatcong and Musconetcong, the two major
lakes within the watershed. These lakes presently are heavily
developed residentially and offer a significant and highly utilized
recreational areas. There are industrial and domestic point source
discharges into the Musconetcong River watershed. The two major
municipal dischargers are the Musconetcong Sewage Authority, which
discharges into Wills Brook, and the Hackettstown MUA discharging
directly into the Musconetcong River.

The primary industrial discharger is the Reigal Paper Company, which
has three plants discharging into the Musconetcong River.

WATER QUALITY ASSESSMENT

The surface waters within the Pequest and Musconetcong watersheds
are of overall good quality and in conformance with the New Jersey
Surface Water Quality Standards and the Fishable goals of the Act.
Bacteriological sampling at the Pequest River at Pequest and the
Musconetcong River at Bloomsbury yielded exceptionally high fecal
coliform bacterial levels. Other, limited sampling programs have
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found elevated fecal coliform levels at nearly all stations on
the Pequest and Musconetcong Rivers; however, the levels, even
though exceeding standards, were much lower than those in the
storet file. Dissolved oxygen levels are generally high and in
compliance with the standards for trout waters. Low percent
saturation is observed at several stations on Lake Hopatcong.
The only five day biochemical oxygen demand data available from
storet is for the Musconetcong River at Bloomsbury. This data
indicates a low BOD_, well within the criterion. Other limited

BOD,. sampling indicate that the BODg are at natural favorable levels
throughout the Pequest and Musconetcong watersheds. No storet data
is available for pH within the Pequest watershed; however, the
Pequest watershed appears to have natural, alkaline pH of about 8
due to the geology of the area. The pH within the Musconetcong
watershed is also naturally alkaline ranging from approximately

7.8 to slightly over 8.5, the upper range of the criteria. Limited
nutrient sampling indicates phosphorus levels to be well within

the criterion with nitrate nitrogen present at natural concentrations.
Phosphorus levels within the Musconetcong watershed are within or
marginally exceed the criterion. Excessive concentrations may

be locally encountered downstream of the point source discharges.
Phosphorus standards however have been exceeded in Waterloo and
Saxton Lakes. Nitrate nitrogen levels are low at all stations
except at the Musconetcong River near Bloomsbury, and slightly
elevated levels presisting downstream to the confluence with the
Delaware River. Turbidity, dissolved residue (total dissolved
solids), and non-filterable residue (suspended solids) conformed
with the criteria at all stations within the segment, with the
exception of non-filtrable residue at the Pequest River at Pequest.

PROBLEM ASSESSMENT

Water pollution problems in this segment are derived primarily

from non-point sources due to the heavy agricultural activity
throughout the watersheds. The excessive fecal coliform levels

are attributed mainly to agricultural runoff, with some contribution
from malfunctioning septic systems, such as in Oxford Township.
Surface waters within the Pequest watershed traverse organic soils,
swamps, farmland and forests, plus receive point source discharges;
all of which contribute organic loading. Rooted aquatic plants

are present along several reaches of the Pequest River. Industrial
discharges may periodically contribute to elevated oxygen demands;
however, these demands should be fulfilled without jeopardizing

the aquatic biota due to stream flow characteristics and excellent
assimilative capacity of both rivers. Excessive nutrient concen-
trations, particularly of phosphorus, in point source discharges
above Waterloo and Saxton Lakes are responsible for the widespread
undesirable aquatic weed growth in the lakes.

The Riegal paper plant industrial discharges, approximately 3.3
miles from the mouth of the Musconetcong River, at times cause
water discoloration and a heavy deposition of fiberous paper par-
ticles on the stream substrate; thus greatly altering and reducing
the natural aquatic biota in this reach.
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Lakes Musconetcong and Hopatcong are heavily impacted by septic
systems and storm water runoff. This has caused excessive
bacteria levels, siltation, and undesirable aquatic plant growth.

GOAL ASSESSMENT AND RECOMMENDATIONS

Major pollutional impact will continue to be from non-point sources.
Fecal coliform levels contributed by agricultural runoff may be
reduced through future land use planning and improved agricultural
practices. However, water gquality will not meet the swimmable

goals by 1983 throughout most of the segment, but does presently
conform with the trout water classification standards and the
fishable goals of the Act. Since future population growth is anti-
cipated in already sensitive areas, further consideration should

be given to developing a regional wastewater management plan.
Upgrading of existing sewage treatment plants should include
phosphorus removal for those plants discharging upstream of lakes.
This would curb undesirable aquatic plant activity and decrease

the rate of eutrophication. Effluent limitation for discharges

into waters classified for trout or potable water supplies should
include provisions to restrict the amount of total residual chlorine
in the wastewater. Instream water quality criterion will be
proposed for inclusion in the state standards for residual chlorine
in water designated as suitable for potable supply or trout production
or maintenance.

Due to the lack of data within the Péquest watershed, a monitoring
program for chemical, bacteriological, and biological parameters
should be instituted.

Sanitary surveys should be conducted in areas on septic systems
with corrective action mandated for malfunctioning systems. Use of
sediment traps or other forms of stormwater runoff diversion should
be investigated in the Hopatcong-Musconetcong Lakes areas. These
actions should improve water quality and result in compliance

with swimmable goals within the lakes.
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STATION LIST

Station No. Location

UL W N

mid Lake

Pequest River at Pequest

Pequest River at Belvidere

Beaver Brook near Belvidere

Lake Hopatcong, Henderson Cove

Lake Hopatcong, Waldon Brook

Lake Hopatcong, East Shore approximately

7 Lake Hopatcong, Big Cove
8 Lake Hopatcong, Mount Arlington
9 near Inlet

Lake Musconetcong,

10 Lake Musconetcong, at outlet

11 Lake Musconetcong, Netcong

12 Musconetcong River, downstream of
confluence with Lubbers Run

13 Musconetcong River at Lockwood

14 Musconetcong River at Stephens

15 Musconetcong River at Beatyestown

16 Musconetcong River at Hampton

17 Musconetcong River at Bloomsbury

18 Musconetcong River at Riegelsville
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Figure VI.C.1
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Figure VI.C.4
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Figure VI.C.10
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Map

CODE

MUNICIPALITY

Mt. Olive Township

Washington Township -

Washington Borough

Holland Township

Holland Township

Allamuchy Township
Independence Twp.

Oxford

Phillipshurg

Table VI.C.1

DISCHARGER INVENTORY

Pecquest and !Musconetcong Rivers Segment

PLANT NAME

Musconetcong S.A.
Hackettstown IUA

Washington Boro
Mun.

Riegel Paper Co.
Warren Glen

Riegel Paper Co.
Hugesville

Pequest Sewer Co.

Ashland Chemical
Corp.

Oxford Textile Co.

Phillipsburg
Municipal

DEGREE OF RECEIVING

TREATMENT STREAM

Sec. Musconetcong River

Ter. Musconetcong River

Ter, Musconetcong River

Ind. Musconetcong River

Ind. Musconetcong River

Ter, Pequest River

Ind. Trib. to Pequest
River

Sec. & In. Furnace Brook

Sec. Lopatcong

COMPLIANCE WITH 1977
REQUIREMENTS OF

AVG. (MGD) SECONDARY/BEST PRAC-
DAILY FLOW TICABLE TREATMENT

1973 1974 1975 1976 LIMITATIONS

0.45 0.50 0.680 .70 Yes

0.43 - 0.75 1.000 .90 Yes

0.67. 0.70 0.800 .75 Yes

2.10 2.20 2.50 2.0 Yes

0.350 0.350 0.350 .35 Yes

0.1 0.1 0.140 .160 ~ Yes

0.14 0.14 0.140 .20 No

0.800 0.800 0.700 0.7 No

2.3 2.3 2.300 2.3 o



Table VI.C.1

DISCHARGER INVENTORY
Delaware River Tributaries Zone 1
Pequest and Musconetoong Rivers Segment (Cont'd)

COMPLIANCE WITH 1977

9°J°IA

CODE

DEGREE OF RECEIVING AVG. (M.':;D) SECONDARY/BEST PRAC-
MUNICIPALITY PLANT NAME TREATMENT STREAM . DATLY FLOW TICABLE TREATMENT
1973 1974 1975 1976 LIMITATIONS
Andover Township St. Paul's Abbey Ter. Trib. Pequest 0.003 0.002 .003 .002 Yes
River
Belvidere Warren Co. Court Sec. Pequest River 0.0015 0.0015 .0015 .0015 Yes
House
Andover Township Board of Education Ter. Trib. to 0.002 0.003 .003 .003 Yes
. Musconetcong River
Bloomsbury Township 76 Auto & Truck Ter. Musconetcong River  .010 .015 .017 .015 Yes
Stop
Byram Township Byran Twp. Board Sec. Trib. to 0.004 0.004 .004 .003 Yes
of rd. Intermediate Musconetcong River
School
Jefferson Township Arthur Stanlick Sec. Trib. to Lake 0.014 0.014 0.005 .005 _ Yes
School Hopatcong
Jefferson Township Consolidated School Sec. Trib. to Lake 0.002 0.002 0.002 .005 Yes
Hopatcong
Mansfield Township Diamond Hill Ter. Trib. to 0.065 0.065 0.090 .100 Yes
Estates Musconetcong River
Mt. Arlington Ouar Lady of the Ter. Lake Hopatcong 0.001 0.001 0.001 .001 Yes
Lake School
Mt. Arlington Mt. Arlington Ter. Trib. to Lake 0.02 0.02 0.023 .020 Yes
Knolls Hopatoong
Oxford Oxwall Products Sec. & In. Furnace Brook 0.002 0.011 0.011 .007 No

REQUIREMENTS OF




POHATCONG AND LOPATCONG CREEKS

BASIN DESCRIPTION

The Pohatcong and Lopatcong Creeks are located entirely
within Warren County and flow in a southwesterly direction
to the Delaware River.

The Pohatcong Creek has a length of 28 miles with a watershed
encompassing 56 square miles, while the Lopatcong Creek is 10
miles long with a drainage area of 14.2 square miles. The
major urban centers in the segment are Phillipsburg and
Alpha, near the mouth of the Lopatcong Creek and Washington
Borough on the Pohatcong Creek.

Originating in the Pohatcong mountain range, the Pohatcong

Creek flows through the heavily farmed Pohatcong Valley. The
largest wastewater discharge in the watershed is the Washington
Borough Sewage Treatment Plant on the Shabbaconk Creek. Several
lesser discharges are also located within the watershed. The
Lopatcong Creek watershed consists primarily of rural, agricultural
land, with the exception of the urban development from U.S.
Route 22 to the Delaware River. The Phillipsburg Sewage Treat-
ment Plant discharges into the Lopatcong Creek near its
confluence with the Delaware River. The entire length of the
Pohatcong Creek and the Lopatcong Creek, from its source down-
stream to Route 22, are designated as FW-2 trout production or
maintenance waters.

WATER QUALITY ASSESSMENT

Water quality data is not available from STORET for the

surface waters within this segment. However, an indication

of the water quality of the Pohatcong and Lopatcong Creeks is
available from the Delaware River Basin Water Quality Study
cooperatively conducted during the Summer of 1974 by the
Pennsylvania Department of Environment Resources, the New Jersey
Department of Environmental Protection and the U.S. Environmental
Protection Agency.

Overall, the water quality in both the Pohatcong and Lopatcong
Creeks is high and meets the fishable goals set forth in the
Act (P.L. 92-500); but precludes the swimmable goals due to
excessive fecal coliform levels. Apparent contravention of
the fecal coliform standard occurred at all stations on both
waterways with the exception of the two most upstream

stations on the Pohatcong Creek. Moderate to high fecal con-
tamination from human sources was indicated at the Pohatcong
Creek downstream stations. Extremely high bacterial levels
were observed near the mouth of the Lopatcong Creek downstream
of the Phillipsburg Sewage Treatment Plant discharge. Dissolved
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oxygen concentrations were high and favorable at all stations
within the segment. Five day biochemical oxygen demand met the
criterion at all stations, however, elevated levels as compared
to background levels were recorded locally downstream of the
Phillipsburg and Washington Borough sewage treatment plants.

The criterion for pH was met at all stations. Phosphorus levels
exceeded the criterion only at the stations immediately down-
stream of the above mentioned sewage treatment plant discharges.
Elevated nitrate-nitrogen ccncentrations were also present down-
stream of the Phillipsburg STP and the Washington Borough STP.
The levels remained elevated on the Pohatcong Creek to its
confluence with the Delaware River. The criteria for turbidity,
dissolved residue (total dissolved solids) and non-filterable
residue (suspended solids) was met at all stations with the ex-
ception of the Lopatcong Creek downstream of the Phillipsburg
STP discharge where the criteria for all three parameters were
excessively exceeded.

PROBLEM ASSESSMENT

Based on the cooperative study, the segment exhibited generally
good water quality with some organic enrichment of Pohatcong
Creek occurring primarily from agricultural activities. The
elevated fecal coliform levels are attributed to non-point
source agricultural runoff.

Slight degradation caused by the Washington Borough STP discharge
is evident on the Pohatcong Creek. The Phillipsburg STP discharge
severely impacts the downstream - most reaches of the Lopatcong
Creek. Water quality is significantly degraded, with the aguatic
biota deleteriously altered as compared to upstream stations.

GOAL ASSESSMENT & RECOMMENDATIONS

The surface waters in this segment conform with fishable goals,
however swimmable goals will not be met until feasible control
technologies are developed for agricultural runoff. Conscientious
land use planning and management for future development and
improved agricultural practices can maintain or improve the
existing water quality. Due to the paucity of data available

for this segment, a continuing intensive chemical and biological
monitoring program should be initiated. Upgrading of the
Washington Borough STP to include dechlorination and possibly

some degree of phosphorus removal would be desirable.

The Phillipsburg STP should be upgraded and the possibility

of relocating the discharge into the Delaware River should be
explored in order to alleviate the undesirable water quality
situation and restore natural aquatic community structure in the
lower reaches of the Lopatcong Creek.
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DELAWARE TRIBUTARIES - HUNTERDCN COUNTY

BASIN DESCRIPTION

The tributaries to the Delaware River all originate in western
Hunterdon County and flow in a southwesterly direction through

a predominately rural and agricultural region that is an attractive
area for future residential development. These are small watersheds
with maximum stream reaches less than fifteen miles. The
Wickecheoke Creek, although considered a tributary of the

Delaware River, actually discharges into the D&R Canal.

WATER QUALITY ASSESSMENT

Although the general water quality is good, fecal coliform
bacteria values indicate possible major problems in three of
the watersheds: the Wickecheoke, Swan and Moore Creeks.
Average summer dissolved oxygen levels are generally good,
although the values recorded for the Wickecheoke and Alexauken
Creeks indicate dissolved oxygen levels below the criterion.
Five day biochemical oxygen demand levels are also generally
satisfactory with the exception of Wickecheoke Creek which
contained an excessive biochemical .oxygen demand. All streams
have highly alkaline pH valves with the Locatong and Wickecheoke
having values well above the criterion level. Turbidity,
dissolved residue (total dissolved solids) and non-filtrable
residue (suspended solids) values are generally all below
criteria levels with only Nishisakawick Creek having dissolved
residue and non-filtrable residue values above the criteria.

PROBLEM ASSESSMENT

All these streams flow through a rural region and receive
non-point source pollutants primarily from agricultural runoff
and septic systems. With continued agricultural land use and
only minor residential developments, the major pollution impact
will continue to be from agricultural land uses.

The Wickecheoke Creek appears to be the most affected having

fecal coliform and biochemical oxygen demand values above the
criteria and dissolved oxygen values below the criterion.

VI.E.1



GOAL ASSESSMENT AND RECOMMENDATIONS

General water quality currently meets the goal of fishable
waters with several streams classified as trout maintenance
waters. However, fecal coliform values preclude contact uses
in all but Hakihokake Creek and Alexauken Creek.

Continued water quality monitoring, with the inclusion of
phosphorus and nitrogen is recommended especially since

several parameters, most notably biochemical oxygen are
approaching the criteria in several streams. Nutrient sampling
would aid in delineating those areas most impacting water
quality. Given the non-point agricultural source of the
pollutants it is unlikely that the problem can be entirely
corrected in the near future. Although improved agricultural
practices may help to alleviate the condition.

VI.E.Z2
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STATION LIST

Hakihokake Creek at Milford
Harihokake Creek near Frenchtown
Nishisakawick Creek at Frenchtown
Lockatong Creek near Raven Rock
Wickecheoke Creek at Locktown
Wickecheoke Creek at Stockton
Alexauken Creek near Lambertville
Swan Creek at Lambertville

Moores Creek near Lambertville
Moores Creek near Titusville
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Figure VI.E.1
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Figure VI.E.3
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Figure VI.E.6
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ASSUNPINK CREEK

BASIN DESCRIPTION

The Assunpink Creek originates in Millstone Township, Monmouth
County and flows 25 miles in a westerly direction, traversing
Mercer County, to its confluence with the Delaware River at
Trenton. Several flood control-recreation impoundments have
been constructed along the main stem and tributaries. Whitehead
Pond is the last impoundment before the creek enters the Delaware
River. The watershed has a drainage area of 91 square miles
consisting primarily of agricultural, recreational, and un-
developed land uses. Urbanization is heaviest along the lower
reach as the Assunpink Creek flows through the City of Trenton
and surrounding townships. The watershed has high potential

for future development. There are five discharges into the
Assunpink or its tributaries. Ewing-Lawrence Sewerage BAuthority
is the largest with an average daily flow of approximately 7
million gallons per day below Whitehead Pond; whereas the other
discharges are less than 0.25 MGD.

WATER QUALITY ASSESSMENT

Fecal coliform levels are excessive and contravene the standard
throughout the segment. Exceptionally high levels appear at the
urban stations. Dissolved oxygen levels are marginally below the
criterion at the Assunpink Creek stations while in compliance at
the tributary stations. The five day biochemical oxygen demand
exceeds the criterion at all but one upstream station on the
Assunpink Creek and, as with dissolved oxygen, is within the
criterion at - the tributary stations. No pH data is available
from STORET for this segment. Nutrient levels are excessive
throughout the segment. Phosphorus concentrations range from
nearly twice the criterion at the upstream and tributary sta-
tions to exceptionally high levels, up to 50 times greater

than the criterion, at the urban stations. Nitrate-nitrogen
levels are generally elevated throughout the watershed. Turbi-
dity, although somewhat elevated at the urban stations, and
dissolved residue (total dissolved solids) conform with the
criteria for these parameters. The upstream and tributary
stations exhibit very low non-filtrable residue (suspended solids)
levels, with increasing levels occuring at the urban stations;
althouch only one station exceeded the criterion based on data
collected from 1972 through 1976.

PROBLEM ASSESSMENT

The Assuppink Creek receives heavy non-point sources of pollution
from agricultural rupoff along its upper reaches and urban runoff
along the lower portion of the watershed. These non-point sources

cause the excessive fecal coliform and nutrient levels throughout
the segment.
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Considerable organic and nutrient loads are also imposed on the
Assunpink Creek by the Ewing-Lawrence Sewerage Authority discharge;
thus increasing the biochemical oxygen demand and depleting
dissolved oxygen. Further dissolved oxygen depletion may be
attributable to the Delaval Turbine Co. cooling water discharge.
Delaval utilizes approximately 19 million gallons per day, nearly
the entire Assunpink Creek stream low flow, for non-contact cool-
ing water which is then discharged back into the Assunpink Creek.
The cooling water causes a significant increase in the water temp-
erature in the Assunpink Creek, thus decreasing the saturation
level for dissolved oxygen.

Whitehead Pond experiences undesirable algal and emergent agquatic
weed growths due to siltation and excessive nutrient levels.
Dissolved oxygen levels sometimes reach critical levels in this
impoundment. One fish kill occurred in Whitehead Pond due to a
toxic chemical spill washed in through storm drains and low
dissolved oxygen concentrations.

GOAL ASSESSMENT AND RECOMMENDATIONS

The Assunpink Creek segment does not meet the swimmable and fish-
able goals of the Act (P.L. 92-500) due to excessive fecal coliform
and nutrient levels and generally depressed dissolved oxygen levels.

The upstream impact from non-point sources may be reduced through
improved agricultural and drainage practices; however this is not
anticipated in the near future.

Loading attributed to the Ewing-Lawrence Sewerage Authority dis-
charge will be decreased significantly in the next few years due to
the upgrading of this plant to achieve advanced treatment levels.
All five discharges in the segment, are in compliance with the

1977 requirements of secondary/best practicable treatment limita-
tions. The watershed has a high growth potential. Sewerage for

projected future growth has been committed to other service areas
outside the watershed.

Methods to reduce the rate of the eutrophication in Whitehead Pond
should be explored. This could involve the construction of sedi-

mentation traps along the inlet tributaries, stormwater diversion,
dredging, nutrient inactivation, in-lake aeration, and undesirable
agquatic plant control.

The monitoring program on this segment should be mcdified to an
intensive chemical, biological, and thermal monitoring program
with empnasis placed on the urban areas.
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Station No.

1.

Location

Assunpink
Assunpink
Assunpink
Assunpink
Assunpink
Assunpink

Shabakunk

STATION

LIST

Creek
Creek
Creek
Creek
Creek
Creek

Creek

at

at

at

at

at

at

at

Carsons Mills

Bakersville

Whitehead Pond, Trenton
Chambers Street, Trenton
Peace Street, Trenton

John Fitchway Bridge, Trenton

Lawrence Township

Shipetauken Creek at Bakersville
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Figure VI.F.5
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Figure VI.F.6
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Figure VI.F.8
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Table VI.F.1

DISCHARGER INVENTORY

Assunpink Creek Segment

COMPLIANCE WITH 1977
REQUIREMENTS OF

AVG. (MGD) SHCONDARY/BEST PRAC-
DEGREE OF RECEIVING DAILY FLOW TICABLE TREATMENT
MUNICIPALITY PLANT NAME TREATMENT STREAM 1973 1974 1975 1976 LIMITATIONS
Lawrence Township Ewing-Lawrence Sec. Assunpink Creek 6.9 8.5 9.0 6.7 Yes
S.A.
West Windsor American Sec. Assunpink Creek 0.047 0.040 0.045 .075 Yes
Cyanamid
Roosevelt Roosevelt Sec. Assunpink Creek 0.20 0.120 0.300 .25 Yes
Municipal
West Windsor West Windsor Sec. Trib. to 0.029 0.020 0.030 .03 No
Municipal Jefferson Assunpink Creek
Park
Washington Twp. Vernon Fahricating Ter. Trib. to 0.014 0.014 0.025 .025 Yes

Co. Sharon Arms Assunpink Creek



CROSSWICKS CREEK AND ASSISCUNK CREEK

BASIN DESCRIPTION

Crosswicks Creek originates in northwest Monmouth at the Oakford
Lake outfall and meanders northwest through Monmouth and Mercer
Counties before forming the Mercer-Burlington County line and
flowing northwesterly to the Delaware River. The watershed
encompasses an area of 146 square miles. The more rapidly
flowing upstream segment gives way to a slow moving meandering
tidal stream carrying a large sediment load. The agricultural
and rural area about the town of Crosswicks is experiencing
commercial and residential development and the tidal segment

is traversed by major highways and supports considerable
manufacturing industry as well as residential development.

In addition, 10 point source discharges are located on the
stream or tributary, the major being the 11.0 MGD Hamilton
Township main Sewage Treatment Plant.

Doctors Creek is a major tributary to Crosswicks Creek originating
as a minor stream at Imlaystown Lake. It flows westerly for
approximately 4 miles to Allentown Lake and then flows approxi-
mately 4 more miles to its confluence with Crosswicks Creek, the
last half mile being tidal. The watershed encompasses 26 square
miles and land use is predominatly agricultural with a small
population center at Allentown. The Allentown STP (0.1 MGD) and
0.5 MGD Hamilton Township Yardville-Groveville Municipal Sewage
Treatment Plant discharge into this tributary.

The Assiscunk Creek originates in northeast Burlington County and
flows in a westerly direction for approximately 6 miles to its
confluence with the Delaware River. While the headwaters

are undeveloped the downstream area is experiencing rapid
commercial growth. The Assiscunk has 2 point source discharges,
the most significant being the 0.25 MGD Burlington Township
LaGorce Square Municipal Treatment Plant.

WATER QUALITY ASSESSMENT

Fecal coliform bacteria values exceeded the criterion in all
streams with the exception of Doctors Creek and the upstream
(Cookstown) station on Crosswicks Creek. Dissolved oxygen con-
centrations on some streams are significantly below the criterion.
These segments include the upstream segment of Crosswicks Creek
from Cookstown downstream to Extonville and Blacks Creek at
Bordentown. In addition, data collected between 1966-1971 in-
dicates that a portion of lower Doctor's Creek may also be )
oxygen deficient. Several of the segments are also experiencing
high biochemical oxygen demands most notably the upstream segment

of Crosswicks Creek, the Assiscunk Creek at Columbus and Doctor's
Creek.

The pH in all segments is below the criterion with the Assiscunk
Creek values being naturally slightly acidic.

Phosphorus concentrations exceeded the criterion in all stream
segments (1967-1971) for which there is data (Crosswicks Creek, Doctor's

VI.G.1



Creek, and Assiscunk Creek). Nitrate concentrations are
also elevated on segments of all the streams in this zone.
Dissolved residue, non-filtrable residue and turbidity show
similar distribution throughout the zone. All stations show
compliance with non-filtrable residue and turbidity except
at the Crosswicks Creek station at Crosswicks.

Dissolved residue data are also elevated at this station but
remain below the criterion level. Dissolved residue values
from all other streams are also well below the criterion.

PROBLEM ASSESSMENT

The upstream portion of Crosswicks Creek is severely impacted

by an excessive BOD load with a subsequent reduction in dissolved
oxyden saturation. Elevated nitrate and phosphorus concentrations
are also evident and the combined effect of these pollutants
could have a serious detrimental effect on Oakford Lake. The
discharges from the Wrightstown MUA, Fort Dix and McGuire Air
Force Base treatment plants and drainage from McGuire Air

Force Base and associated residential areas all contribute

to the pollutant loading. Although the flow characteristics

of Crosswicks Creek are not conducive to extensive reaeration
downstream, dissolved oxygen concentrations are agceptable.

