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INTRODUCTION

New York Harbor and the adjacent waters of Long Island
Sound, the Hudson River and the Atlantic Ocean represent a most
valuable natural resource of the Metropolitan New York area.
They have been a major factor in the economic well being and
comfort of its approximately 11,000,000 inhabitants.

These waters have long served the populations and indus-
tries located on the land areas bounding them as an unequalled
highway for transportation and stimulus to commerce; as a source
of recreational pleasures such as bathing, fishing and boating; as a
source of food through the fish and shellfish industries; as a cheap
and abundant source of cooling and process water for industry; and
finally, as an unlimited reservoir for the disposal of waterborne
wastes generated by the inhabitants and industries.

Not until recent years was full recognition given to the
problem of the growing incompatibility of the use of the waters as
a receptacle for waterborne wastes such as toilet flushings, bath
and wash water, kitchen sink garbage, restaurant and laundry wash-
ings, etc., with the other indicated uses. It was found that the capa-
city of the waters to absorb and assimilate these wastes was not
limitless. The cumulative effects over the years of increased loads
of waterborne wastes discharged coincident with the growth in popu-
lation and industry was taking its toll.

This inability to adequately assimilate or disperse raw
sewage and other domestic wastes manifested itself in the creation
of menaces to public health by the contamination of bathing and
shellfish waters, making it necessary to close these areas to pub-
lic use. The variety and distribution of aquatic life was influenced
as the result of the depletion of oxygen due to the biochemical decom-
position of organic matter in the wastes, and as the result of the blan-
keting of fish spawning grounds by the settling out of suspended solids.
In addition, the general aesthetic value of the waters and the economic
value of bordering land areas were decreased by the presence of float-
ing matter and debris, and the creation of objectionable odors.

While processes for treating and reducing these wastes so
that they would no longer constitute a threat to the fullest use and
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enjoyment of the waters in and around Metropolitan New York City
were known for many years, no coordinated program for pollution
control was started until 1936. It was then, with an awareness of
the interstate nature of the problem, that the Interstate Sanitation
Commission was formed for the purpose of controlling pollution in
the waters of a tri-state area. These waters, located in the States
of New York, New Jersey and Connecticut, were designated the
Interstate Sanitation District. (See Figure 1)

In the Tri-State Compact establishing the Commission,
provision was made for classifying the waters of the District ac-
cording to their expected primary uses. The required degrees of
treatment of wastes before discharge into the District in order to
maintain these uses were defined.

With the Tri-State Compact as the authorizing and guid-
ing instrument, the Commission with the cooperation of the States
of New York, New Jersey and Connecticut has stimulated the abate-
ment of pollution from domestic sources to the point where 50% of
the domestic sewage now being discharged by a contributing popu-
lation of approximately 11,000.000 people is receiving treatment
which materially reduces or eliminates the pollution load before
being discharged into District waters. By 19853, 75% of the domes-
tic flow will meet the standards set by the Compact.

It can thus be seen that the problem of the control of
pollution of the Interstate Sanitation District by domestic wastes
resulting in economic, health and aesthetic losses is well on its
way to solution.

The Commission has long been aware of the large vol-
ume of complex wastes that are being discharged into the District
by industry in addition to pollutior from domestic flows.

Where manufacturing processes or other industrial oper-
ations involve the contact of water or other liquids with substances
that are soluble or can be held in suspension, the difficult problem
is created of disposing of these unwanted liquids or industrial wastes
without polluting the waters. Since the waters of the District repre-
sent a convenient means of disposal, many industries located on the
coast line discharge their waterborne wastes directly into these
waters through private sewers. Others dispose their wastes by dis-
charging them to municipal sewerage systems, which may lead to
municipal sewage treatment plants, but which eventually discharge
into District waters. Many industries provide for some degree of
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treatment before discharging their wastes.

These industrial wastes, as varied and complex as industry
itself, may contain oils, acids, chemicals, grease, mineral salts,
dissolved metals, and animal and vegetable matter. Whether a given
waste will have an obnoxious effect on the receiving waters will de-
pend upon the dilution, dispersion and dissolved oxygen available to
these wastes in the receiving waters. Poisoning of aquatic life and
wildlife, corrosion of boats and structures, and conditions offensive
to sight and smell may result from the indiscriminate and unstudied
discharge of industrial wastes. Wastes such as meat packinghouse @ -
wastes may have an oxygen depleting effect on the watercourse ten
times higher than that of an equal quantity of untreated domestic
sewage.

Defilement of waterways by pollution is by no means a prob-
lem unique to the Interstate Sanitation District. In recognition of the
national scope of stream pollution problems, the 80th Congress in
1948 