Data however is lacking for the tidal estuarine segment,

an area with extensive industrial and residential develop-

ment. This is also the area of the 11 MGD Hamilton Main
Municipal Plant, and the 0.47 MGD Bordentown Township Mile
Hollow facility which are not in compliance with the 1977

best practicable treatment requirements.

Excessive turbidity, non-filtrable residue and nitrate at
Crosswicks are caused by the extensive agriculture runoff in
this portion of the basin.

Although Doctor's Creek drains a predominantly rural area,
the Allentown Municipal and Hamilton Township Yardville-
Groveville Municipal discharges have significant impacts on
water quality as measured by elevated biological oxygen
demand and nitrate.

The upstream segment is affected by agricultural drainage
and Allentown Lake is experiencing severe weed growth.

Similarly, the watersheds draining into Black Creek, Crafts Creek
and the Assiscunk Creek are predominantly rural and agricultural.
Although no data is available, the 0.625 MGD Bordentown City treat-
ment plant and the 0.10 MGD Bordentown Township Laurel Run plant
could be expected to severely affect Blacks Creek, especially
dissolved oxygen concentrations. The Assiscunk Creek is similarly
affected, receiving discharges from both Burlington Township

VI.G.2



LaGorce Square wastewater treatment plant and agricultural
drainage which contributes the largest proportion of pollutant
load, especially as measured by the upstream biological oxygen
demand values.

GOAL ASSESSMENT AND RECOMMENDATIONS

All waters in this zone are currently suitable as fishable
waters. However dissolved oxygen data from the upstream

segment of Crosswicks Creek intimates that it may be but
marginally acceptable. Excessive fecal coliform concentrations
preclude contact recreation in all waters with the exception

of Doctor's Creek.

At this time there is little possibility of alleviating the
variable impacts of agricultural drainage on these waterways.
However, Crosswicks, Blacks and Doctor's Creeks have significant
major domestic waste discharge, most of which currently do not
meet the 1977 secondary/best practical treatment requirements.
Compliance with these requirements would result in a reduction
of the biological oxygen demand and have a subsequent beneficial
effect on dissolved oxygen concentrations. Sampling stations
should be established below these major wastewater discharges to
gain a clearer perspective of their impact on the estuarine
areas.
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Station No.

10.
11.

12.

STATION LIST
Location
Crosswicks Creek near Cookstown
Crosswicks Creek near Extonville
Crosswicks Creek near Groveville
Crosswicks Creek near Yardville
Doctors Creek at Allentown
Doctors Creek near Groveville
Doctors Creek at Rt. 130, Yardville
Assiscuhk Creek At Columbus
Assiscunk Creek at Florence Township
Assiscunk Creek near Burlington
Blacks Creek at Bordentown

Crafts Creek at Hedding
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Figure VI. G.7
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Table VI.G.1

DISCHARGER INVENTORY

Crosswicks, Doctors, and Assiscunk Creek Segments

G°9°IA

COMPLIANCE WITH 1977
REQUIREMENTS OF

AVG. {(MGD) SECONDARY/BEST PRAC-

MAP DEGREE OF RECEIVING DATLY FLOW TICABLE TREATMENT

CODE MUNICIPALITY PLANT NAME TREATMENT STREAM 1973 1974 1975 1976 LIMITATIONS

A Allentown Allentown Sec. Trib. to 0.15 0.16 0.195 .17 No
Municipal Crosswicks Cr.

B Hamilton Township Yardville Sec. Doctors Creek 0.534 0.630 0.430 .37 No
Groveville Mun.

C Hamilton Township Main Municipal Sec. Crosswicks Creek 11.0 11.0 9.500 8.3 No
Plant

D Chesterfield Twp. Youth Correctional Sec. Crosswicks Creek 0.37 0.275 0.270 .26 Yes
Inst.

E Bordentown Twp. Yates Industries Ind. Trib. to Delaware 0.250 0.250 0.350 .4 No

River :

F Bordentown Twp. Bordentown Twp. Sec. Crosswicks Creek 0.500 0.480 0.480 .4 No
Mun.

G Bordentown City Bordentown City Sec. Blacks Creek 18.516 19.134 17.511 .80 No

H Burlington Township LaGorce Square Sec. Assiscunk Creek 0.150 0.530 0.220 .20 No
(Mun. )

b Burlington City Birlington City Sec. Delavare River 2.0 1.50 1.660 1.3 No

) Mun.
Hamilton Township N.J. Turmpike Sec. Trib. to .05 .05 0.045 .05 Yes

6S & 6N ’ Crosswicks Creek
California Villa  Sec. Trib. to 0.025 0.020 0.020 .019 Yes

North Hanover Twp.

Crosswicks Creek
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Table VI.G.1

DISCHARGER INVENTORY
Delaware Tributaries Zone 2
Crosswicks, Doctors, and Assiscunk Creek Segments

(Continued)
COMPLIANCE WITH 1977
REQUIREMENTS OF
. AVG. (MGD) SECONDARY/BEST PRAC-
MAP DEGREE OF RECEIVING DAILY FLOW TICABLE TREATMENT
CODE MUNICIPALITY PLANT NAME TREATMENT STREAM 1973 1974 1975 1976 LIMITATIONS
North Hanover Twp. Spartan Village Sec. Trib. to 0.014 0.020 0.018 .02 No
Crosswicks Creek
North Hanover Twp. Hanover Mobile Home Sec. Trib. to 0.009 0.0085 0.008 .008 Yes
Crosswicks Creek
Plumsted Township New Egypt School Sec. Trib. to 0.002 0.002 0.002 .002 No
Crosswicks Creek
Washington Township Mercer Mobile Hame Sec. Trib. to 0.02 0.02 0.02 .014 Yes
Park Crosswicks Creek
Burlington Township Burlington Twp. Sec. Delaware River 0.41 0.60 0.650 .78 Yes
. Mun.
Springfield Twp. Springfield Twp. Sec. Trib. to Assiscunk 0.003 0.015 0.001 .001 Yes

School Creek



RANCOCAS CREEK

BASIN DESCRIPTION

The Rancocas Creek watershed, draining 346 square miles
entirely within Burlington County, consists primarily of two
major branches, the North and South Branches, which originate
from many small tributary creeks in the rural eastern and
central portions of the county. The North Branch has a
length of 25 miles and a drainage area of 167 square miles,
whereas the slightly smaller South Branch is 23 miles long
and drains an area of 144 square miles. The two branches
meet at Hainsport and West Hampton Townships just upstream
of the New Jersey Turnpike bridge. The mainstem, which
drains 35 square miles, flows 8 miles, to its .confluence
with the Delaware River at Hank Island. Tidal influence
extends the entire length of the mainstem to the dam at
Mount Holly on the North Branch, Vincentown on the ‘South
Branch, and Kirby Mills on the Southwest Branch.

The watershed is characterized by a flat topography with
sandy soils of the Cohansey and Kirkwood formations in the
eastern headwaters portion with finer grained soils in the
western watershed. The surface waters slowly meander through
the watershed in a northwesterly direction, passing through.
many lakes, particularly in the upstream areas. Land use is
primarily rural and agricultural along the South Branch
while the North Branch supports a corridor of scattered
moderate localized suburban development along the river and
the more dense populated centers at Mount H6lly and Pemberton.
Portions of Mount Holly and surrounding areas experience
occassional flooding. The outer North Branch watershed is
primarily undeveloped or agricultural, as is the upstream
reach and its tributaries. The mainstem Rancocas watershed -
consists of heavy suburban development in its northern
section with a combination of moderate to heavy development
and rural areas in the southern portion.

Twenty sewage treatment plants are scattered throughout the
watershed; most of which are small package plants providing
secondary treatment. The largest dischargers are the munici-
pal plants in Willingboro, Mount Holly, Riverside, Evesham
and Medford Townships and the Ionac Chemical Company in
Birmingham which discharges to unlined lagoons adjacent to
the river.

VI H.



WATER QUALITY ASSESSMENT

Water quality throughout the Rancocas watershed is generally
unacceptable based on chemical and bacteriological parameters.
Fecal coliform levels exceed the standard at all stations
sampled except two upstream stations, one on the North and -
one on the South Branch. These two stations, however, exhibit
levels on the borderline of unacceptability. Exceptionally
high fecal coliform values occur on the Southwest Branch of
the Rancocas downstream of the Evesham Township, Medford
Lakes Borough, and the Medford Township Municipal Sewage
Treatment Plants; and on the South Branch just downstream of
its confluence with the Southwest Branch. Dissolved oxygen
levels at all stations on the North Branch were in compliance
with the criterion; however, based on the total data base,
the percent saturation generally decreases in the downstream
direction to a level just within the criterion at Mount
Holly. The South Branch experiences dissolved oxygen

levels contravening the criterion at all stations, with
percent saturation decreasing as the waterway progresses
downstream. The dissolved oxygen at the mainstem's only
station, located at Willingboro approximately mid-way

between the confluence of the North and South Branches and
the confluence with the Delaware, contravenes the criterion
by a considerable margin. The five day biochemical oxygen
demand meets the criterion throughout the segment except at .
the South Branch at Hainesport, which only marginally exceeds
the criterion. There exists an expected correlation between
the decreases in the percent saturation levels of dissolved
oxygen and the increases in BODg on both the North and South
Branches. The pH values are consistent and nearly neutral

at all stations except at the most upstream stations on the
North and South Branches. These stations exhibit naturally
low acidic pHivalues common to the Pine€ barrens of central
Burlington and Ocean Counties. Phosphorus levels exceed the
criterion at all stations throughout the segment. As with
fecal coliform, the highest phosphorus levels, 25 to 32

times the criterion, occur on the Southwest Branch and the
South Branch downstream of the above mentioned sewage treat-
ment plant discharges. Nitrate-nitrogen concentrations are
generally acceptable. However, the South Branch just downstream
of its confluence with the Southwest Branch exhibits higher
nitrate-nitrogen levels. Turbidity levels at all stations,
although elevated beyond background at the Southwest Branch
station, pose no water quality problem and are in compliance
with the criterion for the maximum allowable occurrence.
Dissolved residue (total dissolved solids) levels are well
within the criterion throughout the watershed. Concen-
trations of non-filtrable residue (suspended solids) comply
with the criterion at all stations on the North Branch,

VIOH.Z



although increasing to somewhat elevated levels in the
downstream direction. The stations on the South Branch and
mainstem (1 station) exceed the criterion with the exception
of the Southwest Branch station which is just below the
criterion. A significant increase is observed on the South
Branch downstream of its confluence with the Southwest
Branch. ‘ :

PROBLEM ASSESSMENT

The Rancocas Creek surface waters receive significant
pollutional loading from both point and non-point sources.

Excessive bacteria and phosPhorus levels in the upstream
non-tidal reaches of the North Branch are attributed to
agricultural runoff and malfunctioning septic systems, two
sewage treatment plants and occassional discharges from the
Fort Dix Pumping Station. Urban runoff and the two Mount
Holly S.A. Sewage Treatment Plants provide additional
nutrient and BODg loading to the North Branch along its
lower reaches. The two plants, neither of which are in
compliance with the requirements of secondary/best prac-
ticable treatment limitations, have a combined flow of
.approximately 2.4 million gallons per day. The runoff and
point source loadings have not been determined and differen-
tiated due to the lack of downstream data on the North
Branch. The other domestic/municipal point soudrces on the
North Branch discharge a cumulative. total of approximately
1.15 MGD. The North Branch indirectly and directly receives
the industrial wastewater discharge from Ionac Chemical
Corporation located in Pemberton Township. The wastewater
effluent is discharged to unlined lagoons which readily
leach into the adjacent North Branch. Although the available
data do not indicate significant degradation to the North
Branch based on sampled parameters, the discharge consists
of organic and toxic wastes which may have a chronic effect
on the aquatie biota.
The South Branch experlences non-point source loading from
agricultural runoff and malfunctioning septic systems
(especially around Ewanville); however, the primary impact

on this watershed is caused by point source discharges. The
major dischargers within the Southwest Branch watershed are

the Evesham Township MUA, Medford Township, and Medford

Lakes Borough Sewage Treatment Plants, discharging approximately
2.5 MGD into upstream areas. Of these three dischargers,

the Medford Township Municipal STP and the Evesham Township

MUA are in compliance with the requirements of secondary/best.
practicable treatment limitations. The Medford Lakes Borough

-VI.H.3



STP discharges approximately 0.4 MGD immediately upstream of
the Birchwood-Oakwood Lakes system. Extensive surveys by

the New Jersey Department of Environmental Protection,
Division of Water Resources implicate the discharge as

being responsible for the excessive algal problems experienced
in these recreational lakes due to the excessive phosphorus
content. Other point sources account for approximately 0.19
MGD discharged into the South Branch and its tributaries.

The mainstem Rancocas receives approximately 4.6 MGD from

four sewage treatment plants, the largest being the Willingboro
Municipal Utilities Authority at 3.6 MGD and the Riverside
Sewage Authority at 0.9 MGD. The Delran Township Sewage
Authority (0.9 MGD), although not discharging into the
Rancocas, impacts the mainstem through tidal action. Besides
point sources, the mainstem also receives considerable

suburban runoff and is heavily influenced by tidal effects.
Based on one sampling station on the mainstem, it is. impossible
to accurately determine and differentiate the impact attributable
to the various contributors. '

Only six of the twenty wastewater discharges in the Rancocas
Segment, presently meet the requirements of secondary/best
practicable treatment limitations. ’ ’

GOAL ASSESSMENT AND RECOMMENDATIONS

Overall, water quality within the Rancocas Creek watershed
does not meet,the Fishable goal as presented in the Act
(P.L. 92-500). The swimmable goal is not met throughout the
watershed due to excessive fecal coliform levels.

The North Branch exhibits the best water quality within the
segment, with Fishable goals presently met. Since the
excessive fecal coliform levels in the non-tidal reach is
attributed to agricultural runoff, and malfunctioning septic
systems, an intensified bacteriological sampling program is
recommended to differentiate animal and human contamination.
Sanitary surveys with mandated corrective action in areas
presently served by septic systems will improve water quality,
however, it is doubtful that swimmable goals will be achieved
everywhere within the watershed until improved agricultural
runoff controls are implemented. An expanded monitoring’
program on the downstream reach of the North Branch is

needed to determine the impact from urban runoff and the
Mount Holly Sewage Authority discharges. These plants,
presently organically overloaded, are to be upgraded in

1978.

VI.H.4



Intensive biological and toxics monitoring is recommended
for the North Branch in the vicinity of Ionac Chemical
Corporation to ascertain any water quality degradation or
acute or chronic deleterious effects on the aquatic biota.

A regional plant at Pemberton will incorporate 0.25 MGD of
the discharges from several treatment plants throughout the
segment. Abandonment of these facilities has proceeded
slowly because of problems in getting.the service agreements
between the Authority and owners of the facilities signed.

Fishable and swimmable goals are not met in the South Branch
watershed due to point and non-point sources. Upgrading of
the major treatment plants in this watershed will result in
compliance with the Fishable goals; however, this may not be
accomplished by 1983. As with the North Branch, the swimmable
goal will not be achieved on the South Branch by 1983.
Elimination .of malfunctioning septic systems will reduce the
level of bacterial pollution, but not to swimmable levels.

The goal may be achievable in the distant future through
implementation of agricultural runoff controls and, in

regard to future development, careful land use planning and
management. The specific problem of excessive phosphorus in
the Medford Lakes Borough Sewage Treatment Plant discharge
which results in excessive algal growth in the Birchwood-
Oakwood Lakes System, should be alleviated in the near
future. The Borough after legal intervention by the Division
of Water Resources, is in the process of implementing

nutrient control ponds for the removal of excessive phosphorus
from the effluent. Conventional removal of phosphorus by
chemical precipitation will be sought if acceptable removal

is not achieved by the nutrient control ponds. Redredging

of Birchwood Lake and initial dredging of Oakwood Lake to
remove bottom nutrients and sediment accumulation is .recommended.

Intensive and thorough biological and chemical monitoring
should be conducted on the mainstem to determine the impact
of point sources (particularly that of Willingboro MUA)

and non-point sources to determine whether fishable goal can
be achieved. Since the swimmable goal is not achievable by
1983 on the North and South Branches, it also will not be
met on the mainstem of the Rancocas Creek.
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Station Number

1

2

10
11

STATION LIST

North
North
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Mount
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South
South
South

South

Southwest Branch Rancocas Creek at Eayrestown

Branch
Branch

Branch
Holly.

Branch
Branch
Branch
Branch
Branch

Branch

Location

Rancocas Creek
Rancocas Creek

Rancocas Creek

Rancocas Creek
Rancocas Creek
Rancocas Creek
Rancocas Creek
Rancoca; Creek

Rancocas Creek

at
at

at

at
at
at
at
at

at

Rancocas Creek at Willingboro
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Pemberton
Mount Holly

Pine Street,
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Lumberton |

Hainsport
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Figure VI.H.2
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Figure VI.H.3
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Figure VI.H.10
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Figure VI.H.9
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Figure VI.H.6
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CODE

MUNICIPALITY

Evesham Mnship

Medford Lakes

Pemberton Borough
?anberton Borough
Pemberton Township
Southampton Twp.

Mount Holly Twp.

-Mount Holly Twp.

Medford Township

Mount Laurel Twp.

Mount Laurel Twp.

Willingboro Twp.

Riverside Township

Table VI.H.1

DISCHARGER INVENTORY

Rancocas Creek Segment

PIANT NAME

Elmwood

Medford Lakes Mun.
Pemberton Boro Mun.
Penberton Twp.
M.U.A.

Ionac Chemical
Southampton Sewer
Co.

Mount Holly Sew.
Auth. #1

Mount Holly Sew.
Auth. #2

‘Medford Twp. Mun.

New Plant (MUA)
Hartford

Rancocas Woods
M.U.A.

Willingboro MUA

Riverside Sewerage

Auth.

DEGREE OF RECEIVING

TREATMENT STREAM

Sec. Southwest Br.
of Rancocas Creek

Sec. & Ter. Rancocas Creek

Sec. North Br.

Ind.

Ter.

Sec.

Sec.

Sec.

Sec.

Sec.

Sec.

Rancocas Creek

Under Construction

No. Branch
Rancocas Creek

So. Br. Rancocas
Creek

North Br. Rancocas
Creek

North Br. Rancocas
Creek

Southwest Branch
of Rancocas Cr.

Rancocas Creek

South Branch

‘Rancocas

Rancocas Creek

Trib. to Rancocas
Creek

AVG. (MGD)

COMPLIANCE WITH 1977
REQUIREMENTS OF

SECONDARY,/BEST PRAC-
DATLY FLOW TICABLE TREATMENT
1973 1974 1975 1976 LIMITATIONS
0.78  0.85 0.930 1.0 Yes
0.35 0.40 0.425 .41 No
0.13 ° 0.13  0.175 .14 No
.4 No
1.74 No
0.120 0.170 0.120- .15 Yes
0.8 0.80  0.925 .92 No
1.3 1.3 1.500 1.4 Ko
0.55 0.80 0.90 .88 Yes
.234  0.350 0.350 .45 Yes
.120  .120 0.055 .05 No
.3.500 3.500 3.900 3.6 No
0.09 0.90 0.900 .9 No



Table VT.H.1

DISCHARGER INVENTORY

Rancocas Creek Segment (Cont'd)

COMPLIANCE WITH 1977
REQUIREMENTS OF

8°H "IN

Mobile Estates Inc. Sec.

Creek

AVG. (MGD) SECONDARY,/BEST PRAC-
MAP | : DEGREE OF RECEIVING DATLY FLOW TICABLE TREATMENT
CODE MUNICIPALITY PLANT NAME TREATMENT STREAM 1973 1974 1975 1976 LIMITATIONS
M Delran Township Delran S.A. Sec. Delaware River 1.0 1.0 0.900 .9 Yes
Mount Laurel Twp. N.J. Turnpike Sec. Rancocas Creek .035  .035 0.035 .03 Yes
Authority ;
Pemberton Township Delaire Trailer Sec. No. Branch Rancocas - - 0.07, .055 No
. Park A’
Pemberton Township Delaire Trailer Sec. No. Branch Rancocas - - 0.06 .055 No
Park B
Pemberton Township Board of Ed. #1 Ter. Trib. to Rancocas  0.015 0.025 0.025 .02 No
Creek '
Pemberton Township Board of Ed. #2 Ter. Trib. to Rancocas .03 No
Creek
Pemberton Township Hilltop Trailer Sec. Trib. to Rancocas 0.009 0.009 0.009 .009 No
Court Creek
Permberton Township Sunbury Village Sec. Trib., to No. Br. 0.07 0.07 0.075 .08 No
Sewer Co. Rancocas
Southampton Twp. Vincentown Ele. Sec. So. Br. Rancocas 0.003 0.003 0.007 .006 No
School . Creek
Southampton Twp. Trib. to Rancocas 0.03 0.03 0.03 .03 No



PENNSAUKEN CREEK AND COOPER RIVER

BASIN DESCRIPTION

- Both the Pennsauken Creek and Cooper River originate in rural

areas.of Burlington and Camden Counties. - The Cooper River water-
shed is entirely within Camden County. The drainage area of

the Pennsauken Creek is primarily in Burlington County; however,
the §outh Branch Pennsauken Creek, which forms the boundary between
Burlington and Camden Counties, receives some drainage from
Cam@en_County. Both waterways consist of North and South Branches
bgglnnlng as small fast moving streams which flow into lakes and
finally become sluggish tidal rivers, before entering the Delaware
River opposite Philadelphia. '

The Cooper River drains 42 square miles which consists of rural
upstream areas, expanding suburban development along the mid-
segment and a dense urban downstream watershed, including the

City of Camden, in its lower sector. The upstream watershed

is composed of small tributaries converging upstream of Kirkwood
Lake with several lakes in the Gibbsboro-Lindenwold area. Other
on-stream lakes downstream of Kirkwood lLake are Evans Pond and
Cooper River Lake. The North Branch flows through a predominently
suburban area scattered with farms, and joins the mainstem between
Erlton, Wallworth Park, and West Haddonfield. The mouth of the
Cooper River is characterized by extensive Tidal Flats. Fifteen
municipal sewage treatment plants discharge into the Cooper River
or its tributaries. Water quality in the tidal portion of the

- Cooper River, below Cooper River Lake, is affected by tidal

inflow from the Delaware River. Significant local discharges

to the Delaware River include the two Camden County M.U.A.
treatment plants in Camden City, the Pennsauken Sewage Authority
treatment plant, and discharges on the Philadelphia side of the
river.

The Pennsauken Creek watershed, located just north of the Cooper
River watershed, consists of 30 square miles of predominently
suburban land with some agricultural activity. Farming exists
mainly in the upstream areas, particularly in the north branch
watershed. The upstream reaches of the South Branch support
moderate localized suburban development mixed with agricultural
activities. The lower reaches of both the North and South
Branches flow through heavy suburban areas consisting of large
housing developments and recently constructed shopping centers.
The two branches converge between Cinnaminson and Maple Shade,
with the mainstem meandering just over 3 miles to its confluence
with the Delaware River. The mouth, like that of the Cooper
River, is characterized by extensive tidal flats. Two signi-
ficant industrial and eight municipal treatment plants discharge

. into the Pennsauken Creek watershed. The tidal reaches also are

affected by the local water quality of the Delaware River.
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Overall, the Cooper River and Pennsauken Creek.segment, Which has
a total drainage area of 72 square miles, receives the discharges
of 25 wastewater treatment plants plus considerable suburban and
urban runoff. . Sewer connection bans are common throughout the
segment because many of the existing municipal treatment plants
are hydraulically and/or organically overloaded.

WATER QUALITY ASSESSMENT

Water quality within the Pennsauken and Cooper River segment is
unacceptable based on existing bacteriological and chemical data.
The surface waters of both the Pennsauken Creek and Cooper River
watersheds experience excessive fecal coliform, five-day biochemical
oxygen demand, phosphorus, and non-filterable residue (suspended
solids) levels -and depressed dissolved oxygen levels which con-
travene the criteria for these parameters. Exceptionally high
fecal coliform levels, greater then 100,000 MPN/100 ml, were
recorded during 1968-1971 on the South Branch Pennsauken Creek
near Moorestown and on the Cooper River at Camden upstream of
the tidal gates. Bacterial samples were not collected at these
stations during the 1972-1976 data period. Dissolved oxygen
levels contravene the percent saturation criterion at all sta-
tions except on the Cooper River at the outlet of Linden Lake,
an upstream station free from point source impact. An exception-
ally low saturation level was recorded on the Cooper River at
Lawnside. The five day biochemical oxygen demand values also
exceed the criterion at all stations except at the outlet of
Linden Lake. The Cooper River at the outlet to Kirkwood Lake
~is the only station to exceed the pH criterion. Phosphorus
levels are elevated throughout the Pennsauken Creek and Cooper
River watersheds, resulting in noncompliance with the criterion..
Data from the 1972-1976 period indicate insignificant improve-
ment when compared to the 1968-1971 data. Nitrate nitrogen
levels are elevated on three of four Pennsauken Creek stations
and three of five Cooper River stations. As with dissolved
oxygen and BODg, non-filterable residue (suspended solids)

meets the criterion only at.the outlet of Linden Lake. Overall,
non-filterable residue levels recorded over the 1972-1976 data
period remained constant with those recorded from 1968-1971.
Turbidity and dissolved residue (total dissolved solids) comply
with the criteria for these parameters. -

PROBLEM ASSESSMENT

A major cause of the poor water quality in the segment is the

large number of point source discharges throughout the relatively
small watershed. These discharges are responsible for the high
levels of fecal coliform, phosphorus and BODg with the accompanying
low dissolved oxygen concentrations. During summer low flow condi-
tions, a large percentage of the Pennsauken Creek and Cooper River
waters consists of sewage treatment plant effluents. Of the 23
municipal/domestic sewage plants discharging into the segment,
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only'3 on the Pennsauken Creek and 6 on the Cooper River meet the
requirements of secondary/best practicable treatment limitations.
Only ?he Evesham MUA Woodstown Plant and the small New Jersey
Turnpike Authority package plant achieve advanced (tertiary)
treatment. All others are secondary plants. Additional impact
is attributed to tidal action which holds back discharged waste-
waters on the incoming tide and washes in discharges to the
Delaware near the mouths of the Pennsauken Creek and Cooper
River. ©Non-point sources also impact the Pennsauken Creek and
the Cooper River through storm water runoff from suburban and
urban areas. Agricultural runoff has a minor impact on the
overall water quality, but may adversely effect the most up-
stream regions of the watershed.

The elevated pH level recorded at the outlet of Kirkwood Lake is
attributed to excessive algal productivity in the lake during the
summer months.. The heavy phosphorus loading is caused primarily
by the Lindenwold MUA discharge. The plant achieves some degree

of phosphorus removal, however the approximately 2 MGD discharge
into this limited waterway results in an excessive nutrient loading
to Kirkwood Lake.

GOAL ASSESSMENT AND RECOMMENDATIONS

The water quality in both the Pennsauken Creek and Cooper River
watersheds does not presently meet the Fishable or swimmable
goals presented in the Act (P.L. 92-500). and will not meet the
goals by 1983. A comprehensive, restructured chemical monitoring
program throughout the segment should be established to determine
the extent of degradation to water quality and in what areas,

and by what means, rehabilitation is feasible. All fifteen
municipal treatment plants in the Cooper River watershed and
three plants on the South Branch of the Pennsauken Creek even-
tually will be abandoned. These plants will be replaced by the
regional facilities of the Camden County !UA, with discharges

to the Delaware River. Monitoring for heavy metals in the
vicinity of the U.S. Steel Delair plant is recommended due to

the character of the discharge and the lack of heavy metals

data downstream of this discharge. This plant has been up-
graded this year. Storm water runoff controls also should be
explored in future planning studies.
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Station Number

10

STATION LIST

Location -

South Branch

South Branch
North Branch

North Branch

Cooper
Cooper
Cooper
Cooper
Cooper

Cooper

River

River
River
River
River

River

VI.I.4

Pennsauken Creek at Moorestown
Pennsauken Creek near Maple Shade
Pennsauken Creek near Moorestown
Pennsauken Creek at Maple Shade
at Linden Lake outlet

at Kirkwood Lake outlet

at Lawnside

at Haddonfield

at Rt. 130 Bridge, Camden

at Camden, upstream of tide gates
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Figure VI.I.2
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Figure VI.I.3
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Figure VI.I.6
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Figure VI.I.7
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Figure VI.I.8
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Table VI.I.T

DISCHARGER INVENTORY

Pennsauken Creek and Cooper River~Segment

MAP . PLANT
CODE MUNICIPALITY NAME
A Evesham Township Woodstream Plant (MUA)
B Mt. Laurel Township Ramblewood (M.U.A.)
c Maple Shade Maple Shade #1 Mun.
Township
D Maple Shade Maple Shade #2 Mun.
Township .
E Moorestown Township Moorestown Municipal
F Cherry Hill Kingston Municipal
Township
G Cherry Hill Cherry Hill Plants
Township 1, 2,3, 4&5
H Cherry Hill Colwick Municipal
Township
I US Steel Belair Pennsauken Twp.
J Pennsauken Township Georgia-Pacific
K Pennsauken Township Pennsauken Township S.A.
L

Lindenwold Borough Lindenwold M.U.A.

DEGREE COF - RECEIVING
ATREA‘B'/IENI‘ STREAM
Sec. Pennsauken Creek
Sec. Trib. to No. Branch
Timber Creek
Sec. Pennsauken Creek
Sec. Pennsauken Creek
Sec. Pennsauken Creek
Sec. Pennsauken Creek
Sec. Pennsauken Creek
Sec. Pennsauken Creek
Ind. Pennsauken Creek
Ind. Delaware River
Sec. Delaware River
Sec. Cooper River

QOMPLIANCE WITH 1977

AVG. (MDG) REQUIREMENTS OF SEC-
DAILY FIOW ONDARY/BEST PRACTICABLE

1973 1974 1975 1976 TREATMENT LIMITATIONS
0.24 0.34 4)% .45 No

0.6 0.40 - 0.450 .3 No

0.68 0.68 1.100 .9 No

0.7 1.00 1.400 1.5 No

2.5 2.2 2.200 2.0 No

0.8 0.85 1.000 1.0 Yes

3.0 3.0 3.500 2.5 Yes

0.1 0.1 0.100 0.1 No

.135

1.3 1.3 1.300 0.9 No

3.5 3.3 3.500 3.1 No

1.50 2.0 2.000 2.0 Yes
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MAP
CODE MUNICIPALITY
M " Gibbsboro
Borough
N Voorhees Township
0 Voorhees Township
P, Somerdale Borough
Q Cherry Hill
Township
R Cherry Hill
Township
(] Lawnside
T Cherry Hill
Township
U Cherry Hill
Township
v Cherry Hill
Township
W Haddonfield

Borough

Delaware River Tributaries Zones 3 and 4
Pennsauken Creek and Cooper River Segment (Cont'd)

PLANT
NAME

Gibbsboro Sewerage Corp.

Osage Plant
Ashland Section
Samerdale Municipal
Astland Municipal

Woodcrest 1 & 2 Mun.

Lawnside

Stafford Municipal
Barclary Farms Mun.
01d Orchard Municipal

Haddonfield Municipal

Table VI.I.1

DISCHARGER INVENTORY

DEGREE OF RECEIVING
TREATMENT STREAM

Sec. Cooper River
Sec. Cooper River
. Sec. Cooper River
Sec. Cooper River
Sec. Cooper River
Sec. Copper River
Sec. Cooper River
Sec. Cooper River
Sec. Cooper River
Sec. Cooper River
Sec. Cooper River

COMPLIANCE WITH 1977

AVG. (MDG) REQUIREMENTS OF SEC-
DAILY FLOW R ONDARY/BEST PRACTICABLE

1973 1974 1975 1976 TREATMENT LIMITATIONS

0.22 0.24 0.200 .08 No

0.25 0.30 0.320 .29 Yes

0.37 0.36 0.340 .31 No

0.77 0.70 0.780 .6 No

0.29 0.250 0.240 .29 Yes

0.21 0.34 0.340 .32 ‘No

0.20 0.20 0.200 .23 No

0.4 0.5 . 0.250 .17 Yes

0.85 0.900 .  0.900 .9 Yes

0.55 0.80 0.800 .88 No

0.72 1.2 " 0.900 o

1.0
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MAP
QODE MUNICIPALITY
X Haddon Township
Y Cherry Hill
Township
2 Camden City
AA Riverton Township
EB Cinnaminson
Township
cc Palmyra Borough
D Camden City
Cherry Hill

Township

Table VI.I.1
DISCHARGER INVENTORY

Delaware River Tributaries Zones 3 and 4
Pennsauken Creek and Cooper River Segment (Cont'd)

COMPLIANCE WITH 1977

. AVG. (MDG) REQUIREMENTS OF SEC—
PLANT DEGREE OF RECEIVING DAILY FLOW : ONDARY/BEST PRACTICARLE
NAME TREATMENT STREAM 1973 1974 1975 1976 TREATMENT LIMITATIONS
Westmont Municipal Sec. Cooper River 1.5 1.7 1.850 1.7 No
Cooper River Municipal Sec. Cooper River 1.2 1.3 1.500 1.0 No
Baldwin Run Municipal Sec. Delaware 3.5 3.7 3.600 4.0 No
Riverton SA Sec. Delaware .305
Cinnaminson S.A. Sec. Delaware River 1.3 1.60 1.700 2.0 No
Palmyra Municipal Sec. Delaware River 0.33 0.47 0.300 .35 No
Main Municipal Plant  Pri. Delaware River  30.00  33.0 24.000.  26. No
N.J. Turnmpike Authority Ter. Cooper River 0.032 0.03 0.020 .02 Yes



Newton Creek and Big Timber Creek

Newton Creek and Big Timber Creek originate in Northern
Gloucester and Southwestern Camden counties and flow westward
to the Delaware River. The watersheds are located in highly
developed residential, urban and industrial areas. Portions
of headwater streams are set aside for public recreational
usage and both creeks are characterized by slow flow through
wide meanderings in tidal areas. Wide tidal flats are present
near the confluence with the Delaware River. h

Water Quality Assessment

Fecal coliform bacteria counts are above the criterion level in the
South Branch- Big Timber Creek and below the criterion in the

North Branch Big Timber Creek. Lack of data prior to 1972 precludes
any temporal comparisons. Fecal coliform concentrations have
decreased on the North and South branches of Newton Creek, but

still exceed the criterion. Dissolved oxygen and biochemical oxygen
demand concentrations are approaching or near the criteria. Nutrient
concentrations of nitrates and phosphorus remain excessive in both
creeks, with exceptionally high concentrations of phosphorus. Non-
filtrable solids have increased at all stations on both creeks during
the past five year and most stations have levels- exceeding the cri-
terion. ' Turbidity levels in the North Brandh of Newton Creek have
increased to exceed the criterion during the past five years.

Problem Assessment

The large number of dischargers per unit distance, rather

than individual effluent volume, creates distinct point-source
pollution problems in these creeks. Additionally, only one of
the major dischargers on Newton Creek and few of dischargers
on Big Timber Creek meet 1977 secondary/best practicable treat-
ment standards. The highly developed urban and industrial '
watershed areas also contribute substantial non-point source
pollution through urban surface and storm drain runoff. Land-
fill leachate and groundwater seepage from industrial and
chemical facilities also contribute to degradation of Big
Timber Creek Water quality.

Goal Assessments and Recommendations

Although most dischargers provide point source secondary
treatment, a number of plants are hydraulically and/or
organically overloaded. This is evidenced by a number of
sewer bans currently in effect in these watersheds. Priority .

VI.J.1



attention should be given to abandoning existing facilities in
favor of regional treatment plants, or else upgrading these
facilities to best practicable technology standards, depending
on the conclusions of the "201" studies presently being con-
ducted for these watersheds. All six municipal treatment plants
in the Newton Creek watershed, all three municipal plants on
Little Timber Creek, and ten municipal plants in the Big Timber
Creek watershed are scheduled to be abandoned when the Camden
‘County MUA facilities become available. The Camden County MUA
discharge will probably be dlrectly to the Delaware River. In-
tensive surveys are warranted in those areas where groundwater
seepage is indicated as a non-point source of pollution. ' Ap-
propriate enforcement actions should be taken to halt leachate
mlgratlon from adjacent landfill activities. Due to the inten-
sive urban and industrial activities in these watersheds, it is
unlikely that 1983 goals in water quality will be achieved in
these waters. The overall quality may be significantly improved
when regionalization occurs.

V1.2



Newton Creek and Big Timber Creek

STATION LIST

Newton Creek at Audubon
Newton Creek, North Branch -
ﬁewton‘Creek, South Branch
Sbuth Branch Big Timber Creek

North Branch Big Timber Creek
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Figure VI.J.1
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Figure VI.J.2
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Figure VI.J.3
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Figure VI.J.5
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Figure VI.J.7
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Figure VI.J.9
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Table VI.J.1

1 _ DISCHARGER INVENTORY

Big Timber ~ Newton Creeks Segment

" COMPLIANCE WITH 1977

oot IA

AVG. (MDG) REQUIREMENTS OF SEC-.
PLANT ' DEGREE OF RECEIVING DAILY FIOW : ONDARY/BEST PRACTICABLE
MUNICIPALITY NAME TREATMENT STREAM 1973 1974 1975 1976 TREATMENT LIMITATIONS
Woodlynne Borough Woodlynne Borough Pri. Newton Creek 0.150 0.150 0.220 .19 ‘No
Haddon Heights Haddon Heights Municipal Sec. Trib. to Newton 0.73 0.45 . 0.540 .48 No
. Borough Creek
Collingswood Collingswood Municipal Sec. Newton Creek 2.500 1.900 2.200 1.9 No
Borough . .
D. Oaklyn Borough Oaklyn Municipal Sec. Newton Creek 0.35 0.35 70.360 .34 No
E Audubon Borough Audubon Municipal Sec. S. Br. Newton 1.9 0.700 0.950 0.9 No
Creek -
F Clementon Borough Clementon S.A. Sec. No. Br. of Tinber 0.8 0.95 1.050 1.0 Yes
Cr.
G Stratford Borough Stratford S.A. Sec. No. Branch Timber 0.8 0.60 1.000 .9 Yes
Creek
H Gloucester Township Mar Dale (M.U.A.) Sec. No. Br. of Timber 0.16 0.16 0.150 .14 No
N Cr.
1 Gloucester Township Catalina Hills (M.U.A.) Sec. No. Br. of Timber 0.11 0.11 0.110 .11 Ho
‘ Cr.
J Magnolia Borough  Magnolia S.A. Sec. Trib. to No. Branch 0.44 0.375  0.400 41 " No
Timber Creek .
i
K Barrington Municipal ' Sec. Beaver Brook 1.20 1.10 1.100 .9 No

Barrington
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Table VI.J.1 (cont'd)
DISCHARGER INVENTORY

Big Timber and Newton Creeks Segment
OOMPLIANCE WITH 1977

) AVG. (MDG) RECUIREMENTS COF SBC- -

MAP - PLANT DEGREE OF RECEIVING - DAILY FLOW ONDARY/BEST PRACTICABLE
CODE MUNICIPALITY . NAME TREATMENT STREAM ’ 1973 1974 1975 1976 TREATMENT LIMITATIONS
M Mt. Ephraim Mr. Ephraim Municipal Sec. Little Timber 0.9 0.9 0.700 .75 No

Borough . Creek
N Gloucester Blackwood (M.U.A.) Sec. No. Br. of Timber 0.76 0.76 .~ 0.750 Y No

Township : Cr.
o] Gloucester Chews landing (M.U.A.) Sec. No. Br. of Timber 1.5 1.5 - 1.600 1.5 No

Township - Plants 1 & 2 Cr.

Gloucester Chews landing {M.U.A.) Sec. No. Br. of Timber - ' - 0.330 .44 Yes:

Township Plant 3 Cr.
P Runnemede Borough  Runnemede Sewer. Auth. Sec. Trib. to Big Timber 0.90 1.1 0.940 .8 No

Creek

Bellmawr Borough  Bellmawr S.A. Sec. Big Timber Creek  1.400 1.400 1.800 1.4 No
R Gloucester City Gloucester City S.A. Sec. Little Timber Creek 2.500 2,500 1.700 1.7 No
s Brooklawn Borough Broocklawn Municipal Pri. Little Timber Creek 0.260 0.270 0.230 ~ .25 No
T Gloucester City Harshaw Chemical Sec. Delaware River 0.006 0.006 0.006 .006 Yes
v Gloucester City NJ Zinc Ind. Maurice River ©10.5

Gloucester Township Lakeland Inst. Sec. No. Br. of Timber 0.16 0.17 0.140 .12 Yes

Cr.

Haddon Township W. Collingswood (Mun.) Sec. Wewton Creek 0.15 0.15 0.150 .15



WOODBURY, MANTUA, AND RACCOON CREEKS

BASIN DESCRIPTION

Woodbury Creek watershed is located«entirely within Gloucester
County. The Woodbury Creek originates in Deptford Township and
flows in a . northwesterly direction approximately 4.5 miles to
its confluence with the Delaware River at National Park. A
major portion of this waterway is influenced by tidal action.
The watershed is primarily suburban with the major. population
center at Woodbury.

The Mantua watershed is also entirely within Gloucester County.
Originating east of Glassboro, the Mantua Creek flows approximately
16.5 miles in a northwesterly direction emptying into the Delaware
River just upstream of Paulsboro. The upstream basin is primarily
a rural, undeveloped area and becomes incréasingly suburban as the
river flows through the Township of Mantua. The downstream reach is
characterized by extensive mud and tidal flats. Major population
centers are Mantua, Paulsboro and Pitman. There are three indus-
trial discharges within the watershed. A large number of oil
storage tank farms are present adjacent to the mouth of the

Mantua Creek and the Delaware River just downstream of Mantua

Creek and also upstream in West Deptford Township. The Lipari,
Kramer and Xinsley landfills are also located within the watershed.

The Raccoon Creek watershed, the largest in this segment, is located
in Gloucester County. Raccoon Creek and South Branch Raccoon Creek
both originate in rural southeastern Gloucester County and flow
northwest forming the mainstem at Harrison. There are several
small impoundments along the upstream reach of Raccoon Creek. The’
mainstem flows through a rural area to Swedesboro, the largest
population center within the watershed, and then meanders through
extensive tidal marshlands to its confluence with the Delaware
River. Raccoon Creek receives point source discharges from the
Mullica Hill Municipal Sewage Treatment Plant, from the Swedesboro
Municipal STP, and from Rollins Environmental Services, Inc. in
Logan Township. :

WATER QUALITY ASSESSMENT

Fecal coliform levels are marginally acceptable at most stations

during the 1972-1976 time period. Present dissolved oxygen levels

are acceptable and above the criterion throughout the segment.:

However, the two downstream stations on Raccoon Creek show dissolved
oxygen levels to exceed criterion during the 1968-1971 period. The
downstream station at Swedesboro contravenes the criterion by a
considerable margin with less than 5% saturation hav1nq been recorded.
Portions of each waterway within the segment experience five day bio-
chemical oxygen demands exceeding the criterion. Excessive levels
occur at the Woodbury Creek station, Mantua Creek above Chestnut Branch,
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and Raccoon Creek at Swedesboro. All waterways have pH values
within the criteria range; although there is considerable fluctua-
tion in the values recorded from the Raccoon Creek stations.
Phosphorus levels exceed the criterion throughout the segment

with maximum values recorded at Mantua Creek above Chestnut Branch
and Raccoon Creek at Swedesboro. While still above acceptable
limits, there appears to have been some reduction in this parameter
since the 1968-1972 data collection period at Woodbury and -Mantua
Creeks. Nitrate-nitrogen values are also excessive at all stations.
A rapid increase in nitrate-N concentrations is noted at the
Swedesboro stations. The distribution of turbidity and non-
filterable residue (suspended solids) values follow similar

trends. Maximum values for both parameters occur at Woodbury
Creek, Mantua Creek above Chestnut Branch, and Raccoon Creek

near Swedesboro with the nonfilterable residue values exceeding

the criterion. Although elevated, the turbidity levels at

these stations are within the criterion. Dissolved residue

(total dissolved solids) levels are within the criterion at

all stations sampled.

PROBLEM ASSESSMENT

- Since Woodbury Creek receives only one non-contact coollng water
discharge, the source of any water quality degradation is
attributed to a possible variety of nonpoint sources including
urban and suburban runoff. Although five day biochemical

oxygen demand was somewhat elevated, the excessive nutrient
concentrations implicate major nonpoint source contributions.

. Insufficient data precludes determination of contributions

from the various possible sources.

Unlike Woodbury Creek, the Mantua Creek is affected by both
industrial and non-point sources. Major dischargers include
CB5 Records, Struthers-Dunn, Inversand and Essex Chemical.
Present available nutrient data from the upstream stations also
indicate that rural and agricultural runoff are a source of
nonpoint source pollution. Several landfills are located
adjacent to downstream tributaries, but they have not been
effectively monitored to determine their impact on water
quality and the aquatic biota. Suburban runoff does not
appear to constitute a significant portion of the nutrient
load. Major improvements in the water quality of Mantua
Creek have been recorded since the completion in 1973 of the
Gloucester County Sewage Authority and its discharge into
the Delaware River. Twenty individual treatment facilities
which fomerly discharged into Mantua, Woodbury, and Big
Tlmber Creeks have thus been removed from these watersheds.

In contrast to the Woodbury and Mantua Creeks, Raccoon Creek
receives major and significant p01nt source discharges. Rollins
Environmental Services, Inc. receives large quantities of diverse
industrial waste, and discharges the treated wastes into the
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tldgl’reach approximately 2 miles downstream of Swedesboro.
Aletlonally, the Swedesboro Municipal Sewage Treatment Plant
discharges into Raccoon Creek within a tenth of a mile down-
§tream of the Swedesboro station. The upstream segment is
impacted p;imarily by agricultural runoff with high nutrient
concentrations evident at all upstream rural stations. Excessive
nutrient levels, elevated BOD5 and the exceptionally low percent

dissolved oxygen ‘saturation 1lével are evident downstream at
Swedesboro. ‘

Although these major dischargers are located downstream 6f the
}ast sampling station, tidal action does have a considerable
impact on the upstream water quality. Agricultural wastes from
the Del Monte Corporation Food Processing Plant contribute
significantly to the high BOD. concentration in the Swedesboro
STP final effluent. As a result the plant does not meet the
secondary/best practicable treatment requirements. The

effect of toxic materials emanating from the Rollins Environ-
mental Services effluent is being investigated. An accumulation
of toxics in the bottom mud is also possible. The observed ex-
ceptionally low dissolved oxygen levels and only moderately
elevated BODg may be partially explained by the toxic effects
of this discharge.

GOAL ASSESSMENT AND RECOMMENDATIONS

Although fecal coliform levels would indicate that the surface
waters marginally meet the swimmable goal, the presence of toxic
substances throughout the segment may cause reduced bacterial
counts. Dissolved oxygen concentrations are sufficient in the
upstream reaches to meet the fishable goal. A complete and ac-
curate assessment concerning attainment of the swimmable/fishable
goals is not possible due to the lack of a thorough investigation
of all possible contaminants throughout this segment. Sources of
contamination not adequately monitored include landfill leachate
in upstream areas and the movement of wastewater effluent from
major dischargers on the Delaware upstream by tidal action.

The upstream watershed appears to be adequately monitored, but
stations for monitoring chemical and biological parameters down-
stream of major discharges are necessary and should be implemented
immediately. The monitoring of toxic materials, especially in
Raccoon Creek, should also be expanded and include examination
of bottom muds for any accumulation of toxic substances. The
monitoring of landfill leachate and direct discharge of landfill
wastes into surface waters is also inadequate and should be ac-
companied by a thorough groundwater monitoring network. Finally
the upgrading of Gloucester County S.A. and Swedesboro Muni- :
cipal treatment plants could aid in the reduction of the oxygen
demand in the tidal zones of Mantua and Raccoon Creeks.

VI.K.3



STATION LIST

Station Number Location

1 _ Woodbury Creek, Rt. 45, Woodbury

2 Mantua Creek at Pitman

3 ) © Mantua- Creek at Sewell

4 | Méntua Creek above Chestnut Branch
-5 | Mantua Creek at Mantua

6 Raccbon Creek near Mullica Hill

7 - Raccoon Creek at Harrison Township
8 Raccoon Creek above Swedesboro

9 Raccoon Creek, Rt. 551, Swedesboro
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DISSOLVED OXYGEN
PERCENT SATURATION

Figure VI.K.3
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Figure VI.K.4
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Figure VI.K.5"
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Figure VI.K.6
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* Figure VI.K.7
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Figure VI.K.8
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Figure VI.K.9
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Table VI.K.1

DISCHARGER INVENTORY

Mantua and Raccoon Creeks Segment

COMPLIANCE WITH 1977
AVG. (MGD) REQUIREMENTS OF SECONDARY/

MAP ) . DEGREE OF RECEIVING DATLY FLOW - BEST PRACTICABLE TREAT-
CODE MUNICIPALITY PLANT NAME TREATMENT STREAM 1973 1974 1975 1976 MENT LIMITATIONS
A Swedesboro Swedesboro Sec. ) Raccoon Cr. 0.17 0.160 0.200 .18 No
Borough Municipal
B " Pitman Borough Columbia Ind. Trib to 0.280 0.280 0.380 Yes
Broadcast, Sys. Mantua Creek
C Logan Twp. Rollins Ind. Raccoon Cr. - .6 .-
Envirommental ’
D Greenwich Township Mobile 0il Corp. Ind. Delaware R. 18.0 18.0 18.000 Yes.
E Paulsboro - Essex Chemical Co. Ind. Delaware R. 3.4 -
F Deptford Twp. Gloucester Sec. Delaware R. 7.0 11.0 12.000 11.0 . No
County S.A.
Mantua Township Struthers Dunn “Ind. Trib. to 0.007 0.007 0.003 No
Mantua Creek
Harrison Township Mullica Hill Mun. Sec. Raccoon Cr. 0.06 0.05 0.050 .065 Yes
Woodbury Polyrez Trib. to ) o -

Woodbury Creek

Mantua Inversand Co. Sec. Trib. to No *
Mantua Creek



OLDMANS, SALEM, AND ALLOWAYS CREEKS

BASIN DESCRIPTION

These waters slowly meander through a relatively flat area which
is extensively covered by salt marshes along the lower reaches.
These wetlands are important spawning areas for shrimp and other
estuarine invertebrates which are important food items for the
estuarine and anadromous sport fish. This area is sparsely popu-
lated and supports a number of dairy, poultry and pig farms.
Oldmans Creek and Alloways Creek do not receive any significant
direct discharges. The Salem River receives a number of direct
discharges, however, most wastewater treatment is performed by
septic tanks. Alloways Creek and Salem River are utilized as
water supplies for municipalties and industry.

WATER QUALITY ASSESSMENT

Water quality is generally poor in all three waterways. Fecal
coliform levels are above the criterion at all stations in this
segment. Summer dissolved oxygen are marginally unacceptable

at most stations. Biochemical oxygen demand levels are below the
criterion in all stations, except those on Salem River. pH values
are generally acceptable in all surface waters. Nutrient levels
are high throughout this segment. Turbidity values are below

the criterion in all surface waters in this segment, however,
nonfiltrable residue (suspended solids) are generally above the
criterion. Dissolved residue (total dissolved solids-TDS) are
below the criterion in all fresh surface waters.

PROBLEM ASSESSMENT

Water quality appears to be largely influenced by non-point sources
in Alloways and Oldmans Creeks and a combination of point and non-
point sources in Salem River. Since no major point source discharges
are located on Alloways and Oldmans Creeks upstream of the monitoring
stations, the elevated fecal coliform and nutrient levels may he
attributed to on-site wastewater disposal systems and agricultural
runoff. It is important to control these substances to prevent un-
desirable conditions for swimming and aquatic weed growths.

Three point source discharges are located upstream of the monitoring
stations on Salem River. Fecal coliform, BOD, dissolved oxygen,
nutrients, and suspended solids contravene the criteria downstream

of these discharges. However, since discharges are relatively small,

water quality must also be affected by non-point sources attributed
to agricultural runoff. : '

GOAL ASSESSMENT AND RECOMMENDATIONS

It is expected that the biological integrity of these surface
waters w1;l be maintained. The impact of large water diversions on
the assimilative capacity of surface waters must be examined. There
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is not a sufficient inventory of non-point source impacts on water
quality to determine if these waters will be swimmable in 1983.
Advanced treatment of domestic wastewaters should improve water
quality in the Salem River. In addition, substantial reduction in
BOD loads and fecal coliform levels should occur upon completion
of the treatment facility at Richman Ice Cream Company. Approxi-
mately 90% of the population use on-site wastewater disposal systems.
Therefore, sanitary surveys must be coordinated with in-stream and
ground water monitoring to determine the impact of these systems
on water quality and achievability of water-related beneficial
uses in the entire segment.
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' SALEM, OLDMANS, ALLOWAYS CREEKS
STATION LIST
Oldmans Creek at Harrisonville
Oldmans Creek at Paches Mill
Oldmans Creek at Auburn
Salem River at Woodstown. NJ
Salethreek at Sharptown
Salem River at Courses Landing
Alloway at inlet of Alloway Lake

Alloway at Alloway

Alloway at Quinton

VI.L.3
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rigure VI.L.3'
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Figure VI.L.4 :
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Figure VI.L.5
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Figure'VI.L.6
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Figure VI.L.7
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Figure VI.L.9
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Figure VI.L.10
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MUNICIPALITY -

Oldmans Twp.

Oldmans Twp.
Mannington Twp.

Mannington Twp.

Woodstown Borough

"~ Pilesgrove Twp. '

Salem City

Salem City

Salem City

Oldmans Twp.

DISCHARGER INVENTORY

PLANT NAME

B.F. Goodrich
Co.

NL Industry
Mannington Mills

Salem Co. Voc.
S=hool

Woodstown S.A.

_ Richmond Ice Cream

Co.
Heinz USA .

National Bottle
Corp.-

_ Salem Municipal

N.J. Turnpike
Auth.

“Figure VI.L.1

DEGREE OF
TREATMENT

Pri -

Sec.

Sec.

Ind.

Pri.

Sec.

Salem River, Oldmans Creek, Alloway Creek Segment

RECEIVING
STREAM

Delaware River

Groundwater
Pledger Creek

Major Run Creek

Salem River
Salem River
Salem River

Salem River

Salem River

Oldmans Creek

COMPLIANCE WITH 1977
REQUIREMENTS OF

AVG. (MGD) SECONDARY/BEST PRAC-
DAILY FLOW TICABLE TREATMENT
1973 1974 1975 1976 LIMITATIONS
.43
L0075
0.33  0.29  0.300 .3 No
'0.003
0.064
1.400 1.100 1.200 .9 No
0.065 0.055 0.050 .05 Yes



COHANSEY RIVER

BASIN DESCRIPTION

The Cohansey River originates in eastern Salem County and is

wholly within the Atlantic Coastal Plain. ~ It flows.southerly
through Cumberland Ccunty and into Fairfield Townghlp, from

there meandering west and then southwest before flna}ly.empty—

ing into Delaware Bay. Approximately 20% of the basin is wetlands
and tidal marsh and in general the region is sparsely populated..
The area is extensively cultivated with the City of Bridgeton being
the major population center. However, development of the area is
proceeding at'a rate higher than the rest of the state. Inasmuch
as the basin is sparsely populated, there are only 2 significant
point source discharges, both from treatment plants owned by the
Cumberland County Sewerage Authority. The 3.0 MGD Bridgeton treat-
ment plant is located on the Cohansey River, at Bridgeton City.

The 0.25 MGD Seabrook Farms facility is on Foster Run, a tributa;y
to the Cohansey River, in Upper Deerfield Township. )

WATER QUALITY ASSESSMENT

Fecal coliform values exceed the criterion at all three stations,
with the highest levels occurring at Bridgeton. Dissolved oxygen
values at stations 1 and 2 indicate compliance with that criterion.
Data from the Bridgeton station however indicates non-compliance.
The biological oxygen demand data also presents a similar dis-
tribution, with excessive values recorded downstream of Bridgeton.
Values slightly higher than usual were also recorded at the
upstream station and are possibly due to natural sources and
algal growth in Sunset Lake. The pH data also reflects the
presence of Sunset Lake since that statiocn's alkaline PH is above
the criterion, probably the result of high algal preductivity.

The remaining stations reveal lower alkaline PH values and are
well within the criteria.

Elevated phosphorus concentrations, which are evident at all
stations, increase in the downstream direction and all exceed

the 0.1 mg/1 criterion. Elevated nitrate concentrations appear
at the Sunset Lake station. :

Dissolved residue data are available only in the area of Sunset Lake
and are apparently within the criterion. Non-filterable residue and
turbidity at both Sunset Lake and Bridgeton are excessive and -above
the criteria. Maximum values for both parameters occur at Sunset
Lake, again reflecting the probability of high algal production.

PROBLEM ASSESSMENT

The major problem in the upper watershed is the apparent accelerated
eutrophication rate of Sunset Lake. The lake is absorbing high
concentrations of nutrients and its high rate of productivity is



evidenced by super-saturation of dissolved oxygen, high suspended
solids and extremely high pH. While agriculture is the primary
land use, the relative impact of all possible pollution sources

is unknown but includes septic tank leachate, agricultural run-
off and wastewater discharged from the Seabrook Farms treatment
plant. Although nutrient levels are high in the downstream

reach, this river segment is impacted primarily by an excessive
biological oxygen demand. As a result, dissolved oxygen levels
have fallen below the criterion and present a possible detrimental
effect on marine 1life.

GOAL ASSESSMENT AND RECOMMENDATIONS

Fecal coliform bacteria values in excess of the criterion ap-
parently preclude the use of these waters for contact recreation.
Although the river does meet the goal of a fishable resource, re-
duced dissolve oxygen levels at Bridgeton present a possible
Obstacle to a healthy marine ecosytem.

The Seabrook Farms facility is in compliance with the 1977 secondary/
best practicable treatment requirements. However, if it is found to
contribute a large portion of the nutrient loading into Sunset Lake
either nutrient removal capability should be added, or else the
facility should be tied into the regional treatment plant in Bridgeton.
Improved septic tank management and agricultural methods may also be.
necessary to reduce the lake eutrophication rate if major non-point
sources are implicated.

The river downstream of Sunset Lake is impacted primarily by an ex-
cessive biologi'cal oxygen demand which causes a reduction in the
dissolved oxygen level. A significant contributing factor in this
problem may be the Bridgeton municipal wastewater treatment plant
discharge. The 3.0 MGD wastewater flow to this plant is receiving
primary treatment at present. The plant is being expanded and up-
graded to comply with secondary/best practicable treatment require-
ments by 1979. Subsequent reduction of the oxygen demand in the
discharge should improve the dissolved oxygen concentrations and
"be beneficial to marine life.

VI.M.2



STATION LIST

1. Cohansey River at Seeley Road
2. Cohansey River at Sunset Lake

3. Cohansey River at Bridgeton

VI.M.3



Figure VI.M.1
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Figure VI.M.3 '
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Figure VI.M.4
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Figure VI . M.6
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Figu're VI. M.7
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Figure VI.M.8
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MAP
CODE

~ MUNICIPALITY

PLANT
NAME

Bridgeton City

Upper Deerfield

Bridgeton Mun.
(Cumberland County S.A.

Seabrook Farms C., Inc.
{Now owned by
Cunberland Co.,S.A.)

Table VI.M.1

DISCHARGER INVENTORY

Cohansey River Segment

COMPLIANCE WITH 1977

AVG. (MDG) REQUIREMENTS OF SHEC-
DEGREE OF RECEIVING DATLY FIOW ONDARY/BEST PRACTICABLE
TREATMENT STREAM 1973 1974 1975 1976 TREATMENT LIMITATIONS
Sec. Cohansey 3.2 3.4 3.400 3.0 No
)
Sec. Cohansey River 0.5 0.250 0.290 .29 Yes



MAURICE RIVER

BASIN DESCRIPTION

The headwaters of the Maurice River originate in southeast
Gloucester County. It flows swiftly south through Cumberland
County before being impounded at Union Lake. The Lake covers
approximately 1.5 square miles and is the largest, deepest
lake in southern New Jersey. The river is tidal from the
outfall of Union Lake as it meanders to its confluence with
the Delaware Bay.

Land use within the basin is predominantly rural but there are
several major wastewater treatment facilities in the watershed.
These include the 3.5 MGD Landis plant at. Vineland, the 0.75

MGD Vineland Municipal plant and the 2.2 MGD Millville Municipal
facility. Both Vineland facilities are primary treatment plants
which utilize subsurface disposal and are located between the
Maurice River and the Tarkiln Branch, upstream of Union Lake.
The major industrial treatment plant is the 3.0 MGD Wheaton
Glass Company oil separator which discharges into Petticoat
Creek. 1In addition, Vineland Chemical Company's liquid waste
which contains arsenic compounds is also known to enter the
ground-and. surface.waters from a percolation lagoon.

WATER QUALITY ASSESSMENT -

Fecal coliform values increase in the downstream direction, and
the majority of stations are not in compliance with the criterion.

The biological oxygen demand also increases in the downstream
direction reaching excessive maximum values at Millville with
apparent decrease in oxygen demand in the tidal reach. Dissolved
oxygen values in Scotland Run and at the Maurice River at »
Norma are below the criterion values,. although dissolved oxygen
levels are satisfactory in the other stream segments. The pH
of Scotland Run and that portion of the Maurice upstream of
Union Lake is naturally acidic although the stream segment

in the vicinity of the Vineland-Landis wastewater treatment
plant shows some pH elevation. The outflow from Union Lake is
markedly alkaline with water quality probably being influenced
by algal growths. Phosphorus levels at all stations exceed the
criterion for tributaries to a lake. In addition, nitrate
concentrations in the river are also evaluated above the natural
conditions as measured at Scotland Run. Total non-filterable
residue and dissolved residue are generally within acceptable
limits and below criteria. However, the stream segment just
upstream of Union Lake, while displaying a slight increase in
dissolved residue, has non-filterable residue (suspended solids)
concentrations in excess of the criterion. All stream segments
are in compliance with the turbidity criterion, although there
is some increase in turbidity at the Union Lake outlet.

VI.N.1



PROBLEM ASSESSMENT

Nutrient concentrations are excessive in the entire reach

upstream of Union Lake. It is possible that rural: and .
agriculture land use contribute some portién of the load in

the upstream areas. However, more than 4.0 MGD of only

primary treated wastes are being discharged into the ground

water adjacent to the Maurice. It is difficult to accurately
determine the water quality in the vicinity of treatment -

or estimate gallons or nutrient loading entering the river from
this source. An increase in complaints concerning odors in the
upstream end of Union Lake has been registered in the last year.
The other major problem in the upstream region is the presence

of arsenic in the Blackwater Branch and the Maurice River from
the Vineland Chemical Company. Concentrations potentially harmful
to aquatic life have been measured in the Maurice River and the
Blackwater Branch. The river downstream of Union Lake is impacted
by excessive oxygen demand, a primary source being the Millville
treatment plant effluent. Although serious reductions in
dissolved oxygen are not apparent, there is a potential hazard

to marine life. '

In the lower portion of the Maurice River, in the Port Norris
area, are ten clam and oyster shucking industries. Effluent
flows vary from less than 1,000 GPD to 50,000 GPD per facility.
The discharges are characterized by high levels of suspended
solids, and several also have high biochemical oxygen demand.
The Department has issued NPDES permit certifications requiring
90% removal of suspended solids. The certifications have been
challenged, and the impact of these discharges on water quality
is being disputed.

GOALS ASSESSMENT AND RECOMMENDATIONS

Fecal coliform counts indicate that the waterway is not in
continuous compliance as being suitable for primary contact

recreation. It is however suitable for fishing and other
non-contact uses.

Both major Vineland City treatment plants utilize only primary
treatment and as such do not meet the 1977 requirement of
secondary/best practicable treatment. Major construction and
plant alterations are being planned at the Landis plant, includ-
ing nitrate removal. An investigation into the effects of this
ground discharge is being funded by EPA. There is a potential
for serious degradation of the 'groundwater and for large quanti-
ties of contaminants to also enter surface waters. A study of the
relative impact of the treatment plant effluents upon Union

Lake also should be undertaken. The Lake is the most significant
standing body of water in southern New Jersey and protecting

its water quality should merit a high priority.

VI.N.2



STATION LIST

Scotland Run near Franklinville

Maurice River at Norma

Maurice Riverinear Millville

Maurice River at Millville - Union Lake Outlet

Maurice River at Millville

Muddy Run near Norma

VI.N.3
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Figure VI.N.4
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Figure VI.N.6
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MAP
CODE MUNICIPALITY

A Newfield Boro

B Vineland City

C Vineland City

D Vineland City

E Vineland City

F Vineland City

G Millville City

H Millville City

1 Millville City

J Maurice River Twp.
K Maurice River Twp.
L Commercial Twp.

M Maurice River

PLANT
NAME

Shield Alloy Corp.

Vineland Chemical
Owen Illinois Inc.
Vineland Mun.

Landis S.A.

Progress Foods Corp.
Wheaton Glass Co.,
Kerr Glass Mfg. Corp.
Millville Municipal
Unisyl
Owens-Illinois Inc.

Port Norris Oyster Co.
Inc.

Clamco Corp.

Table VI.N.1
_ DISCHARGER INVENTORY

Maurice River Segment

COMPLIANCE WITH 1977

AVG. (MDG) REQUIREMENTS OF SEC-
DEGREE OF RECEIVING DATILY FLOW ONDARY/BEST PRACTICABLE
TREATMENT STREAM 1973 1974 1975 1976 TREATMENT LIMITATIONS
Physical- Hudsons Branch 0.326 -
Chemical
Groundwater -
Ind. Parvins Branch 0.020 -
Pri. Ground Recharge - 0.9 0.600 .75 No
" Pri. Ground Recharge - 4.5 3.900 3.5 No
Ind. Parvins Branch 0.3 -
0il Separatign Petticoat Creek 1.58 -
Sec. Maurice River 0.002 0.002 0.002 .002 Yes
Sec. Maurice River 2.1 2.8 2.200 2.2 No
Ind. Manaruskin .05 -
- Muskie Creek 1.86 v -
Ind. Maurice River 0.0074 -
Ind. Maurice River 0.05 -



SOUTHERN ATLANTIC COASTAL SEGMENT

BASIN DESCRIPTION

The Southern Atlantic Coastal Segment comprises the coastal,
estuarine, and inland fresh waters of eastern Ocean, Atlantic
and Cape May Counties. The fresh water streams originate in
the sparsely populated interior and slowly meander through the
topographically flat coastal plain. Cedar swamps are also ™
characteristic of this area. Stream flows are typically slow
through wide meanders downstream to salt marshes and entrance
into estuarine bays in the coastal area. These bays are con-
nected to the Atlantic Ocean through the barrier beach islands
via several inlets. Fresh waters are utilized for recreational
activities; swimming, canoeing, and fishing. The estuarine

and coastal waters comprise the major recreational resource

in New Jersey, supporting a multi-million dollar tourist
industry. Extensive recreational and commercial fishing and
shellfishing activities are conducted in these waters.
Although inland areas are sparsely developed, the barrier
islands and localized areas along Route 9 are highly developed.

WATER QUALITY ASSESSMENT

Water quality varies with the differing environments encountered

in this basin. 1Inland tributaries originating in State forests

or sparsely developed lands are of excellent quality. As these
waters flow through more developed areas downstream, the levels

of fecal coliform bacteria, nutrients, solids, and biochemical

oxygen demand increase. The estuarine areas have very  low flows,

and the distance between inlets through the barrier beaches

precludes adequate tidal flushing of the back bays. Fecal coli-

form bacteria counts equal or exceed criterion levels at all stations
throughout the basin, with major increases over time noted in the
Forked River. Dissolved oxygen concentrations remain above the
criterion at all stations except Forked River. The decrease in
dissolved oxygen noted at this station parallels a doubling of

the biochemical oxygen demand within the most recent five year
period in the Forked Rivér. Biochemical oxygem demand levels are
also excessive in Tuckerton Creek. The acidic rivers and streams

of this area exhibit increasing pH values as they flow downstream
into the more developed estuarine areas. Moderate nitrate concen-
trations have remained relatively constant with time whereas
phosphorus levels have increased throughout this segment. Despite
excessive nutrient levels within waters of this basin, nuisance

algal blooms have presented minimal problems due to the predominantly
acidic, soft waters of this area. Non-filtrable residue and turbidity
have increased in the Forked. River.

VI.0.1



PROBLEM ASSESSMENT

The diversity of aquatlc environments in this segment pose a

variety of problems in meeting water quality goals. 1Inland areas
are experiencing intensive development westward from the Route 9
corridor. Septic seepage, surface runoff, and increased storm
water flows will continue to degrade existing ground and surface
water quallty Overloaded sewage treatment plants, some performing
only primary treatment, discharge from the mainland and barrier
beach islands into the bays and estuarine areas. These point
sources raise biochemical oxygen demand, solids, and fecal coliform
levels. Cape May City's combined storm & sanitary sewer system

and antiquated, overloaded treatment plant result in the bypassing

of raw sewage following any significant rainfall. Urban runoff

from densely populated cities on barrier beach islands (i.e. Atlantic
City, Ocean City, Wildwood) contribute major non-point source
pollution to the bay areas. Channel dredging and heavy boat traffic
raise turbidity and suspended solids levels.

GOAL ASSESSMENT AND RECOMMENDATIONS

The waters of the Southern Atlantic Coastal Segment represent an
invaluable recreational and commercial resource to the State of
New Jersey. Current problems associated with the point source
discharges from inadequate or overloaded - treatment plants will be
eliminated or reduced as funding levels permit completion of
regionalized facilities. Cape May and Atlantic City should be

a priority project in this program. Regionalization and sewering
of areas served by septic systems will maintain existing fishable-
quality in these waters, and could result in the reopening of
many currently condemned shellfishing areas by 1983. Additional
monitoring and extensive surveys on ground and surface waters are
necessary to establish baseline water quality in some areas and
to establish causative relationships for degradation in quality,
i.e. Forked River. Adequate surface and ground water standards
are urgently needed in this segment to assist in aggressively
pursuing proper planning activities for development of currently
unpopulated areas.

V1.0.2



11.
12.

13.

SOUTHERN ATLANTIC COASTAL SEGMENT

STATION LIST

Forked River
North Branch Forked River at Forked River
Oyster Creek near Brookville

Oyster Creek

~Manahawkin Creek

Mill Creek near Manahawkinu

Mill Creek at Manahawkin
Tuckerton Creek at Tuckerton
Tuckerton Creek at Tuckerton
Cedar Creek at Lanoka.Harbor
Tuckahoe River near Estelle Manor
Tuckahoe River ét Head of River

Absecon Creek at Absecon

VI.0.3
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Figure VI.0.2
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Figure VI.0.8
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S PC0CIA

Cbmpliance with
1977 Secondary/

Best Practicable

Map . Treatment
Number, Reguirements
A No -
iB " No
C No
D No
B No
P No

Table VI.O.1 MUNICIPAL AND INSTITUTIONAL DISCHARGER INVENTORY

S. Atlantic Coastal Basin

Flow (mgd)1975

Des.

Cap. _Avg, _Max,

18.2 10.7 13.8

40

.6 1.13 1.52

.5 35 .39
2.05 2.37 2.8
1.05 .83 .93
3.5 3.94 5.29

NPDES Existiné
Receiving Permit  ficatment
Discharger Municipality - Stream Number Process
Atlantic City Atlantic City _ Beach 0024988 Primary
Thorofare . -
Atlantic Cty. Atlantic City  Atlantic 0024473 Activd
- S.A.- Coastal Gcean . Sludge
" Brigantine Brigantine St. George's 0021725 Contact ‘
City City Thorofare Stabiliz. -
‘ Longpof‘t Longport Beach 0027502 Primary
Thorofare
Pleasant- Pleasant- Johnathan 002L49L5  High Rate
ville Water ville = Thorofare Trickling
Poll. Control o Filter
Fac.
Somers Point  Somers Point . Patcong 0023116 High Rate’
City City Creek ’ Trickling
Ventnor- . Ventnor Beach 0024805 Primary
Margate Joint Thorofare : '

Treatment Plant

. Average Daily

Effluent Qualit

! (1975)

BOD * NHo~N
ms/_liuzu mgzi #/Day Qther
94 8388 13.1 1169 SS 45 mg/]

77 728 - 14.6

88 254 13.5

35.6 704 24.2

35 244 18.4

87 2859 19.1

137

4.7

478

127

627 .

5§ 59.5
- mg/1

SS 57 mg/1

SS 44 mg/1

L]

SS 39 mg/1.

SS 69 mg/1
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MUNTICIPAL AND INSTITUTIONAL DISCHARGERS

South Attantic Coastal Basin

Lower Coastal Segment

Sewer Dept.

TableVI 0.1
(cont'd)
Compliance with 1977
Requirements of Sec- . NPDES
Map ondary/Best Practicable Receiving  Permit
Number Treatment LimitationMscharger Munfcipality Stream Number __
G Yes Tuckerton Tuckerton Tuckerton 0021032
Boro MUA Creek
H No Long Beach Long Beach Atlantic 0023272"
S.A. - Crest Ocean’ o
Plant :
I Yes Stafford MUA  Stafford Mi11 Creek 0026221
J Beach Haven Beach Atlantic 0020567
! s .Haven Ocean
Ocean County  Stafford - Atlantic 0026018
S.A. -Southern Ocean
K Yes Mystic Isles  Little Egg Roses Creek (0021466
Sewer Co. Harbor
L No . ship Bottom  Ship Bottom  Atlantic 0021237
S.A. Ocean
Borough of Beach
Beach Haven Haven
Water Dept.
M No Surf City Surf City .Atlantic. 0021563

Ocean

Existing .
Treatment

Process -

Contact~
Stabil-
{zation

Primary

- High Rate

Trickling

~Filter

Contact.

Stabil-
jzation
Secondary

Secondary

Prjmary’

Primary

Average Daily
Effluent Quality
Flow (mgd) 1975
Des. . BOD NH4-N

Cap. _Avg, Max. mg/) ¥/Day _ma/] #/Day Other

0.5 0.28 0.48 9.2 21 12.9 29.8

2.0 1.22 2.0 43 43 14.3145.2
0.58 0.3 0.57 11 37 15.6 44.0
1.5 0.94 1.58 43 33 11.3 88.3

20.0 (Plant not yet in operation)

.50 .51* 44.2%
75 .48
.75 .88*

Kote: An asterisk (*) denotes that this is not an average value fpr fhe>year, but the' value for the month with maximum monthly flow.

SS 23 mg/]
SS 36 mg/1
SS 9 mg/1

SS 40 mg/1
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Taple’ VI.O.1. MUNICIPAL AND INSTITUTIONAL DISCHARGER INVENTORY ,

fcont'
S. Atlantic Coastal Basin
Compliance with . .
1977 Secondary/ ' : : Elfhﬁrage gaih’
B P : . NPDES uent Quality
. es; racticable Permit EXisting  Flow (mgd) 1975 - = (1975)
Map reatment Receiying = *Ermi Treatment Des, ' NH-N
Number _Requirements Discharger Municipality Stream Number — Process’  Lap. Ava. Max. Miﬁﬂﬂl mo/1’#/0ay  Other
N Avalon Boro Avalon Gravens - 0021385 Contact - 1.6 .98 1.67 39 317 7.7 62.9 SS 56 mg/1
: o : Thorofare " Stabliz, '
Bay Motel' Upper Twp,  Ben Elders 0024597  sand - .025
Corp. . Creek. " Filter ,
No Cape May Cty. Middle Twp.,  Holmes 0026786 Contact o
Bd. of Free- Creek Stabiliz. .05 .026 .034 67 15 9.1 2 SS 179 mg/1
holders - ’ - ’ - . - ' :
Crest Haven
Yes ' Florida Motor Middle Twp. - Gar Creek.-, 60271;99 Extended .06 .02 .03 26 9.1 1.5 - SS. 37 mg/1
Court Aeration : o
0 . No Middle Twp. - Middle Twp. Crooked 0028037 Primary Wl .25 144 300 22.6 47.1 SS 113 mg/1
: _ Sew, Dist. Creek : - . s
#1 - Court :
‘ House
P No New Jersey  Ocean City Crook Horn 0027286 - Contact 1.0 .98 1.6 31 257 16.8 137  SS 43 mg/1
: Water Co. - ' Stabiliz. ‘
46th St. B . .
Q . . No - New Jersey Ocean City Great Egg 0023281 Primary 5.82 3.1 4.7 ‘132 3412 24 620 SS 65 mg/1
Mater Co. Harbor Bay . o
Third St.
. |
R No North Wild-  N. Wildwood  Hereford ~ 0023515 - ppymapy ~ 2.1 .901.82 113 853 28.2 211.6 SS 76 mg/1

wood Inlet’
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.

" S. Atlantic Coastal Rasin

(cont'd)
Cbmpliance with
1977 Secondary/
Best Practjcable
Map Treatment ‘ Receiving
Number Requirements Discharger Municipality Stream
S ~ No Sea Isle City * Sea Isle City Scraggy
: ' Creek
Yes " Seaville Sery. Dennis “Ludlam's
“Area -G.S. Pkwy Brook
No Shawcrest Lower Twp. Three Reach
Mobile Home Creek
Park
T Neo Stone Harbor  Stone Harbor Great
. Channel
U.S. Coast Cape May Cape May
Guard Training City Harbor -
Center (Two
outfalls) _
U No Wildwood City Wildwood City Post
' . Creek
v No . Wildwood W11dwood Richardson
: Crest ' . Crest ~ Channel
Cape May City Cape May " Delaware

City

Bay

NPDES |
Permit

Number
0023680°
0021121

002h538
ooe§58%

0020524

0022811

0027171

Existing
Treatment
Process

Priméry
Trickling
Filter
Extended
Aeration

Primary

Industrial

Primary
Primary

Primary

Table V1.0. ]_ MUNICIPAL AND INSTITUTIONAL DISHCARGER. INVENTORY

AQerage

Daily

Effluent Quality

.926

- Flow (mgd) 1975 (1975)
Des., BOD NH,-N
Cap. Avg. Max. mg/1 §/Day mg/? #/Day Other
.84 .76 2.0 78493 17.1 108 SS 69 mg/l
.03 .012° ,035
1 .03 .03 6.2 LB .37 $517mg/
1.2 .46 ..915 115443 13,3 51  SS 48 mg/l
. 3.5 1.98 3.57 1222009 16.6 274 SS 43 mg/1-
1.3 .9 2.0 1521141 25.3 190 SS 77 mg/
© 3.0 .64 101 519 20.4 104 SS 84 mg/)
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- Map
- Number

Compliance with-

1977 Secondary/

Tab1eVI. 0w

“(cont™d)_

. Atlantic Coastal Basin

Best Practicable
Treatment © Recefving
Requirements Discharger Municipality - Stream
Federal 011 Middle Twp. Storm
-Co. : © - Sewer . -
Garéen Lake Middle Twp. Cresse
Corp. . Creek
Snow Food Cape May Upper
. Products City © . Thorofare
Wildwood Wildwood Otten's
Clam Co., Inc, Harbor
Yes Jersey Ceniral “Lacey oyster Creek

Povier & Light

Co3

{

Seacoast Tuckerton
Products -

Stafford Stafford

Water Co.

NPDES
Permit
Number

A 0026123

0027197

oooh961

0004022

.

INDUSTRIAL DISCHARGER:

Average Daily
Effluent Quality
Existing (1975)
Treatment

Process

Flow (mgd) 1975
Des. . BOD, NH,-N

Cap. Avg. Max. mgll iLDmL ma/JflLDax Dther

Sand 056 27

Filter

..007 .009 1.6 10.4 .60 SS 56 mg/1

Industrial

Industrial

Secondary
(batch)

528 * 553



670" IA

Compliance with
1977 Secondary/
Best Practicable
Map Treatment
Number Requirements

X

Table VI.0.]1

Harvey Cedars Harvey Cedars
Water Dept

Ocean Twp. Ocean Twp.’

: MUA

(co nt'd)
) Receiving
Discharger Municipality  Stream
nd(an Union LcchtelA
cwer Creek
Tuckerton Tuckerton
Water Co.
Borough of Harvey Cedars
Harvey Cedars
Water Dept.
. Long Beach Surf City
S.A.
- Long Beach Long Beach Atlantic
S.A. Twp.
Ocean

Waretown

NPDES
Permit
Number

0021423
0025828
0025488

0023264

0023256

' Kinsey Cove 0025L88

MUNICIPAL AND INSTITUTIONAL DISCHARGER

S. Atlantic Coastal Basin

Average Daily
Effluent Quality

Existing Flow (mgd) 1975 (1975) 'NH "

Treatment  Des.
Process - Cap. _Ava. Max. mngi/_nu mﬂlﬂ.ﬁumm

Secondary '.40 27 9.0* 20.3'*

Primary 1.25

(seas.)
0.036

.085

Note: An asterisk {*) denotes that this is not an avetgalégev}gwé for the year, but the value for the month with maximum monthly flow.



VI.0.1

TJable MUNICIPAL AND INSTITUTIONAL DISCHARGE INVENTORY
(cont'd) :
) South Atlantic Coastal Basin
Compliance with ) . oall
: verage Daily
1977 Secondary/ Effiuent Quality
Best Practicable -NPDES Existing Flow (mgd) 1975 (1975)
Map Treatment - Receiving Permit  Treatment Des. BOD NH_-N :
Number Requirements Discharger Municipality Stream : "Numf)er Process Cap. Avg. Max. mg/1 §/Day mg/? #/Day Other
7 : Berkeley Twp. Berkeley Atlantic 0022917 Secondary .50  .30% ' 88.3* 8.3% £9.4*
S.A. ‘ Ocean
Lacey Mua Lacey 002k112
Berkeley Twp. Berkeley Clamming 0022969 Secondary .25 .09 * 10.8*
S.A. Creek
Yes N.J. Bureau  Lacey . Forked’ 0026808 Secondary
of Parks River
(Forked River
Marina)

OL*0°IA

Note: An asterisk (*) denotes that this s not an average value for the year, but the value for the month with maximum monthly flow.



CENTRAL PINE BARRENS

BASIN DESCRIPTION

The Central Pine Barrens includes:

Mullica River

Hammonton Creek

Batsto River

Oswego River

Wading River

Oyster Creek

Jakes Branch (tributary to Toms River)
McDonalds Branch

South Branch Rancocas Creek

The Central Pine Barrens is a portion of a much larger. wilderness
tract that covers approximately 2000 square miles. This area

is sparsely populated and contains minimal industrial development.
The upland areas drain Pine-Oak and Pine-Blackjack Forests. 2Acricul-
tural crops such as apples, peaches, and tomatoes dominate this
upland area. The lowlands are dominated by cedar swamp, hardwocd
swamp, and pitch pine forests. Cranberry and blueberry production

is the dominant agricultural crop in this area.

This region is underlain by the Cohansey and Kirkwood Formations.
These formations generally consist of medium to course sand which
"ranges from 20 to over 200 feet thick.

The Central Pine Barrens Region is an area of naturally acid soils
and waters which are low in Ggalcium, magnesium, alkalinity, buffer-
ing capacity, nitrogen, and phosphorus and high in iron. The
cranberry industry, which ranked third nationally in 1975, is de-
pendent on these acid waters. :

The shallow, slow moving streams are naturally tea-colored from
precipitation which has leached the forest litter and entered the
grocund water system. The stream flows are relatively constant
year round because of the large groundwater contribution.

WATER QUALITY ASSESSMENT

In general the water quality of surface waters in this portion of
the Pine Barrens is excellent. Percent saturation of dissolved
oxygen is usually near the criterion in all stations except those
stations in Hammonton Creek and McDonald's Branch. Five-day bio-
chemical oxygen demand are all below the criterion and show little
change with time. The waters in the Central Pine Barrens reglon
are naturally acidic. The variation from norm at station six on
Batsto River is atypical for surface waters in the Central Pine
Barrens. The phosphorus levels generally hover around the
criterion. Nitrate nitrogen levels are relatively low throughout
the Central Pine Barrens reglon. Raw data show elevated nitrate
nitrogen levels do appear in Ilammonton Creek. [Elevated nitrate

VI.P.1



nit;ogen levels also appeared in Batsto, Oswego, and Wading River
during the 1972-1976 period. However, the values during the
1968-1971 period are more reflective of the entire data base for
nitrate nitrogen concentrations in these three rivers. Non-
filterable residue (*suspended solids) and dissolved residue
(total dissolved solids) are within the criteria. Dissolved
residue is higher in the Mullica River than in other surface
waters in the Central Pine Barrens Region. Turbidity is generally
low throughout the surface waters in this region. However,
turbidity values appear to be higher in Hammonton Creek than in
other waters in the Central Pine Barrens Region.

PROBLEM ASSESSMENT

The Central Pine Barrens Region is sparsely populated, but these
population centers do have a significant impact on water quality
in tpis region. Because of the exceptional water quality in this
area, changes due to point and nonpoint sources of pollution are
noticed immediately. This is clearly evident in Hammonton Creek.
Hammonton Creek receives nutrient loadings contributed-by agri-
cultural activities, urban runofff from Hammonton, and treated
sewage discharged from the Hammonton Sewage Treatment Plant.

In addition, because of the low buffering capacity, pH will
change almost instantaneously when inflow pH is different

from the surface water. This has also occurred in Hammonton
Creek and resulted in elevated pH values in this surface

water. Biochemical oxygen demand loadings from point and
nonpoint sources caused a fishkill in 1976 in the Nescohague
Lake. Hammonton Creek is an example of how easily water

quality in‘the Central Pine Barrens Region is changed by
nonpoint and point source discharges of contaminants and
pollutants. ’

The discharge from Ancora State Hospital is causing similar
problems in Blue Anchor Brook, near the headwaters of the Mullica
River. Landing Creek has also experienced these problems down-
stream of the Egg Harbor City Sewage Treatment Plant. The low
dissolved oxygen concentration in McDonald's Branch is typical of
monitoring locations that are near groundwater discharge areas or
springs. ' )

There are several small lakes in this region. The Birchwood-
Oakwood Lakes chain is influenced by point and non-point sources

of nutrients from Medford Lakes Borough. The combination of shallow
depth and nutrient inputs have caused nuisance algal and aquatic
weed growth in this lake chain.

GOAL ASSESSMENT AND RECOMMENDATIONS

It is.expected that all surface waters in this region will meet

the fishable/swimmable goals of P.L. 92-500. However, P.L. 92-

500 also has an objective of restoring and maintaining the chemical,
physical, and biological integrity of surface waters. Implementation

VI.P.2



of pretreatment requirements for industry and the transfer of
municipal and institutional discharges from surface waters to

the land may improve water quality in the sgrface waters. In
addition, best management practices for agricultural operétlons
should also aid in restoring surface water quality to typical levels
in this region. However, it is unclear whether such controls of
point and non-point sources are sufficient to completely restore
Hammonton Creek to "Pine Barrens" character.

Another important factor that will affect the objective of main-
taining the physical, chemical, and biological integrity of surﬁace
waters is the fate of effluent contaminants for individual on-site
wastewater disposal systems. The sandy soils are highly permeable
and chemically-resistant. Thus these soils have reduced capability
to quickly and effectively filter out or immobilize wastes by '
oxidation, sorption, biochemical, and ion exchange action. As a
result of these factors, contaminants and pollutants can readily
enter and travel long distances in the aquifer, and perhaps enter
the surface waters at levels that may degrade water quality. Such
degradation would lead to changes in the natural aquatic biota.

Because of the intimate relationship between ground and surface
water quality, the fate of contaminants through the soils and

into the groundwater must be identified. Thus basic research

is necessary to make this determination. However, the process

in which the fate of contaminants and pollutants in the groundwater
is determined must readily be useable by regulatory agencies. The
DEP is presently funding such a project by Rutgers University.

Chemical and physical monitoring should be augmented with biological
monitoring. An indigenous species survey should be conducted in
this region. The results would be utilized when reviewing NPDES
permits to incorporate bioassay requirements where necessary.

The results would also be utilized to determine what changes .in

the indigenous aquatic biota have occurred in atypical streams

(e.g. Hammonton Creek).

Although the preceding assessment summarizes all water quality
data available to the Division of Water Resources, the following

graphs do not present all Central Pine Barrens Area water quality
data available to the Division. :

Neither the scope of this report nor its generalized fdrmat-for
displaying data allow presentation of all available water

quality data for the many small streams of the Central Pine
Barrens Area. However, the Division will prepare a comprehen-
sive inventory of the water quality data for this segment in 1978.

VI.P.3



10.

11.

12.

STATION LIST

Mullica River at Atsion Lake Outlet
M&llica River at Pleasant Mills
Hammonton Creek at  Hammonton
Hammonton Creek at Nortonbrook
Hammonton Creek at Mescochague Lake
B%tsto River at Baﬁsto

ngego River at Harrisville

Wading River near Harrisville
Oyster Creek near Brookville

Jaies Branch at South Toms River

McDonalds Branch in Lebanon State Forest

South Branch Rancocas Creek at Retreat

VI.P. 4
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Figure VI.P.2
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Figure VL.P.4
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Figure VI.P.5
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Compliance with 1977

Table VI.P. T INDUSTRIAL DISCHARGERS

| .
(cont dg_. Atlantic Coastal Basin
Pine Barrens

Secondary / Best NPDES
Map.. Practicable treatment Receiving - Permit
Number Requirements ~ Discharger Municipality Stream Number
: Braddock Frosted Winslow Mullica River 0004081
Foods Trib.
Eastern Brewing Hammonton Cedar Branch 0028223
Co.
L.N. Renault Galloway Elliots Creek 0005126
and Sons, Inc. o
Pacemaker Washington Mullica 005428
. Corp. -
Yes .{Discharge 001
- of 003)
1
;: Discharge 002
o ,
Lischarge 003
Whitehall Labs Hammonton Pond + 00024210

Average Daily

L Effluent Quality
Existing  Flow (mgd) 1975 (1975)
Treatment  Des. BOD NH.-N
Process Cap. Avg. Max. mg/l jguaz mg(? #/Day Other
Cooling .2
Water
Cooling
Water
Extended 01 .006 .012 22 l.d +6,8 .34 SS 80 mg/}
Aeration ‘ ' .
Extended .01 .006 .012 22 1.0° 6.8 .34 -SS §0 mg/l
Aeration .
Extended 01 .006 .012. 22 .1.0 6.8 .34 SS 80 mg/1
Reration '
Cooling .57

Water



G*d"IA

Number Requirements. -

A

Tgble VILP.1 MUNICIPAL AND INSTITUTIONAL DISCHARGERS

Compliance with 1977

Pine Barrens

Secondary / Best
Practicable treatment Recelying
i D#s;harger Municipality Stream
Yes "~ Ancora Psych- HWinslow Blue Anchor

iatric Hosp.

" Atlantic City Galloway s
Service Area

G.S. Pkwy
No " 'Egg Harbor City Egg Harbor
. City
No . Hammonton *Hanmonton

Brook

!

Mattix Run

Landing
. Creek

Hammonton
Creek

NPDES
Permit
Number

0021962

0027189

0024589.

0025160

Existing
Treatment
Process

Standard
Rate Trick-
ling Filter

Flow (mgd) 1975 .
Des,
Cap. Avg. Max. _  mg/l #/Day - 4/Day

.40

Sand Filter ,035

Standard
Rate Trick-
ting Filter

. High Rate

Trickling
Filter -
Standard
Rate Trick.
Filter

.34

1.6

.24

.03

.416

.73

.3

.04

417

.79

Average Daily -
Effluent Quality
(1975)

BODg . NHa-N

17 38 5.0 0.2

‘22 76 18 62.4

102 623 12.3 74.8

Qther

S 24
mg/1

SS 4.4
mg/1

SS 38
mg/1

SS 48.5
mg/1



STATION LIST

GREAT EGG HARBOR RIVER SEGMENT

1. Great Egg Harbor River at Berlin

2. .Great Egg Harbor River near Sicklerville

3. . Great Egg Harbor River at Winslow

4. Great Egg Harbor River near Blue Anchor

5. Great Egg Harbor River at Folsom

6. Great Egg Harbor River at Penny Pot

7. .Great Egg Hérbor River at Weymouth

8. Great Egg Harbor River a£ Mays Landing

9. ‘AGreat Egg Harbor River tributary at Sicklerville

10. Great Egg Harbor River tributary at Winslow
11. Fourmile Brook at Winslow Crossing

12. Fourmile Brook at New Brooklyn

13. équankum_Brook near Winslow

1l4.- Deep Run at Weymouth

VI.Q.2



GREAT EGG HARBOR RIVER

BASIN DESCRIPTION

The Great Egg Harbor River originates in the_rural, agricultrual
areas of eastern Gloucester and Camden counties. It flows south-
eastward through suburban, light industrial, and commerc1a%
‘developments in Atlantic County to its entrance, tbrough tldgl salt
marshes, into Great Egg Harbor. Most development in the drainage
basin is localized in the vicinity of Berlin, Winslow and Mays
Landing, and along the entire length of the riverbank._ Water is
utilized for agricultrual purposes, and as a high quality fresh
water contributions in support of significant recreational fishing
and commercial shellfishing in Great Egg Harbor.

"WATER QUALITY ASSESSMENT

Water quality of the Great Egg Harbor River drainage area is
generally very good. Fecal coliform bacteria counts are above
the criterion at most stations in this basin and are extremely
high in the Squankum Brook tributary in Monroe Township, Gloucester
County. Dissolved oxygen levels are depressed in tributaries
upstream of Blue Anchor, particularly in Quankum Brook. The

low dissolved oxygen values at this station are correlated with
excessive biochemical oxygen demand. Biochemical oxygen demand
levels are generally within the criterion at the remainder of

the stations. The higher pH of upstream tributaries decreases

as the Egg Harbor River flows downstream into Atlantic County.
The pH levels increase below the confluence with Deep Run but
return to decrease levels downstream. Nutrient levels are higher
"in upstream tributaries, and tend to decrease on the downstream
main stem. Squankum Brook levels of phosphorous are extremely
high.

~PROBLEM ASSESSMENT

Great Egg Harbor River receives point source pollution from

the Berlin sewage treatment plant. The Squankum Brook and Deep

Run tributaries have been significantly degraded by Monroe Town-
ship M.U.A. and Buena Boro “treatment plant discharges, respectively
Major contributors of pollutants are non-point sources

of agricultural and residential storm water runoff and septic
system seepage from riverside development.

GOAL ASSESSMENT AND RECOMMENDATIONS

Waters are suitable for fishing and meet swimmable criteria in
some segments. The goal of fishable/swimmable waters by 1983
is feasible if adequate surface and ground water quality stan-
dards, basin planning, and areawide planning practices are
utilized in future development to minimize non-point source
contributions. Additionally, point source pollution by Berlin
and Hamilton Township M.U.A. sewage treatment plants must be

eliminated or reduced by upgrading to minimal 1977 best practicable
technology standards.

VI.Q.1
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Figure VI.Q.3
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Figure VI.Q.4

oo PERCENTILE PLOT

440
355-|-
271°
186-|-
BOD -
5 DAY .
mg/ | -
102_}-
- | ®©
- YEAR ROUND VALUES
- 1968 — 1971  Areeeevee
- 1972 —1976
. STATIONS
I e T S B iy s e e e B s
. / .
i 2 3 4 5 7 8 9 10 1 12 13 14 15 16 17 18 19-20 21 23



85

a!
|

73

53~

Figure VI.Q.5

oo!" PERCENTILE PLOT

©®

YEAR ROUND VALUES
1968 — 1971  Agrrassesy

1972 —1976 )
CRITERION  sverswae

» STATIONS
i l l 1 ! 1 | 1 | l

R L R N L T L R )

| | | |

{ |
10 1

.
o
o
N

ol
fo)
~-
o
(D—

|
{ { I :
2 13 14 15 16 17

J R
1l8 19 20 Q,I

]
23



NITRATE
N

mg/I

22-

16—

11

05-

Figure VI.Q.6

9ot? PERCENTILE PLOT

©

RN

O]

YEAR ROUND VALUES
1968 — 1971 Lo-iarsensf
1972 —1976

\

AR I I T I A N

I T IR G WU N S N . | :

' | ( o !
A5 6 7 8 & 10 1 12 13 14 15 6 17 18 W20 2 2

5



9.0

72-

54-

PHOSPHORUS
P

- mg/l|

19~

10

R EERE

006-| &

N A AR

R L L I L L

Figure VI.Q.7

900" PERCENTILE PLOT

O]

- m@x@xmw@mmm S U A P A Y U AR

YEAR ROUND VALUES
1968 — 1971 Ai=cveransy
1972 —1976
CRITERION R AN
STATIONS

—h e

| B ! ! ! 1 S I
B | ! I J J L i I
M 12 13 14 15 16 17 18 19 20



Figure VI.Q.8
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Figure VI.Q.]O
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Compliance with
1977 Secondary/
Best Practicable

Table VI.Q']MUNIClPAL AND INSTITUTIONAL DISCHARGER INVENTORY

S. Atlantic Coasial Basin
Great Egg Harbor River Region Segment

e 0 IA

Map treatment . Receiving
Number Requirements Discharger Municipality  Stream
‘ Yes Atlantic City Hammonton Makepeace
Expressway- Stream
Hammonton ‘
Yes Atlantic.City Hami{lton Babcock
, Racing Assoc. : Creek
A No Berlin Dept. . Berlin " Egg Harbor *
. - ' River
B Yes. Buena Boro. Buena Boro. " Deep Run- .
) MUA . Brook
o No Hamilton Twp. . Hamilton Bobcock
) “MUA Stream
D . Yes N.A.F.E.C. Egg Harbor “Gravelly
Twp. - Run

Rate Trick-
1ing Filter

.28 .

Existing
Treatment - Des.
~ Process
Extended »  .004 .001
-Aeration
: ' 1
Primary .33 .02
Activ; .6 .72
Sludge
Contact .4
- Stabiliz, -
High Rate .'.625 .47
Trickling C
Fitter
Standard W22 .22

Flow (mgd) 1975 .
Lap. Avg. Max.

025

.265

“*Average Daily
Effluent Quality
© {1975) .

-BOD NH3-N

mg/l mg/1° #/Day

21..02 18 .15

15 2 2.4 .40
57 342 16.2 97.2-
15.735 16,6 38.7

40° 157 17.3 67.8

17 3 53 9.72

Qther
SS 54 mg/1

S8 6.7 mg/i

SS 52 mg/1

$S 31 mg/1

SS 48 mg/1

$S 23 mg/1



Compliance with
1977 Secondary/

Best Practicable

Map . Treatment
Numbeyr . Regquirements
Yes

FUDUIA

Table VI.Q.1
(cont'd

~«DUSTRIAL DISCHARGERS

S. Atlant?c Coastal Lusin
Great Egg Harbor River Region Segmpnt

» ‘ NEDES
. Recelving  Permit

Discharger Municipality - Stream Nuimber.,
B.L. England Upper Twp. Great Egg
Generating * Harbor Bay
Station
- Unit 3
(Discharge 012)
Discharge 013 Upper Twp. Great Egg

: Harbor Bay
Lenox China, Galloway Babcock
Inc. Creek
Scott Paper  Buena Boro Deep Run
Co. Trib.

Avérage Dail{ 4
Effluent Quality

5§ 16 mg/)

Existing Flow (mgd) 1975 (1975) .
Treatment  Des. BOD; - NHg-N
Process Cap. Avg. Max. mg/l §[Dax mq/) #/Day Other
Industrial ’
Industrial
Intermittent .035 .022 .029 - '12. .2.2 N 2
Sand Filter . o .

01



Table VI.Q.5  [NOUSTRIAL DISCHARGER",

S. Atlantic Coastal Basin
Great Egq Harbor River Region Segment

Average Daily

Compliance with 1977 ‘ o Ef fluent Quality -
Secondary /Best . UPDES © bisting  Flow (mgd) 1975 1975)
-Map . Practicable Treat- L - Receiving = Permit Treatment Des. ‘ BOD NH.,-N
Number ment Redquirements D‘SC""Q"" Municipality - Stream ° Number . Process _ Cap. Avg. Max. iﬂ!ay
B.L. England Upper Twp. Great E&jg "Industrial
Generatlng Harbor Bay
Station .
- Unit 1 and 2
(Discharge 001)
Discharge 002 "~ Industrial
Discharge 003
- Industrial
< o .
o Discharge 006 Industrial
IO ' .
B m - ! "
Discharge.007 Industrial
Discharge 008 Industrial
Discharge 009 : Cooling
' Water
Discharge 010 . Cooling
: Water

Discharge 01 Industrial .
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v oyt IA

Compliance with
1977 Secondary/
Best Practicable
Treatment

. Number Requirements

Map

Jable

Discharger Municipality

Stream Numbexr

VI.R.7 MUNICIPAL AND INSTITUTIONAL DISCHARGEN INVENTORY .

N. Atlantic Coastal Basin
Toms” River Segment

NPDES
Receiving Permit

Existing

Treatment '

Process

Flow (mgd) 1975
Des. ’

B
*Cap, Avg. Max. mg

Average Daily

Effluent Quality
NH3-N

0D
/!Sﬁlggv mg/1 #/Day Other

Note:

No

No -

No

No

Yes |

>‘No

No

Island Heights.lsland Hts.
Boro

“Maxim Sewer- -~ Howell

age Corp.

Lavalette Lavalette
Boro ’

Harmony Jackson
Sewer Co.

Marc Village ° Howell

Jackson Twp,  Jacksor

MUA Brook-

wood 1

Jackson Twp.  Jacksor
MUA Brookwood
2

Di1lons Creek 0055896

Haystack Bk. 0020311

~ Atlantic 002692?

Ocean

S. Branch 00205803

Metedeconk
River

Ground Hog 0026646
Brook

S. Branch 0024058
Metedeconk
River

's. Branch’ - 0024066

Metedeconk
River

Trickling
Filter

Contact -
Stabil-
fzation
Primary

Contact
Stabil-
{zation .

Intermit-
tant sand
filte

po *sﬁing
lagoon

Contact
Stabil-
fzation . .

Contact
Stabil-
ization, .

(yr.avg)(Seas.)
0.40 0.19 0.2

.45 .37 .46
0.87 0.62 1.0

L

0.14 0.07 0.0R

0.20 .20 .7

0.5 25 W2

63
70 M3
77400
a4 75
22, 46

32

13

23

24

12

14.4

97

67

13

40.8

249

An asterisk (*) denotes that this is not an average value for the year, bu; the value for thg month with'mdximum monthly flow.

SS 29 mg/1

SS 77 mg/1
S 60 mg/1

$S 39 mg/}

$s 51 mg/1

SS 37 mg/1



Table . VIL.R.T  HMUNICIPAL AND INSTITUTIONAL DISCHARGER. INVENTORY

$S 72 mg/1

SS 15.6 mg/1

1
(contld) Atlantic faastal Basin
iver Segment
Compliance with Toms Rive en Average Daily
. d 1
1977 Secon<_iary/ o NPDES Effluent Quality
Best Practicable - Existing Flow (mgd) 1975 (1975) .
Map Treatment ' Receiving = Permit  qreapmont  pes. BOD, N“. -N o
Number Requirements Discharger Municipality Stream .Number  process Cap. Avg. Max. mg/1°#/Day mg/? 1/Day  Other
E No Jackson Twp.  Jackson - N. Branch ~ 002LOTh contact 0.3 .23 .26 . 48 91 26.2 49.9
, MUA Brook- Metedeconk Stabiliza-: .
wood #3 , River off tion
Brewers Lane
Yes . Cricket Howel i N. Branch 0023167 Secondary ..006 .003' .003 10 .23 3 .gs
Restaurant Metedeconk . . : s
- F ~ Berkeley Twp. Berkeley Trib. of 0022942 secondary .50 .46+ 111.9% * 16% 61+
— S.A, Barnegat ;
= (Berkeley Bay
et Shores) .
Yes Brick Piaza  Brick Cedar Bridge 0021067 Secondary .05 3.36% LA

Inc. . Creek



Compliance with
1977 Secondary/

Table \VI.R.T MUNICIPAL AND INSTITUTIONAL DISCHARGER.INVENTORY

~(cont'd) N. Atlantic fnastal Basin

Toms. River Segment

NPDES

Average Daily
Effiuent Quality

Best Practicable X Existing  Flow {mgd) 1975 (1975) b
Treatment ‘ Recelving , Fermit  yroatment Des. BOD, }' .
er Requirements Discharger Municipality Stream .Number  process . Cap. Avq. Max. mg/l *4/0ay. ma/. #/Day.
No Jackson Twp. Ja‘ckson. N. Branch 002407k Contact 0.3 .23 .26 .- 48 - 91 26.2 49 9
MUA Brook- Metedeconk ’ Stabiliza- ‘
wood #3 River off . tion
Brewers Lane
Yes Cricket Howell N. Branch 0023167 Secondary 006 .003° .003 10 .23 2 .05
: Restaurant Hetedeconk . ' A
Berke]ey Twp. Berkeley Trib. of 0022942 Secondary .50 .46% 111.9%  16* 61*
S.A . Barnegat . . '
(Berkelcy By
Shores} ) )
Yes Brick Piaza Brick Cedar Bridge 0021067 Secondary .05 3.36* 3
Inc. ) Creek ’

SS 15.6 mg/1



Table VIR,

Toms River Segment

(cont'd)
Compliance with
1977 Secendary/
Best Practicable
Map Treatment ’ ‘ Receiving
Number Requirements Discharger Municipality Stream
G Dover Twp. S.A.  Dover Atlantic
Ocean
Marc Village Howell Ground Hog
' ' Brook
Kinding Grook Howell
Mobile Home
Park
Y _ Borough of Lakehurst Manapaqua
= lLakehurst . Brook
—
~
o
f nof ' Atianti
Borough o egside antic
Seaside His. EGIQLQS Ocean

MUNICIPAL AND INSTITUTIONAL DISCHARGER INVENTORY

N Atlantic Coastal Basin

Average Daily
Effluent Quality

NPDE{? TExisting Flow (mgd) 1975 {1975)
Permit Treatment  Des. BOD; - NH-N
Number -  Process Cap. Avo. Max. wg/) #/Day mgLi £/0ay
0024775  Primary 12.0 '
Upgrading
to Second-
ary
0026643  Advanced- .05
biological
0026956
0027952 _Advanced .30
0023370  Primary 2.20 V... 17i.8* 6% g7+

Note: An asterisk (*) denotes that this is not an average va]uelof the year, but the value for the month with maximum monthly flow.



S Gyt IA

1
.(C.ont d) H. Atlantic Cnastal Basin
Compliance with Toms(Rlver Segment
1977 Secondary/ ‘
Best Practicable ) ‘ NPDE? Existing Flow {mgd) 1975
Map Treatment ' Receiving , Fermit  yreatment Des.
Number Requirements Discharger Municipality Stream .Number  process Cap. Avg. Max,
B No Jackson Twp.,  Jacksen N. Branch 002L0Th  contact 0.3 .23 .26 -
MUA Brook- Metedeconk Stabiliza-
wood #3 River off tion
Brewers Lane
Yes Cricket Howel] N, Branch 0023167 Secondary ..006 .003"' .003
Res taurant- Metedeconk .
F Berkeley Twp. Berkeley Trib. of 0022942 Secondary ..50 .46*
A ' . Barnegat : . : .
{Berkeley Bjy : '
Shores) ' .
Yes Brick Piaza Brick Cedar Bridge 0021067 Secondary " .05

Table . VI.R.1

MUNICIPAL ARD INSTITUTIONAL DISCHARGER‘I_NVENTORY

Inc.

Creek

Av
Eff

BOD,
mg/}l

erage Daily
luent Quality
(1975) -N

#/0ay

m_qd_ 1/Day ' ,ﬁther

48

10

3.36%

91 26.2 49.9

23 2 .08

111.9*% © 16% 61*

3

S 72 mg/1

SS 15.6 mg/1



L4 IA

Compliance with
1977 Secondary/
Best Practicable

Map. Treatment
Number Requirements
I
J No
K
L No

Yes

Table VI.R.1: MUNICIPAL AND INSTITUTIONAL DISCHARGE

. TomsARiver Segment

Ocean Twp.
MUA

Ocean Twp.

(cont'd)
Receiving

Discharger Municipality Stream
Toms River Dover
Water Co.- . .

Holly

Toms River Dover

Water Co-

Brooks
Atlantic Water Dover

Care Service )

Lakehurst Naval Manchester Manapagua
Afr Station Brook
Borough of Seas{de Atlantic
Seaside Park Ocean
P-rk
Jcean County ~ Brick “Atlantic
S.A. : Ocean
‘First Jersey " Brick

National

Bank
Borough of  Island Hts.  Dillons
Island Hts. Creek

N. Atlantic Coastal Basin

NPDES

-Permit

Number.
* 0025649

0025659

0025151

0028142

0022896

0027791

Average Daily

Effiuent Quality

Existing  Flow (mgd) 1975 (1975)
Treatment. Des., BOO, . . NH3-N
Process Lap. _Avg. Max. mg[l.i{ﬂayx.mgll 4/Day
27 101°
Primary 295 100
Secondary 28.0 PlantAnot yet 1n operation

Secondary - .40

.085

(ither



TableVT .R.1 INDUSTRIAL DISCHARGER
(cont'dk. Atlantic Coastal Basin

(84 IA

Compliance with . Toms River Segment
1 Secondar Average Daily
91T . ‘Y/ : Efftuent Quality
Best Practicable NPDES Existing Flow (mgd) 1975 (1975)
, Map Tre.a'v.tment B Receiving Permit  treatment  Des. BOD L
Number  Requirements Discharger Municipality Stream Number  Process Cap. Avg: Max: mg/] i?DﬂI mg/1 f/Day  Other
Lakehurst Naval Manchester
Air Station
Lakehurst Naval Manchester
Air Station
Lakchurst Naval Manchester
Air Station
Lakehurst Naval Manchester
Alr Station
Lakehurst Naval Manchester
Air Station
Lakehurst Raval Manchester
Air Station
Lakehurst Naval Manchester
Alr Station
Lakehurst Naval Manchester Manapagua .27 101
Afr Station Brook
Toms River Dover l Tems River, Secondary

Chem Co. - Atl. Ocean (batch)
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Map

Number

M

Table VILR.1  MUNICIPAL AMD INSTITUTIONAL DISCHARGIR INVENTORY

~ 1
(COth d) N. Atlantic Coastal Basin
Compliance with ‘ Toms River Segment
1977 Secondary/
Best PRracticable NPDES [ ictin
- Permit ’
Treatment . Recefving ermi Treatment
Requirements Discharger Municipality” Stream Number Process
Berkeley Twp. Berkeley Atlantic 0022951 Secondary
S.A. Ocean .
ﬁorough of Seaside Atlantic 0027316 Primary
Scaside - Park Ocean ,
Park
Berkeley Twp. Berkeley . Clamming 0022969 Secondary
S.A. Creek

E

Average Daily
ffluent Quality

Flow (mgd) 1975 (1975)

Des. - ROD i, -

Cap. Avg. Max. mg/1 %/Day mg/? #/Day Other
500 L300 £ B88.3* 8.3* 69.4*

95 1.1

.25 .09 * 10.8*

Note: An asterisk (*) denotes that this 1s not an average value for the year, but the value for the month with maximum monthly flow.



Table }'|VI.R.1 INDUSTRIAL DISCHARGER.
(cont'd) | piiantic constal Basin

0[?8'1/\ .

Compliance with
1977 Secondary/

Toms. River Segment

Best Practicable NPDES Exist] Flow (ngd) 1 Effh(:ent ()Juality
M . . xisting ow (mg 975 1975
rap RTre"f‘tm?m : - . Recelving Perml;f Treatment  Des. , nn3-n
Numb.e;c, egulrements Discharger Municipality Stream Numbe Process Cap. Avg. Max. mg/1 #;Du g( (daz Other
N.Y. and Long Bay Head 0022373 0N |
Branch Rail- Separater
‘road .
Borden Inc.  Pt. Pleasant  Wills Hole 0004979
Snow Food . Beach Thorough- :
Prcducts - fare .
Asarco Manchester . - Green Branch 0020681 Settling
Manchester of Wrangle Ponds
Unit Brook
SCM Corp. Jackson 0025169 Settling
Jackson . Ponds
Mine
EXXON Corp Lakewood 0026107
Toms River Dover Toms River,0024120 Secondary
Chem Co. Atl. Ocean g (batch)

Average Daily




MANASQUAN RIVER AND SHARK RIVER

BASIN DESCRIPTION

The Manasquan River and Shark River originate in Monmouth County
and flow eastward to enter the Atlantic Ocean through inlets located
26 and 20 miles south- of Sandy Hook. The Manasquan River is
connected in its lower tidal reach to northern Barnegat Bay through
the Point Pleasant Canal. Both rivers support intensive boating
and fishing in the downstream tidal areas. The Manasquan Inlet

has developed into one of the major sportfishing and commercial
clamming and fishing centers on the eastern seaboard. The two
rivers flow downstream through agricultural, residential, public
lands and light industrial development to the densely populated
areas of the Jersey Shore. '

WATER QUALITY ASSESSMENT

Overall water quality on both rivers 'is good, with Shark River
Watershed utilized as a potable water source through the Jumping
Brook and Glendola reservoirs. The Manasquan River is classified
as trout maintenance water in its fresh water areas. However, existing
data for two stations indicate excessive fecal coliform bacteria
levels in both rivers. Tidal portions of both rivers are closed
to the harvest of oysters, clams or mussels. Dissolved oxygen
levels are low in these slow flowing drainage basins, and are
depressed by the excessive biochemical oxygen demand: exerted

from antiquated, overloaded sewage treatment plants and a

large landfill. Pollutant levels decrease as dilution increases
with down-stream flow. Phosphorous levels exceed the criterion

at Squankum on the Manasquan. Nitrate levels are highest in

those low flow tributaries subject to agricultural runoff

and treatment plant discharges on the upper Manasquan. The

Marsh Bog Creek tributary to the Manasquan originates in an
acidic bog environment, resulting in pH levels remaining

low downstream to the confluence with the Manasquan.

PROBLEM ASSESSMENT

The Manasquan and Shark Rivers are subject to non-point source
degradation from agricultural runoff, landfill leachate, septic
tank seepage, and storm water runoff in densely populated
developed areas. Excessive biochemical oxygen demand levels
are attributed to waste loading from inadequate and overloaded
industrial, private, and municipal waste treatment plants.
Dubois Creek is a prime example of a low flow stream polluted
by an overloaded municipal sewage treatment plant (Freehold
Boro) which receives industrial wastes.

VI.S.]



GOAL ASSESSMENT AND RECOMMENDATIONS

Fishable quality waters currently exist on Fhe Manasquan and Shark
Rivers, with some segments classified as trout maintenance waters.
Shark River drainage currently feeds two potable water reservoirs,
and an additional reservoir is planned on the Manasquan. Excessive
fecal coliform levels preclude swimming in all areas of both rivers
except in extreme downstream tidal areas adjacent to the Atlantic
Ocean. Achievement of swimmable goals by 1983 will be extremely
difficult due to the non-point sources of the coliform bacteria.
Efforts should be directed toward expanded monitoring efforts

to improve the data base on water quality in these rivers. More
intensive surveys, enforcement activities, and planning activities
must be directed toward preserving or improving the quality of
tributary streams in western and northwestern areas of the county

as development expands into these regions. The densely populated
areas of these drainage basins contain several eutrophic, under-
utilized lakes which could be greatly enhanced for fishing, swimming,
and boating by lake restoration projects. Efforts should be directed
toward obtaining federal funding for:restoration of Lake Como,

Deal Lake, Wreck Pond, and others.

VI.S.2
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10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

20.

Manasquan
Manasquan
Manasquan
Manasquan
Manasquan
Manasquan
Manasquan
Manasquan

Mingamahone
Mingamahone
Mingamahone
Mingamahone

River
River
River
River
River
River
River
River

STATIONS
MANASQUAN RIVER

at Elton

near Georgia

at Wyckoff Mills

at Fairfield

at Farmingdale

at Squankum

at Allenwood

Tributary near Adelphia

Brook near Earle
Brook at Asbury
Brook at Birdsall
Brook at Squankum

Marsh Bog Brook near Shacks Corner
Marsh Bog Brook at Farmingdale
Marsh Bog Brook at Squankum

Debois Creek near Freehold
Debois Creek at Adelphia
Debois Creek at Wyckoff Mills

Shark River near Neptune City

Jumping Brook near Neptune City
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TOMS RIVER AND METEDECONK RIVER

BASIN DESCRIPTION

The headwaters of the Toms River lie in the relatively underdeveloped
western sections of Ocean County. The river flows eastward into
Barnegat Bay, entering the bay eleven miles North of Barnegat Inlet.
The drainage area comprises 265 square miles. Upstream areas have
relatively flat topography with wide swampy flood plains. The
downstream areas are densely populated with almost complete.
commercial and residential development. Surface waters are utilized
for agricultural, industrial, and recreational shellfishing, fishing,
and swimming purposes. The river is tidal upstream to the dam at

the town of Toms River.

The Metedeconk River has its headwatefs on the border of Middlesex
and Monmouth counties. The topography of the drainage basin is
flat, with upstream agricultural and residential areas encompassing
several lakes fed by slow moving tributary streams. The Metedeconk
River flows through heavy residential development in downstream
areas as 1t en*ters northern Barnegat Bay.

WATER QUALITY ASSESSMENT

The overall quality of the Toms River and Metedeconk River is good.
On the Toms River and the Metedeconk, fecal coliform bacteria
counts have decreased though numbers remain above the criterion
level. Dissolved oxygen levels have increased on the main stem

of Toms River and are above the criterion. However, dissolved
oxygen concentrations on the Jake's Branch tributary have decreased,
and are currently below the criterion. On the Metedeconk North
Branch dissolved oxygen levels have decreased, but remain well
above the criterion. Five day biochemical oxygen demand has
increased at all stations in both drainage basins except on the
North Branch of the Metedeconk, and all levels are below the
criterion. The pH values of Toms River remain lower than those

of the Metedeconk, which is typical of the acidic streams and
rivers of the pine forests of southern New Jersey. However,

the Jake's Brook tributary to Toms River has markedly increased

pH levels over those of the previous five year period. All pH
values for the Metedeconk and Toms River are within criterion
limits. Nutrient concentrations of nitrate in Toms River are

high, with Jake's Branch tributary increasing to excessive levels.
Metedeconk concentrations of nitrate remain very high. Phosphorous
concentrations in Toms River are above criterion limits at all
stations, although they have decreased at the Jake's Brook and
Toms River stations. Metedeconk phosphorous concentrations have
decreased markedly, however, levels continue to be above the
criterion. Non-filtrable residue concentrations in Toms River
remain below criterion levels, as in the Metedeconk North Branch.
The Metedeconk South Branch contains excessive solids. Turbidity
levels have decreased throughout Toms River and the Metedeconk '
with time, and all values are below the criterion.

VI .R.1



PROBLEM ASSESSMENT

Major problems in Toms River and Metedeconk River water quality
can be attributed to the extremely rapid population growth and
development experienced throughout their, drainage basins. 1In-
adequate septic systems in a predominantly sand environment;
overloaded, antiquated waste treatment plants; and substantial
storm water runoff contributions in downstream areas have combined
with the natural slow flowing character of these rivers to degrade
water quality with excessive solids, nutrient loadings, fecal
coliforms and biochemical oxygen ‘demand. Heavy powerboat utili-
zation of downstream portions has also contributed to degraded
water quality through discharges of sewage, o0il and gasoline, and
litter. Noxious algal blooms and excessive aquatic vegetation
growth hinder recreational usage of lakes in the Metedeconk drainage
and the main stem of the Metedeconk River.

GOAL ASSESSMENT AND RECOMMENDATIONS

The elimination of several sewage treatment plant discharges has
resulted in water quality improvement in these waters during recent -
years. With continued federal funding to construct additional
regionalized collection and treatment facilities for heavily
populated areas currently served by septic systems, water quality
should continue to improve. The current fishable quality can

be maintained, and may “improve, in these rivers, but swimmable
quality will be more difficult to achieve due to the large storm
water runoff to downstream waters from heavily developed areas.
Emphasis should be placed on federal lake restoration funding in
this area. Additional monitoring activities must be initiated to
expand the existing data on water quality. Intensive surveys on _
problem segments such as Jake's Brook should be conducted to ascertain
causative pollutant sources.

VI.R.2
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Figure VI.R.5
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Figure VI.R.7
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Figure VI. R.8
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Table ._VI.S-T MUNICIPAL AND INSTITUTIONALIDISCHARGERS INVENTORY

N. Atlantic Coastal Basin
Manasquan River Segment

Average Datly

Compliance with 1977 Effluent Qual]ty

Secondary / Best NPDES  kxisting  Flow (mgd) 1975
Practicable o _ Receiving Permit Treatment  Des. BODg NH3-N
Requirements Discharger Municipality  Stream Number  Process . Cap. _Ava. Max. mg/l “#/Day ma/l” #/Day Qther .
Yes ) Adelphia Sewer Howell - Manasquan 0020133 Intermittent 0.13 0.08 0.1 7.2 4.9 3.6 2.4 SS:4.2°
Co. . ‘ Sand Filter mg/1
Yo Freehold Boro.  Freehold Boro. DuBois ‘002665  High Rate 1.5 1.47 1.55 59 722 19.1 234 ss5:48
Creek E ' Trickling S mg/1
Filter )
Standard Rate
Trickling
Filter
No ' Wynnewood Sewer- Freehold Twp. Pasamaconoway 0021008 Extended 0.38 0.23 0.35 71 138 18.2. 35.4 $5:66.5
age Utility Co. Stream : Reration . _ mg/1
No : ’ Manasquan Manasquan Atlantic 0022454 Primary 0.56 0.48 0.6 130 520 24.4 97.9 SS:55
Ocean . i o , . mg/1
Freehold Twp. Freehold Twp. Manasquan 0027120 Physical 0.05 0.03 0.03 20.5 4.6 ""24.7 5.»6‘: $5:13
{Woodgate Farms River Chemical: ' mg/1
Sect. 3) '
Ybs . Silvermead Adult Freehnld Twp. Pasaquanacqua 0020494 Extended 0.03 0i02 0.02 28- 4.4 16:9 2.7 s5:24 .
' Mobile Home Brook Aeration : mg/1
anmunity .

Note: An asterisk (*)‘denotes. that this is not an average value ror the year, but the value for the month with maximum monthly flow.
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Number
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MUNICIPAL AND INSTITUTIONAL DISCHARGERS INVENTORY

(cont' d) N. Atlantic Coastal Basin
Manasquan River Segment
‘Compliance with 1977 Average Daily
Secondary / Best NPDES Effluent Quality
. 0 Existing Flow (mgd) 1975 1975
Practflcable treatment Receiving Permit  Treatment  pes. BODs NH,-N
Requirements Discharger Municipality Stream bet  Process Cap.  Avg. Max. ma/1°#/Da mg/1 #/Da
Numbe =23 lap. Avg. Max.
: Freehold Sewer  Freehold Twp.  Trib. of 0027766 Extended .8 1.08 1.28 39 351 18.2 164
No Co. Manasquan . Aeration
Contact
' Stabilization

Arthur Bris- Wall Manasquan 0022977 Intermittent .02 .02

bane Child , River R ‘ Sand Filter

Treatment Ctr. Branch . )
Yes Farmingdale Farmingdale Marsh Bog 0026638 Intermittent 03 .01 1 0.7 11.8

Garden Apts, Brook A Sand Filter -
Yes Pt. Pleasant Pt. Pleasant Bay Head- - 0026611 Advanced

Bd. of Educa- Manasquan

tion o ‘Canal

Othe@”

$S:91
mg/1

SS: 24
mg/1



Map

o

9°5* A

: Table VI.S.T MuNICIPAL AND INSTITUTIONAL DISCHARGERS

N. Atlantic Coastal ﬁasin

Manasquan River Segment

(cont'd)
Compliance with 1977
Secondary / Best NPDES
Practicable .treatment - Receiving Permit,
Réquirements - Discharger Municipality Stream Number
Yes Neptune Twp. ANeptune Twp, Atlantic 0024881 -
S.T.p. #1 Ocean .
Nol, Neptune Twp. Neptune Twp. Atlantic 0024872
S.T.P. #2 Ocean
No . | Bradley Bradley Beach  Atlantic 0021059
i Beach Ocean
Evergreen
Ave. f1
.No Bradley Bradley Beach- Atlantic 0021059
- Beach Ocean -
Ocean Park
#2
. N.J.. H'wy Wall Trib. to 1148
Yes Auth. Garden : . . 002114
State Pkwy. Shark Rlyer

Existing

Average Daily
Effzgent Quality

. Flow (mgd) 1975 975)

Treatment  Des. BOD NH3-N
Process Cap. Avg. Max. mg/1 ?/Daz mg/1 #/Day  Other '
Primary 1.16 1.82 1.99 156 2368'ul9.3 293 . $5:73 mg/1
High Rate .2.5 0.88 0.88 14.4 106 16 117.6 sS:14 mg/1
Trickling

. Filter
Primary 3 .23 .26 70 136 14.7 32.2  s5:22 mg/l -
Primary. 66 .75 1.03 103 644  18.2 114.0 $5:38 mg/l

.038



Number

=

LS TA

* Compliance with 1977

Secondary / Best
Practicable treatment

Requirements
No

No

No
No

No

Discharger
Neptune City

Belmar
S. M.onmouth

Reg. S.A.

Spring Lake
Penn Ave.fl

Spring Lake

Pitney Ave.
#2

Asbury Park

Table YI.S.1  MUNICIPAL AND INSTITUTIONAL DISCHARGERS
N ~ - " INVENTORY

‘Manasquan River Segment

(cont'd)
Receiving
Municipality Stream
Neptune City Atlantic
Boro. Ocean
Belmar Atlantic
Ocean
Wall Atlantic
Ocean
Spring Lake Atlantic
:0cean
Spring Lake Atlantic
Ocean
Asbury Park . Atlantic
QOcean

NPDES
Permit
Number

0021075

0026760

0024562

0027103 .

0027111

0025241

N. At\antjc Coastal Basin.

Existing
Treatment
Process

Primary

Primary

“Trickling

Filter
Aerated
Polishing
Lagoon

Prima%y

Primary

Primary

" Average Daily
) Effluent Quality
Flow (mgd) 1975 (1975) .

Des. .
Cap. Avg. Max. mg[lsﬁzoaz mg/1 #/Pay Other

31 .57 .62 188 892 26.9 12.7 55:116 mg/V
3.01.78 1.8 781158 13.1 195 55: 35 mg/1
9.10

L5 77 2.0 82 s 14 9.8 ss:d0no/l

0.14 0.02 0.02 37 . 8.7 1.4 55:30m9/1

3.0

55 3 98 2451 13.6 339.0 _ss:76/r_n9/1
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Table y1,5.1.

(cont'd)
Compliance with 1977
Secondary
Practicable treatment ; Receiving
Requirements Discharger Municigaligx Stream
Ocean Twp. Ocean Twp. Atlantic
Yes S.A. #1 Ocean
S.A. #2
No Long Branch  Long Branch Atlantic
Yes S.A. Ocean
‘Ocean Grove  Neptune Twp. Atlantic
No Camp Meeting Ocean
Assoc.
No Avon-by-the- Avon-by-the- . Attantic
) Sea Boro. Sea : Ocean
No Deal Boro. Deal Atlantic
Ocean
No Sea Girt Sea Girt Atlantic
Ocean
No Spring Lake Spring Lake - Atlantic
Heights Helghts Ocean

MUNICIPAL AND INSTITUTIONAQ DISCRARGERI INVENTORY

N. Atlantic Coastal Basin
Manasquan River Segment

Average Daily

Effluent Qualit
NPDES © yisting  Fiow (mgd) 1975 (1975) 02"
Permit  TYreatment Des. BOD. NH3-N
Number Brocess Cap. Avg. Max. mg/1 ;gDaz .mg/1 #/Day
0024520 Activated- 3.0 4.3 4.4 14 502 14 502
Sludge ’

: Primary 54 3.9 4.2 g8 2862 .
0024785 17.8 578
f0022233 Primary ~ 8.85 0.57 0.76 185 904 27.8 1?2
0020931 primary 0.4 0.43 0.49 . 72 260 15.8 57.0
0020931 Primary  0.28 0.27 0.32 30 e 7.6 17
0023108 pripary 0.4 0.29 0.33 107 258 22.9 55
10022357 Primary  0.65  0.49 0.54 155 g30

26.2 106.5

Other
$5:17.5 mg/lf

SS: 44 mg/1

5S: 73 mg/v

SS: 49 mg/1
$S: 21 mg/1-
5s: 35 mg/1

SS: 65 mg/1



- Map
Number

6°S*TA

Comliance with 1977
Secondary / Best

Practicable tredtment

Requirements

Table YL+ S+ INDUSTRIAL DISCHARGER INVENTORY |

(Cont'd) N. Atlantic Coastal Basin
Manasquan River Segmént

‘ Recelying
Discharger Municipality Stream
Monmouth Water Neptune Twp. Jumﬁing
Co. Jumping Brook
Brook Sta. .
(001 of 002)
Monmouth Water Neptune Twp. Jumping
Co. Jumping Brook
Brook Sta,
(002 of 002) .

%apin Products Ocean Twp. Deal Lake
nc. ‘ .
Shore Gas & Ocean Twp. Takannassee

011 Co. Div. ' Lake

of Citfes

Service .

Cmdr. U.S.A.  Wall Twp. Trib, to

Electronics ' - Shark River
. Cormand

NPDES
Permit v

Number .

0001821

0001821

0003891

0021849

0022209

Existing
Treatment
Process

Flow (mgd) 1975

Des. -
Cap.

Avg.

Max.

Industrial .

Backﬁash

.’Coolfng
A Water

.576

Average Daily
Effluent Quality

BOD NH3-N
mg/1 “4/Day mg/1 f/Day Other




Table VI.S.1

INDUSTRIAL DISCHARGERS * INVENTORY

!
(corrt d) N. Atlantic Coastal Basin.
Manasquan River Segment

Compliance with 1977

Secondary / Best

Map Practicable treatment

Number _Requirements

OL*S°IA

Receiying
Discharger Municipality Stream
Foster Canning ~ Farmingdale Marsh Bog
Co. (001 of 003) ' Brook
Foster Canning Farmingdale' Marsh Bog
Co. (002 of 003) Brook
Foster Canning Farmingdale Marsh Bog
Co. (003 of 003) Brook,
Charms Co.,Inc. Freehold Twp. DuBois
: Creek
1. Rokeach and Farmingdale Marsh Bog
Sons{001 of 004) Brook
I. Rokeach ana Farﬁingdale * Marsh Bog
Sons (002) Brook
1. Rokeach and Farmingdale Ma}sh Bog
- Sons (003) X Brook
I. Rokeach and . Farmingdale Marsh Bog '
“Sons (004) i " Brook
3 M'Co. h Freehold pr. DuBois
(001 of 005) . Creek

NPDES
Permit
Number
0026336
0026336
‘0026336

0025887,

0026417
0026417
0026417

0026417

0004359

Existing
Treatment
Process

Average Daily
Effluent Quality

Flow (mgd) 1975 (1975)

Des'.
Cap.

BOD NH3 -N~

Cooiing
Water

Industrial

Extended

Aeration
Carbon
Absorption

Cooling 
Water
Industrial
Backwash

Industria]

Industrial

.09

Avg. Max} mg/1 ;/Day mg/1 §/Day Other
.08 - S

.09

.09
.04 .048 48 16 6 2.0 S.S. 45 mg/1

0.06



RARITAN RIVER MAINSTEM

BASIN DESCRIPTION

The Raritan River mainstem segment originates at the ccnfluence
of the North and South branches of the Raritan near the town of
South Branch. The river flows eastward through industrial and
urban areas, becoming tidal at Fieldsville Dam. Downstream

of the dam, the river flows through urban industrial development,
landfilling activities, and extensive wetlands prior to entering
Raritan Bay. , -

WATER QUALITY ASSESSMENT

Water quality in the river above Manville is good, but decreases
as it flows downstream into the more urbanized, industrial areas.
Fecal coliform counts exceed the criterion for primary contact
waters at all stations on the Raritan Mainstem except that station
immediately below the confluence with the Delaware and Raritan
Canal. Dissolved oxygen decreases with downstream flow of the
river, falling below criterion levels immediately below the

Bound Brook area. The decrease in dissolved oxXygen correlates
with increases in biochemical oxygen demand within the same river
segment. Biochemical oxygen demand decreases to within criterion
levels at the mouth of the Rairtan, possibly through tidal mixing
with waters of Raritan Bay. The pH levels of the mainstem
fluctuate, with major decreases recorded at Bound Brook. Nutrient
levels increase at Bound Brook although overall phosphorus levels
have decreased in the past five years. Total suspended solids
have increased over the past five years with only one station
remaining within the criterion level. Dissolved solids have
decreased in the most recent five vyear period, and are currently
below the criterion. Turbidity has increased above the criterion
throughout most of the Raritan Mainstem.

PROBLEM ASSESSMENT . -

Water quality in the Raritan Mainstem above Manville is chiefly
affected by non-point source surface runoff. Below Manville,
degradation of water quality is due mainly to point source
pollution, with some non-point contributions from urban and
storm water runoff, and landfill leachate. The major area of
degradation in Raritan Mainstem water quality occurs in the
vicinity of Bound Brook, downstream of the confluence with the
Millstone River. Although solids, nutrients and turbidity
values can be attributed to the Millstone; major biochemical
oxXygen demand, fecal coliform concentrations, and decreases in
PH and oxygen levels are attributable to the major industrial
and sanitary sewage treatment plant discharges at Bridgewater.
The Cuckels Brook tributary receives an average daily discharge
of twenty-five million gallons of mixed industrial and domestic
sewage containing 10,000 pounds of suspended solids and 2800
pounds of biochemical oxygen demand. As the ‘sewage of Somerset-
Raritan Valley Sewage Authority is mixed with American Cyanamid
waste in a common outfall, the organic loading of Cyanamid waste

VI.T.1



reduces the effectiveness of Somerset-Raritan Valley effluent
chlorination through possible chloramine formation, thus result-
ing in excessive fecal coliform survival. Additional degradation
occurs due to significant leachate from Edgeboro, Edison Township,
Kin Buc, South Amboy and Industrial Land Reclamation landfills in
the downstream Raritan. Tidal flow upstream from the very poor
quality Arthur Kill and Raritan Bay also contribute to pollutant
loadings in the Raritan. :

GOAL ASSESSMENTS AND RECOMMENDATIONS

The Raritan Mainstem has existing fishable quality only from

its origin at the confluence of the North Branch and South
Branch downstream to Manville. Below confluence with the
Millstone, the Raritan is neither fishable nor suitable for
contact recreation. The problems of toxic industrial discharges
and fecal coliform contributions from domestic sewage treatment
plants are currently being addressed through Division enforce-
ment activities and wastewater facility upgrading. American
Cyanamid has constructed a multimillion dollar carbon adsorption
treatment system to treat the toxic organic effluent from its
facility in Bound Brook. This plant will assist in reducing
toxic point source pollution at Bound Brook. Completion of
expanded treatment facilities at Western Monmouth M.U.A., which
discharges into the South River, will reduce the number of raw
sewage discharges due to bypassing from this facility. The
Somerset-Raritan Valley Sewage Authority also is currently up-
grading the quality of its effluent to Cuckels Brook. Additional
upgrading of point source dischargers not in compliance with
1977 best practical technology standards is essential for im-
proving mainstem quality. Additional correction efforts must

be made in the areas of non-point source pollutant loadings

from urban runoff and landfill leachate. Landfills in the

lower Raritan must be modified to preclude any migration of
toxic leachate into the ground water or the lower Raritan River
if the harvest of clams, oysters and mussels in tidal Raritan
River and lower Raritan Bay is ever to be permitted. It is
unlikely that the Raritan Mainstem will meet 1983 water quality
goals, but some upgrading of the waters will occur as a 'result
of ongoing Division activities. .

VI.T. 2



Raritan
Raritan
Raritan
Raritan
Raritan
Raritan

Raritan

River
River
River
River
River
River

River

RARITAN ARIVER MAINSTEM
STATION LIST

at Somerville

at Manville

near Manville

at Bound Brook

near South Bound Brook

at New Brunswick

at Victory Bridge

VI.T.3
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Figure VI.T.2
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Figure Y\T.5
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. Figure VI.T.6 _
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Fic™e VI.T.7
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Figure VI.T.8
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Figure VI.T.10
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Table ; VI oT.71 . MNICIPAL AND INSTITUTIONAL DIScHARRFr INVENTORY
-Mainstem Raritan River Segment
Compliance with
1977 Seconc.lary/ Average Daily
Best Practicable NPDES Effluent Quality
Map Treatment Recefving Permit - ??;Zg,ggt EL‘S’" (mgd) 1975 80D “.975)
N r Requirements Pischarger Municipalit St Y 5 ""3-
umber "e€qu C 2raEr pality ream Number . Process Cap. Avg. Max.  mg/) #/Day mg/1 #/Day  Other
= - . - F.'ICI'J(_]C Lty -
A No Middlesex Sayreville Raritan 00201kl . T .
County : Bay Primary  54.0 85.0 93.0 220 156000 ~SS 80 mg/1
Sewerage : ' 56700 4
Authority /bay
B No Boro of Atlantic Sandy Hook 0025402  -Primary .o .61 33.3 169.4 S5 27.6 mg/1
Atlantic Highlands Bay 140.4 ¥/Day
Highlands
C " No Manville STP Manville Raritan Advanced’ 1.6 2.5. 15.0 200.0 " SS flg/(])
270.0
#/Day
D No C south Amboy Raritan Bay Primary 1.0 .82 118.0 806.9 22.1 151.0 SS 98.0 mg/1L
lt?( Anboy . 00205L1 _ . 670.2 #/Day
E Yes Keasbey SIP Woodbfidge Kinsey CreekOOOQOhl Primary - 1.35 1.0 2.0 60.0 500.0 SS 50.0 my/1
o : ‘ 420.0 #/Day
F No g;th Amboy Perth Amboy Raritan 0023213 Primary 5.5 9.5 120 5500 S5 75.0 m/1
: : 3440 M/fay
G Yes Rutgers, Piscataway Raritan 0022616 Sccondary 3 .4 1.0 5.0 16.0 SS 10.0 mg/1
Busch Campus o 33.0 ¢/uy
H No Laurence 01d Bridge Raritan Bay 0022471 Primary 1.4 1.0 1.5 168 1400 SS 144 mg/1
Harbor STP : 1200 1/Day
No Mclrose STP Sayreville Raritan Bay 0022833 Primary .15 0,05 .07



G 1A

Map
)‘flmber

Compliance with 1977
Secondary / Best y
Practicable treatment

Requirements

Discharger

Ca. -

Yes ) * Johns-
. , Manville
Discharge #}

Yes | . Johns-
Manville
Discharge #2

Foley
Machinery

- National
. Starch

Anerican
No Cyanamid

No Somerset -
. Raritan
Valley S.A.

GAF Granvle
Mfg. Div.

U.S. Gypsum

Table VI.T.1

Municipality

(cont' d)

INDUSTRYAL DISCHARGERS INVENTORY

Mainstem Raritan River Segment

.Receiving

Stream

South Plainfield Bound

]
Manville

. Manville

Piscataway

Plainfield

. Bridgewater

Bridgewater . .

Bridgewater

Brook

Raritan

Raritan

“Ambrose

Brook

Bonnygutt
Brook
Cuckels
Brook

Cuckels
Brook

_ Middle

Brook

NPDES
Permit
Number
0022411

0001678

0001678 ;

0000043

0001333"

0002313

0024864

0021806

]

Flow (mgd) 1975

.. _ Average Daiiy
" Effluent Quality

Existing _ (1975) .
Treatment  Des. A BOD;
Process Cap. Avg. Max. " mg/1 ¥/Day mg/1 #/Day Other
Cooling .082. 123.0 84.0 SS 161.1
Water mg/1
. 110.0
1/Day
Industrial 3,74 5.0 7.0 10.0 400.0 . 55 2.0 mg/1-
... 80.0 #/Day
Stormwater 9,35 7.5 9.5
011 .03
.35 4.0 10.0 SS 9.0 mg/1
‘ 25.0 #/Day
Secondary 22.': 20.0 25.0 10.0 1678.0 . 8§ 50.0 mg/1
- ’ - 8330.0 #/Day
Secondary 10.0' 4.5 5 30.0 1130.0 SS 50.0 mg/1
co 1880.0. #/Day
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Compliance with 1977
Secondary / Best

Table

—

(cont'd)

VI.T.1

INDUSTRIAL DISCHARGERS

Mainstem_Raritan River -Segment

NPDES

L]
. - X Existi
Map Practicable treatment Receiving Permit Treatmengt glgw D
Number _Reqyirements Discharger Municipality Stream Number ~ Process Cap. Avg. Max.
o) Jersey Central Sayreville Raritan 0002747 Cooling 329 200 " 300
- Power § Light Water '
Panécon, " Perth Amboy Raritan 0000051
Philip Carey
. Recycled .
Tenneco Edisdn Raritan 0001791 .23 0 0
Plastigs : -
P No National Lead Sayreville Raritan 0000931 Primary 38.0 32.0° 37.0
Titanium '
Pigment .
Jersey Central South Amboy *  Raritan 0002755 cooling 222 100 220 |
Q Power § Light _ Water
Union Piscataway Raritan Stormwater
Carbide '
Elizabethtown Bridgewater "Raritan Filter
' Backwash

. Water Co.

Average Dail
Effluent Quality

8005
mg/1

.3

(1975)

RS Nix
#/Day mq/17#/Day Other

100

S5 50.0

mg/1
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Table VI.T.1 - INDUSTRIAL DISCHARGER INVENTORY
. cont'd)-
Mainstem. Raritan River Segment
Compliance with 1977 . . | . A Bail
: verage y
Map Seconc.lary / ‘Best NPDES . Effluent Quality
Practicable ‘treatment Recelvi Permit  ExIsting  Flow (mgd) 1975 (1975)
. . , ng Treatment Des. -
Nuubgr Requirement . Discharger Municipality Stream Number Processn c:;. Avg. Max, -mgeo(l DE/Daj/ mg??zﬁ%ay Other
fi;"f"?,‘;c‘“‘e‘“ Woodbridge Black Ditch 0000116 : Cooling 525 " 300 131.0 29.7 108.2 85 4.0 mg/1
Discharge #1 Water - 180 #/Day
o - . 066 240
#/Day
Temp. W-40°F
. S-90°F
-Discharge #2  Woodbridge glinﬁtail 0000116  None ' .03 110.0 27.0 40.0 10.0 SS 25.0 mg/1
T00 L 6.3 #/Day
pH SU 6.5
N Temp W 34°F
. ’ S 80°F
R Discharge #3  Woodbridge - ' Slingtail 0000116  1ndustrial 1.0 1300 2713 SS 72.0 mg/1
Brook ) 605.0 #/Day
pH SU 8.0
Temp W 40°F -
; . . S 90°F
. gz;:s)'&cfr;!t;;? South Amboy Raritan River 0002755  Cooling 197.7 2.0 3297.6 SS 83.0 mg/1
g ‘ " WAter 136,852 #/Day
: pli SU 7.3
Temp W 52°F
S 81°F
Cl Res, .
2 mgﬁ
Ortho Raritan Twp. Woodnere Brook 0001988 None e .480 18 7 353% T%klxy

T Diagnotics, -
luce,



8 1°IA

Map
Number

'

LT

Tabley] '[ 1 MUNICIPAL AND INSTXTUTIONAL DISCHARGERS
Raritan Bayshore Segment

(cont'd) .
Compliance with 1977
Secondary / Best
Practicable treatment Receiving
Requirements Discharger Municipality Stream
No Boro of Highlands Shrewsbury
Highlands River
‘ .
No Boro of Matawan . Matawan
Matawan _ Boro - . Creek
Yes Middletown Middletown Monmouth -
Twp.s S.A. Township Co. Outfall
Discharge #1 Atlantic
Ocean
Discharge #2 Middletown Comptons
Township Creek
No - - Bayshore Union Beach Atlantic
Regional Ocean
Sewerage
Authority

Discha rge 11

NEDES,
Permit
.Number .

0026204

0022527

0025356

Existing
Treatment
Process

. Average Daily
Effluent Quality

Flow (mgd) 1975 (1975) .
Des. BOD

Primary '

Primary

Secondary

Secondary

0024708 Secondary

8. .78

6.5 4.86

" NH-N : )
Cap. Avg. Max. * mg/1’#/bay wq/1°1/Day  Other

SS 92.7 mg/1

425.5 #/day

C1,Res.7.4
mg/1

SS 105.8 mg/1
688.0 #/day

1.2 .55 108.8 499.0 19.8 90.8

158.0 1027.0

6.5 4.86 5.15 5.5 .. 223.0 14.0 S67.3 SS 21.0 ng/1
. - 851.0 #/day
RC 945 MAN/

100ML
5.15 - 5.5 223.0 14.0 S67.3 SS 21.0 mg/1
: 851.0 #/day
FC 945 MAN/

1000,

Emergency

Only

380.0 17.8 614.7 SS 32.5 mg/1
- 1124 #/day

FC 20 MAN/100
ML

6.0 4.146 4.75 11.0
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Map
Number

X

A'

Table VI, T,1.

- MUNICIPAL AND INSTITUTIONAL DISCHARGER:

1
(cont dl)/lainstem Raritan River Segment

Compliance with 1977
Secondary / Best

Practicable treatment

Receiving
Requirements Discharger Municipality Stream
Discharge #2 Union Beach Raritan
Bay
|
Monmouth Co. Middletown Atlantic
Transmittal Township Ocean
Facility
Yes NE Monmouth Monmouth Atlantic -
CO. Regional Beach Ocean
Sewerage '
Authority
US Army Oceanport Parkers
Electronics Creck
Command

Discharge #1

Average Dai.ly
Effluent Quality

' '
NP?E§ =+ Existing Flow (mgd) 1975 (1975)
Permit ',  Treatment Des. : Booi . NH3-N y
Number - - Process Cap. Avg. . Max. mg/) #/Day mg/l1 #/Day Other
‘ 4. . 1.0 380.0 17.8 614.7 SS 32.5 mg/
. 0024708 Secondary 6.0 4.146 4.75 1 . R LY
FC 20 MAN/
100ML
Emergency
Only
0024694 33.0 5.06 5.35
: § '10.0 7. . 6.0 355.0 15.1 849.9 SS 13.0 mg/1
0026735 Secondary 10 1 9.3 ot/
FC 214 MPN/
100ML
0022174 0.07



Table VI, T.] INDUSTRIAL DISCHARGERS

0L L°TA

[}
(Cont d) Raritan Bayshore Segment
- Comﬁlian_ce with 1977 Eflf\\]/eragt;equa:!y »
" NPDES . ' uent Quality
Secondary / Best - Permi Existing * Flow (mgd) 1975 (1975) _
Map Practicable treatment Receiving ermit Treatment  Des. BOD NH3-N
Number .Requirements - Discharger Municipality . Stream Number. Process Cap. Avg. Max. mg/l ngax mg/1 #/Day Other
mem'uthr » _ Middletown © Swimming 0001830 Industrial 17.4 D . pH 7.6-8.2 Su
Consolidated River ' - TS-99 #/day
Water Co.
US Army . Oceanport Parkers 0022174  Industrial -
Electronics Creek : .
Conmand
Discharge #2
_Cheese-  Perth Raritan 0002381  Indus=: .15
borough Amboy trial

Ponds



SOUTH BRANCH RARITAN RIVER

BASIN DESCRIPTION

The South Branch begins at Budd Lake in Morris County and flows .
south through rural and agricultural Hunterdon and Somerset Counties.
Its drainage covers 279 square miles and encompasses Spruce Run

and Round Valley Reservoirs. There are no marshes, swamps or
natural lakes. Intensive development exists at Mount Olive with
commercial and industrial development also occurring at Clinton.

WATER QUALITY ASSESSMENT

Although water quality of the South Branch watershed is generally
good and is utilized as a source for potable water supplies,
maintaining fishable quality and achieving swimmable quality by
1983 ,will be extremely difficult. Fecal coliform bacteria counts
have decreased slightly, but continue to exceed the criterion
throughout the entire length of the South Branch. Dissolved oxygen
levels continue to be above criterion levels throughout the South
Branch drainage basin, but excessive nitrate and phosphorus.
nutrient levels have contributed to eutrophication and periodic
fish kills in Spruce Run Reservoir. Five day biochemical oxygen
demand exceeds the criterion upstream and at Stanton and Three
Bridges stations downstream. The pH levels exceed the criterion
below Budd Lake to the confluence with Drake's Brook and below
High Bridge to the confluence with the North Branch Raritan
River. Non-filtrable residue (suspended solids) has increased
with time. Turbidity levels have also increased, although levels
at all stations remain below the criterion.

PROBLEM ASSESSMENT

The chief problems in water quality of the South Branch are those

of nutrient loading and excessive fecal coliforms. Non-point
sources contribute excessive bacteria, phosphorus, and nitrate
loadings through agricultural runoff, septic seepage, and storm
water runoff. Additionally, tributaries such as Spruce Run, Holland

Brook, and Drake's Brook tend to flood and increase suspended solids
levels. :

GOAL ASSESSMENT AND RECOMMENDATIONS

Waters of the South Branch warrant protection under the states non-
degradation policy to insure maintenance of existing fishable quality
despite ongoing residential, commercial, and industrial development
activities, such as those occurring in Mount Olive Township. Seasonal
low stream flows throughout this drainage basin demand greater than
secondary treatment levels currently practiced. If swimmable goals
are to be met in the future, intensive surveys must be conducted

to define major non-point source contributions of excessive fecal
coliform levels, and aggressive measures must be taken to correct
defined problems through  enforcement, sewage treatment upgrading,

and sound planning. Efforts by the Division have resulted in an

improved water treatment system at the Welsh Farms facility on the
South Branch. VI. U1 '
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Numb er  Requirements

Compliance: with 1977
Secondary / Best -

Practicable treatment.:

A Yes
B Yes
Yes

C No
Yes

Discharger

Tabi'é VI U1

Municipality

Raritan Twp,
MUA

Town of
Clinton

North Hunter-
don High
School

Mt. Olive Twp.

' Welsh Farms

Inc.
Discharge #1

Raritan Twp.

Clinton Twp.

Clinton Twp.

Mt, Olive Twp.

Long Valley

MURICIPAL AND INSTITUTIONAL DISCHARGER INVENTORY
South Branch Raritan River Segment .

Average Daily:

NPDES ) Effluent Quality
‘ P e Existing Flow (mgd) 1975 (1975)
Receiving €rmit. . Treatment Des. BOD NH3-N
Stream _ Number Process _  Cap. Avg. Max. ~mg/) ;zoaz mg/1 #/Day Other
So, Branch 0022047\ - Seconfary 1.6 1.2 20.7 207.1 3.8 38.0 SS 19.1
Raritan e o ‘ mg/1
191.1
' #/Day
1.2:7.6
pi
C1, Res
20,5
mg/ 1
A 4 .
So. Branch 0020389  Secondary . 1.0 .573 6.1 315.9  16.7 79.B .SS 390.5
\ . . " mg/]
' 1866.1
#/Day
Cramer Creek 0028363  Secondary .046 .016 10,0 1.33 24.5 3.3551.20
So. Branch | ' mg/1
' . .160 #/Day
for fimna oy )
Drake's Brodk 0021954 S .28 .379 49.7 157.2 SS 309.7
So. Branch mg/1
k 979,04 /Day
! 'x/” \ . . .
Electric Brook0001236 (S‘—"ec}d}ry .150 185.6 232.1 2.24 2.8 SS 69.5
So. Branch i . mg/1
66.04/Day
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‘Map

Compliance with 1977

Requirements of
Secondary / Best

Practicable treatment.. -

Number_-~

Yes

Yes .

". - Discharger

T@ble

VI.LL 1 INDUSTRIAL DISCHARGERS

(cont'd)
South Branch Raritan River Segment

. Municipality

NPDES

. Average Daily
" Effluent Quallty

Welsh Farms

Inc.

Tenneco

(henicals,
Inc.

Ethyl Corp.
Visqueen Div,

A. M.
Washington
Wood Products
Flemington

Pipeline
Terminal

Best Co.

Long Valley
Raritan ‘Iwp.

Raritan Twp.
Oldwick
Washington

Raritan Twp,

Second . 0000892 Industrial
Neshanic River . .

: Existing  'Flow (mgd) 1975 (1975)
Receiving Permit- Treatment  Des. BOD:.. NH3-N
Stream Number Process Cap, Avg. ,;Max. mg/1 E/Day mg/1 #/Day = Other
Electric Brook 0001236 Industrial 138 16.4 '18.4 SS 46.2
So. Branch . mg/1
$2.0 #/Day
Bushkill Creek 0001660 Industrial 3.2 3.0 80,1 $S 15 mg/l
400 #/hay
_ South Branch 0003298 Industrial .06

Rockaway Creck 0028452 Advanced .0075 .002 14.5° .24 SS 17 mg/1

' : .28 #/lay
Shabecong Creek 0024422 Industrial .00006

086G .25 mg/1

Color 37.5 SuU

Turb. 103.5§
SuU
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.Map
~Number.

Compliance with 1977
Requirements. of

Secondary / Best
_Practicable treatment
Limitations * Discharger

Table VI U,]

Mmicipality

' !
(S%gnxtﬂxda)ad\ Raritan River Segient:

o~ .

)
Yes atory at
Annandale -

Squibb Agri-’
culture
Research
Center

N. J. Reform- " Clinton

‘Readington

MINICIPAL AND lNS'I‘l'IUI‘_IONAL DISCHARGERS

- . NPDES Existi Flow (mgd) 1975

. . e xisting o (mg
Receiving Permit Treatment  Des, :
‘Stream Number Process - Cap. Avg. Max.

. - Y \
Beaver, 1\ ) Secondary .2 .048
Brook) b *—J €S \J/@ ’
7
Lége .

South 0003204  Advanced .045 ,00S
Branch ' -

) .Average Dail‘y
. Effluent Quality
(197s)

. ‘BOD; NH3-N
gxg[_l_ /Daz. mg/l1 '/_!)EZ ‘lOther

22.4 8.9 SS 20.4
mg/1

T 8.1

¥/Day

3.8 .16 SS 3.0
‘ mg/1

.13

#/Day
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Table VI.U.T < INDUSTRIAL DISCHARGERS
South Branch Raritan River Segment

Average Daily
Effluent Quality

_ Existing  Flow (mgd) 1975 (1975)
' Recelying . Treatment Des. ., BODs -NH3-N

Discharger =~ Municipality. Stream " Process Cap. Avg. Max. mg/1 #/Day mg/1 #/Day- Other
Wilson Products Hillsborough  South Branch + Cooling .04 2.4 1.0 SS 70 mg/1
Co., Div. of C Water 1.0 #/Day

Dart ‘Ind, . NH3 .25

: mg/1

NO3 .06

mg/1

.006

Flemington 'Flanington Bushkill Creek
Water Dept. - :
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Tab.l‘é VI .,U. 1

{cont'd)
- Receiving
Discharger Municipality Stream
Raritan Twp. Raritan Twp. So. Branch
MUA Raritan
Town of Clinton Twp. So. Branch
Clinton . '

North Hunter-
don High
School

Mt, Olive Twp.

Welsh Farms

Inc.
Discharge #1

Clinton Twp.

Mt. Olive Twp.

Long Valley

Cramer Creek
So. Branch

Drake's Brook -

So. Branch

Electric Brook

So. Branch

MUNICIPAL AND INSTIIUTIONAL DISCHARGERS

South Branch Raritan River Segment

Existing

Flow (mgd) 1975
Treatment  Des.
Process _  Cap. Avg. Max.

- Secondary . 1.6 1.2

Ve

\

éecondary 1.0 .573

Secondary .046 .016
.28 .379

Secondary .150

Average Daily:
Effluent Quality

(1975)
BOD, NH3-N
mg/1 i/Day mg/1 #/Day Other

20.7 207.1 3.8 38.0 5SS 19.1
 mg/1
) 191.1
- - —#/Day-
7.2-7.6

16.7 79.8 .SS 390.5
mg/1
1866.1
#/Day

66.1 315.9

24.5 3.3S51.20
mg/1
.160 ¥/Day

10.0 1.33

SS 309.7
mg/1
979.0# /Day

49.7 157.2

2.24 2.8 SS 69.5
mg/1
66.0%/Day

185.6 232.1
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able VT U, 1. MNIC!PAI AND INSTI'IUI‘IONAL DISQIARGERS

(Cont d)South Branch Rarxtan River Segment

N

Compliance with 1977 c Average Daily
Secondary / Best - _ NPDES . (ug) Eff]t(;ent Quality
. . . i : ., .- Existing Flow (mgd) 1975 - 1975)
Map Pract':lcable treatment . Receiving Pe}-”ml-_fj, Treatment  Des., » BODg - Mis-N

Number _&equlrementg__ . . Discharger Mmi\,lpahty Stream Number - Process - Cap. Avg. Max, mg/1 #/Day mg/171/Day Other
Yes _ West Morris  Mt, Olive © Subsurface 0020702 Secondafy 025 .01. . 30,2 2.5 - . 88,27
: Regional High ) : . . mg/1
School Dis- S .057
trict » 1/Day
" Yes Upper Mt, Olive Subsurface 0022683  Secondary .028 .01 » 39.8 3.3 SS .14
oo : Elementary , . ' mg/1
School . . ' .012
) . #/Day
Skyview  Roxbury Tributary to . Advanced .08 .06 14.2 7.2 . SS 11.3
Drakes Brook , - omg/l
« 5.8
f/Day

: : : Ao b ' '
. Yes © Union Tvp.  Union Mulhocaway 0024091 . Advanced - .011 . .00S 5.0 .2 - SS 2.0
) - School ’ Creek . mg/1
’ : ‘ .08
‘ #/Day
Yes Glen Gardner Lebanon Spruce Run 0022144  Secondary .150 .09 Ss 27.2
Sanitorium : ’ . mg/l
’ ‘ . : : 20.4
. . ¥ /Day
: ) - Fap oants . : ‘ '
Yes Branchburg Branchburg South Braach 0020354  Advanced” .062 .024 4.0 .8 SS 4.0
Twp. . , mg/1
. ,‘ . . 88



NORTH BRANCH RARiTANiRIVER

BASIN DESCRIPTION .

The North Branch Raritan River orlglnates in the highlands of
Morris County and flows in a southerly direction through rural
agricultural regions of Hunterdon and Somerset Counties. Major
development is concentrated along Routes' 206 and 22. Near the
confluence with the South Branch, the river is bordered by a wide
flood plain.

Water related beneflclal uses are cold and warm water flshery,
contact and non-contact recreatlon,ﬂand potable water supply
including a major off stream reservoir, Round Valley.

WATER QUALITY ASSESSMENT

Although the general water quality of the North Branch is very
good, quality decreases immediately below the confluence with the
Lamington River. [Fecal coliform bacteria counts continue to
exceed the criterion at all statlens, with highest numbers
-recorded immediately below confluence with the Lamington River.
The 90th percentile summer values for dissolved oxygen are within
criterion levels, and tend to 1ncrease at downstream stations.
Five day biochemical oxygen demand 1evels‘cont1nue to meet the
criterion, but increase at downstream stations. Upstream pH values
are above criterion levels, but decrease to within the criterion
at downstream stations. Nitrate and !phosphorous levels continue .
to be excessive in this river. Non-filtrable residue (suspended
solids) levels are increasing with time. :Levels exceed the
criterion at downstream locations, partlcularly below confluence
with the Lamlngton River. Turbidity jlevels are increasing with
time, but remain below the criterion 'level.

PROBLEM ASSESSMENT

The North Branch flows through a predomlnantly rural region,
receiving non-point source contributions of nutrients, solids, fecal
coliform bacteria, and biochemical oxygen demand from agricultural
runoff, leachate, and septic tank seepage. The Lamington River
drainage basin contributes significantly to decreases in water
quality in downstream areas of the North Branch. Rapid development
in the Chester region with associated’septic and storm water runoff,
and several industrial and municipal p01nt source discharges are
indicated as major pollutant sources én the Lamington.

VIV
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. VI.U.T . o
Tabl ; 1\ INDUSTRIAL. DISCHARGE
22— (cont'd) b r '§.

South Branch Raritan Rivsar Segment

Compliance with 1977 ‘ Average Daily

. Requirements of sec-- NPDES Efflu;:g;st))uali,ty
Map = ondary/Best Practicable : Recelying  Lermit 5’;2;32& Sl_?' (mgd) 1975 _ BODs( NH3-N
‘Number Treatment Limitations pischarger . Municipality Stream Number ~ process Cap. Avg. Max. mg/l #/Day mg/1 #/Day- Other
‘ Wilson Products Hillsborough "South Branch 0003051 : Cooling A .04 2.4 1.0 SS 70 mg/1
Co., Div. of : . . - Water ° - 1.0 #/Day
bart ‘Ind. NH3 .25
. ' mg/1
NO3 .06
ng/1 -
Flemington  Flemington Bushkill 0025755 .006

Water Dept, ' Creek



GOAL ASSESSMENT AND RECOMMENDATIONS

Gereral water quality of the North Branch drainage basin currently
meets the goal of fishable waters, with ,several streams classified

as trout maintenance waters. Additionally, the North Branch serves
as a source for a surface potable w?ternsupply. Due to excessive
fecal coliform léevels, swimming may be precluded in the North Branch
Raritan River. ©Non-point sources of fecal coliforms, nutrients,
biochemical oxygen demand and suspended solids may be reduced by
vetter agricultural practices and implementation of areawide planning
efforts in the future. However, maintenance of fishable quality

and improvement to possible achievement of swimmable quality by

1983 would appear to be more dependent on identifying, characterizing,
and upgrading or eliminating existiﬁg industrial and municipal point
source discharges in the Lamington River: drainage. 1Initial efforts
by the Division in this area have resulted in the elimination of
Cooper Chemical Company's halogen waste discharge to the North Branch.

VI. v.2
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Figure VI.V.1
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Figure ¥™V.4
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Figure VI.V.9
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MUNICIPAL AND INST IMIG(AL DISGHARGERTNVENTORY

North Branch Raritan River Segment

Table VI V.1
Compliance with
1977 Secondary/
‘Best Practlcable
Map Treatment Receiving
Number Requirements Discharger Mumicipality Stream
Yes A § P White- |, Readington Rockaway
: house Estates Creek
Yes Valley Road  Tewksbury' Lamington
Sewerage Co. River
A Yes Bernardsville Bernardsville = Mine Brook
. Borough :
No Far Hills Far Hills North Branch
B Yes Ajax Terrace Rf»daury Lamington
River

"NPDES

Permit

Number ..

0028673

6022781
0026387

0026506

“ 0022675

Average Daily
Effluent Quality

Existing Flow (mgd) 1975 (1975)

Treatment  Des. BODg NH3-N
Process Cap. ~ Avg, Max,  mg/l i/Day me/1 l/Day
Secondary  .012

Advanced .05 .02 10 1.8

Secondary .5 4 9.4 31.8

Primary .016  ,025 17336

Tertiary 1.0 .8 10.1 67.6

Other

S5 9.0
.mg/1

I/Day

SS 10.6 -
mg/1

J/Day

SS 57.5
wg/1

11.9

" #/Day

SS 63.4
. mg/l
119
/Day
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Compliance with
1977 Secondary/

‘Table VI,V,1

North ‘Branch Raritan River Segment

INDUSTRIAL DISCHARGER INVENTORY

- Average Daily

Best Practicable NPDE? Existing Flow (mgd) 1975 'Eff}t{g;;)()uahty
Map Treatment . Receiving Perm;t Treatment ’ L NH.-N )
Number Requirements Discharger Municipality Stream Number Process -Avg. mg/1 ;/Day mg/? #/Day Other
No . Houdaille Kenyil Black River 0002861  None .024 $S 43 mg/1
Construction . o 8.6 #/Day
* Materials Inc. ‘8757SU pH
Discharge—#1 " B5°F-Summer
Temp. )
.25.4 Mg/1 Q1
o No Houdaille Kenvil Black River 0002861 - None 4.2 1.0 35.0 SS 1580 mg/1
Construction o i . 55,344.2
Materials Inc. #/Day
Discharge #2 7.5 SU,pH
72°F- Summer
Temp.
. . 29.7 mg/1 Q1
Boro of Chester Twp. Peapack Brook 0003859  Filter .0005
Peapack- _ Backwash - -
Gladstone '
D Yes Hercules Inc. Roxbury Black River 0000876 Industrial 2117 136 580 $S 19 mg/1
Discharge #1 _ - ' ' ' ‘ 332.7 ¥/0ay
8.02 SU
43 SU Turb.
22.5 mg/}

TC
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Map

. Number Requirements --

E

Compliance with
1977 Secondary/
Best Practicable

Treatnent

Yes

( cont' )PNDUSTRIAL DISCHARGERS

North Branch Raritan River Segment

: VI.LV.1
- Table -
) Receiving

Discharger Municipality Stream
Heréﬁles Inc. Roxbury Black River
Discharge #2 '
Co-operative Chester - Black River
Industries - .
Bell Tele- Chester Twp. North Branch
phone Labo~ j
ratories,
Inc,
Discharge #1
" " Chester Twp. North Branch

Discharge 12

NPDES
Permit ~
Number-. _,
0000876

© 0002330

000043k

0000434

Existing
Treatment

Flow (mgd) 1975
Des.

Cap. Avg. Max. mg/) #/Day..mg/1- #/Day  Other

Process

Industrial

Cooling
Waters

Industrial

Industrial

~1.691 52 733.4

.05

" 091

.07s

ss 1 mg/1

" 14.0 #/Day
7.7 SU pH

3.5 SU
Turb.

700 mg/1
7C

FeTOT .03
mg/1

mgTOT .85

mg/1

SS 6.0
mg/l
5.0 1/
Day

pH 7.4 Su

FC 460
MPN/100

SS 2.0
mg/1
1.0
¥/Day
pit 7.1 Syp
Temp. 40°F,
cmnter
60°F.

A
,mmnr
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Table VE.V.]
cont'd)

North Branch Raritan River Segment

Compliance
with 1977
Requirements of
Secondary/Best
‘Map Practicable: . : Receiving
Nunmber Treatment - Discharger Mmicipality Stream
Yes Merck § Co., Branchburg Tributary to
Inc. North Branch
Yes Central Branchburg Tributary to
Schivol Chdnbers
Brook
Fox Hollow Branchburg Lamington
River
Windy Willow Branchburg Holland
Brook
No ‘Round Valley Clinton Twp. Rockaway
School Creek .
Yes Readington  Readington llblland
Twp. Board of . Brook
Education ’

'NPDES.

Permit
Number.
0003671

.0020362.

0020338

0020346

0023175

0026697

. MINICIPAL AND INSTITUTIONAL DISCHARGER INVENTORY

" Average Daily
Effluent Quality

Existing Flow (mgd) 1975 (1975)

Treatment  Des. BOD; NH3-N
Process Cap. Avg. Max. mg/1 I}/ Day mg/1 #/Day
Secondary .03 .014 174 2.03

‘Advanced  .016 003 4 .01

Secondary .05 .023 9.4 1.4

Secondary .05 .054 48 21.6

Secondary .009 .00Y 17.8 149

Advanced .017  ,005 12 l .5

Other

SS 32.1
mg/1
3.7
#/Day
SS .65
mg/1
.13
t/Day

SS 6.1
mg/1
1.09
#/Day

SS' 71
mg/1
1/bay

5SS 64.5
mg/1

.538

/Iy

.SS 21

mg/1
.8,
1/bay



8°ATIA

Map .

Number .

Compliance with
1977 Secondary/
Best Practicable

Table VI.V.1 MUNICIPAL'AND INSTITUTIONAL DISCHARGER INVENTORY

(cont'd) North Bfanch Raritan River Segment

Treatment L . , Recefving
‘Requirements . Discharger Municipality Stream
" No ~ Boro of - Peapack- Peapack
" Peapack- Gladstone _Brook
Gladstone ’
Yes Chester (Shopr Chester Twp. ' Ditch to
. ‘ping Mall North
Branch
Yes Fiddler's Bedminster Lamington
Elbow River
Country Club
John K. Bedminster Tributary
Cow_perwaithe to Laming-
- ton River
Yes - Bedminster - Bedminster Tributary
Inn to North
Branch

" NPPES

<

Permit Treatment Des.

Existing Flow (mgd) 1975

Number. Process Cap. Avg.

0021887 Secondary  .200 .140

0026824 Advanced .01 .01
0021865 Tertiary g,c o

0027227 Secondary 00084 001

0026948 Advanced 4 .01 .002.7

Average Daily
"Effluent Quality
(1975)
BOD KH-N

. mg/1 “#/Ddy mg/) #/Day Other
" 17.5 20.5

$§ 25.2

ng/1
29.5
i/bay -

7.5 8.8

32 2,7

2.0 24

SS 22

t/bay
CL2, Res.,

mg/1
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Compliance with
1977 Secondary/

Table VI,V.]

. INDUSTRIAL DISCHARGERS -

]
North sxgacr)xrc]ht Rgl)itan River Segment

Average Daily
Effluent Quality

Best Practicable ‘ NPDES  gxisting  Flow(mgd) 1975 -.(1975)
Map treatment , Receiving . Permit  Treatment Des. 00 NH3-N .
Number Requiremen$s pischarger Municipality Stream Number  Process Cap. Avg. Max. . mg/ _i/Day mg/1 #/Day Other
Yes ' Azoplate Corp. Branchburg Tributary to 0003158 . Industrial .13 3.0 3.3 - SS 20 mg/1
' P i Chanbers . o . ) . 22 l/Day
Brook . PO4 4.4 #/Day
ALTOT 1.0
-mg/1
Yes Delite Foods, Clinton 'iwp! Rockaway 002780k . Secondary  ,007 .00l
Inc. Creek



MILLSTONE RIVER AND STONY BROOK

BASIN DESCRIPTION

The Millstone River orginates in Monmouth County and flows north
west where it is joined by Stony Brook at Princeton. These
rivers drain 287 square miles and are predominantly narrow and
slow moving, with frequent periods of low flow. 'The headwaters
rise in an undeveloped agricultural area, flow through public
lands and wetlands downstream to the densly developed areas at
the mouth. Intense developmental pressure exists for large scale
planned unit communities in the areas of Plainsboro, South
Brunswick and East Windsor.

WATER QUALITY ASSESSMENT

Fecal coliform bacteria levels exceed the criterion at all stations
on the Millstone and Stony Brook. Bacterial concentrations have
decreased in the last five years on the Millstone, and remained
relatively constant on the ‘Stony Brook. Dissolved oxygen levels
are marginal or below criterion levels on the Millstone. As
expected, biochemical oxygen demand at all but one station exceeds
the criterion on the Millstone. In general, the levels have in-
creased with time. The Stony Brook dissolved oxygen concentrations
have increased, and biochemical oxygen demand levels decreased with
time. Both parameters meet the criterion for this river. The oH
values of both rivers have increased with time, and levels on the
Stony Brook exceed the criterion at several stations. Nitrate
levels are high and tend to increase at downstream stations.
Phosphorus levels have decreased with time, yet remain above the
criterion for both rivers. Non-filterable residue levels increase
in downstream areas of the Millstone and exceed the criterion at
three stations. The Stony Brook solids levels are within the
criterion. Turbidity remains within the criterion, and relatively
unchanged over time with the exception of downstream reaches of

the Millstone, where turbidity exceeds the criterion.

PROBLEM ASSESSMENT

The drainage basins of the Millstone and Stony Brook are undergoing
major usage changes. The predominant agricultural, semi-rural
character of the drainage basin is changing to one of intense
development for residential communities. The physiography contri-
butes to erosion and surface runoff from construction, agricultural
practices and residential storm drains. High turbidity and sedimen-
tation, as observed in Carnegie Lake, are attributed to these non-
point sources. There also are point source problems, i.e. East
Windsor M.U.A., but non-point sources appear to be the major pol-
lutant sources to these rivers. Water quality problems are compounded
by intensive utilization for irrigation on the Millstone River and
resultant low flows during the growing season.

VI.W.1



GOAL ASSESSMENT AND RECOMMENDATIONS

Difficulties will be encountered in achieving fishable, swimmable
criteria on the Millstone River by' 1983. Dissolved oxygen levels
are depressed by the increasingly excessive biochemical oxygen
demand. Additionally, high fecal coliform counts preclude
swimming in these waters. Increased monitoring and intensive
surveys must be conducted on the Millstone to identify pollutant
sources for enaction of appropriate remedial measures if the 1983

goals are to be met.

The Stony Brook, in contrast to the Mil}stqne, is currently
fishable waters, and its quality is improving with time. Con-
struction and operation of the proéosed Stony Brook sewage
treatment plants will contribute to the' upgrading of this
river. Planning and enforcement programs must continue in -
this drainage basin to preserve and protect the Stony Brook

from improper development practices.

VI.W.2
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Figure VI.W.2
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Figure VI.!
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Figure VI.W .4
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» Figure VI.W.™
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Figure VI.W.6
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Figure VI
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Figure VI.W.8
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Table )“ W1 - MUNICIPAL AND INSTITUTIONAL DISCHARGER INVENTORY
RAITAN RIVER BASIN
Millstone River Segment

Compliance with 1977 Average Daily

X Secondary / Best o NPDES ) Effluent Quality
Ma Practicable treatmert, Permi - Existing  Flow (mgd) 1975 (1975)
N }P; Reduir s S Receiving ermit-  treatment Des. BOD, Ni3-N
.. umber Requirements : Discharger Municipality  Stream Number Process Cap. Avg. Max. mgq/1 #/Day g/] /Dal Other :
A Yes Kingston STP  So. Brunswick Heathcote . < Secondary 1.5 2.2 46.4 851.8 16.42 301.6 SS 96.8 mg/l
R . . : Brook IR 1776.6 1/day
. =pHSU 7.7-
Cl Res 1.2
mg/1
Johnson § _ Montgomery.. Back Brook Advanced.. .027. .02 — .05~ 8.0- 1.3 - 2.8 .003 SS 2.0 mg/1
Johnson o : 2.2 ¥/day
Baby Pro- )
ducts ' .
" Yes Hunt § Aug- MSntgomery Bedens Brk. Advanced ,02 .003 , 17.9 .449 6.29 .156SS 10.7 mg/1
udtine Inc. Irrigation Pd. i .267 t/day
Washington Washington Stony Brook _Advanced  .064 .078 . 37,3 24.2 8S 45.8 mg/1
Twp. MIA _— £ 29.7 #/day
, Cl;Res 1.89%
! o : ' mg/1
" No. . Boro of : , .
-Hightstown Hightstown ., Rocky Waters .6 .07 77.2 45.0 15.8 9.22 SS 29.0 mg/1.
16.9 #/day
Educational . Princeton Stony Advanced .08 .05 - 20.8 12.42 11.17 4.66 SS 19.0 mg/1
Testing - Township Brook ) ©7.92 #/day
Service ' : , i ) N DO 9.4 mg/1
B Yes ) Forsgate Monroe Cranbury ‘ Advanced 3.0 .4 .7 4.0 13.0 $S 4.0 mg/1

Sanita*tion : Brook - - " 13.0 #/day



. Table V) W, 1
< (cont'd)
ey
=
13

Compliance with 1977
Secondary / Best .
Map  Practicable treatment Receiving
Number Requirements Discharger Municipality Stream
Yes Minnesota - Montgomery Crusers
" Mining § S : Brook
) . Minufacturing
Yes Co. Discharge
. fl
Discharge Montgomery Crusers
' Brook
N.J. Turnpike Cranbury_ ‘Cedar Brook
C Yes - Authority Township
East Windsor East Millstone
D Yes MIA Windsor
. . Boro of Manville Raritan §
E No Manville Millstone
.« Lewis West L. Bear
No Bower Inc. Windsor Brook

MUNICIPAL AND INSTITUTIONAL DISCHARGER. INVENTORY

Millstone River Segment

Average Daily
. Effluent Quality

[}
NPDES Existing  Flow (mgd) 1975 (1975)
Permit.  jreatment Des. , 8005
~_Number - Process’ Cap. Avg. mg/]
0003255 - Advanced - .0062 .0064 418.9 22.2
0003255  Advanced  .0058 .004 672.7 22.2
0020729  Advanced .25 .73 11,45 '69.7
0023787 Secondary 1.4 1.4 58.0  678.0
0028762 Advanced .83 1.2 4.2 242.1
0023485 Advanced .035 .004

/Day _rr_;g[_l%{[)ax Other

S5 20,811.3
mg/1
1103.0 #/day

Do 5.9

SS 33,424.2
mg/1

1103 ¥/day

DO 6.8

SS 4.2 mg/1
25.5 ¥/day
DO 8.09 mg/l
S§S 25.0.mg/1
292.0 #/day

SS 30.2 mg/1
302.2 #/day

DO mg/1
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Map
Number

Com‘pl‘iance with 1977

Secondary / Best

Practicable treatment

" Requirements

Yes
Yes -

Yes

- Yes

No

Table  VI,W,] MUNICIPAL AND INSTITUTIONAL DISCHARGER: INVENTORY

(cont'd)

Millstone River Segment

town Water Co.

. NPDES  fxisting  Flow (ngd) 1975
Recelying ~ Permit Treatment  Des.
Discharger ~ Municipality . Stream Number Procgss Cap. Avg. Max.
Western ,Elecf- lopewell Twp.  Cleveland 0000809 ' Secondary .04 129
ric Co. Inc. Brook
Discharge #1
Socony ‘Mobil  Hopewell,™wp. toney Brook Advanced  .015 .004
0il Co.
Discharge #1
Princeton Hopewell Twp. lioney Brook Advanced .150 .046
Farms . '
Development
Kooltronics Hopewell Boro Bedens Brook Primary .009
“Princeton Princeton Boro Millstone River 0020796 Secandary 2.5  4.76
* Sewer ) '
Operating
Committee
Pretty Brook ©  Princeton Boro " Stony Brook 0020770  Secondary .02 031
STP . : '
Elizabeth- Princeton Twp. Stoﬁy Brook 0000981 Filter
' . Backwash

Effluent Quality
(1975)

BOD
g

ma/1 ¥/0ay mg/1

7.0 7.52

-3.2 .,108

.918 352

8.6 341.4

49.1 9,0

N
/Bay Other

S5 7.0 mg/1
7.42 t/Day

SS 5.25 my/1
..-175 ¥/Day
D.0O. S5.55

mg/1

' SS 59.6 mg/1
22.8 #/Day

SS 23.2 mg/1
922.9 #/Day

SS 38.0 mg/)
6.9 ¥/Day
D.0. 7.9
mg/ 1

SS 6.0 mp/1
20.9 #/hay
Tot .
Al To mg?}



LM IA

Compliance with 1977

Jable

VI.W.1
(cont'd)

MUNICIPAL AND INSTITUTIONAL DISCHARGER TINVENTORY

Millstone River Sepment

Average Daily
Effluent Quality

Secon PDES )
M P cfiary / Best g D R Existing Flow (mgd) 1975 (1975) .
ap Practicable treatment ) Receiving ermit — yreatment Des. /80D WH -
_Number Requirements Dischirger Municipality Stream Number - Process Cap. Avg. Max. mg/l igoay xg/1 #/Day  Other
: . Burnt Hill  Montgouery Back Brook 0026891 Advanced  .015  .00S 9.0 .450 SS 8.0 mg/1
Yes * Road School .40 #/Day
p.0. 4.15
mg/1
Veteran's Hillsborough Royce Brook Secondary .001 .003 4.7 .117 SS 5.5 mg/1 .
Yes Administration : .137 #/bay
‘ Depot D.O. 8.08
mg/1
: River Road Hillsborough Mi 0022764 . . 17.0 12.7 SS 13.3 mg/1
Yes s illsborough illstone Secondary 08 09 5.98 1/boy
No Valley Road Hillsborough Royce Brook 0022772  Secondary .05 .074 16.4 10.12 SS 13.5 mg/1
Sewerage Co. . . 71.8 #/Day
(Field Hedge) D.0.11.4
ng/1
Yes ) ti:arter-Wallace Cranbury Twp. Canbury Brook 0002666 Advanced .02 .288 16.6 39.8 857;123’3/;%){'1
nc. - : .
Do 11.4

ng/1



Table VI,W,7. INDUSTRIAL DISCHARGER INVENTORY

<l
:;_' (cont'd} Nhllsrone River Segment
0
Compiiance with 1977 ' Average Daily
Secondary / Best _ NPDES Effluent Quality
<.~ Existing  Flow (mgd) 1975 - {1975)
Map Practicable treatment Receiving Permit  yreatment Des.- . BOD, Ki3-N
Number Requrrements“ Discharger Municipality Stream Number  Process Cap. Avg. Max. _2[@1__@[1 _[Q_gx Other
Yes : R Corp Plainsboro Millstone 0027731 Cooling .015 .06 - 3.0 fl.s S5.33.3. mg/l
Discharge #1 _Water. 17.0 ¥/day
Yes Discharge #2  Plainsboro Millstone 0027731  secondary .015  .012 45.0 4.0 SS 27.0 mg/1
. 3.0 ¥/day
Yes " Discharge #3  Plainsboro Millstone: 0027731 Ngpe .08 1.5 1.0 , SS 22.0 mg/1-
- : : 15.4 #/day
Yes Discharge #4 Plainsboro Millstone 0027731" None 01 4.5 .34 55 19.0 mg/1
: o . ' 2.0 #/day
Yes Discharge #5 Plainsboro Millstone 0027731  cCooling , 04 5.0 1.6 : Ss 21.0 mg/1
: ° Water o 7.0 1/day
Bhodia New Six Mile 0000060 Stommat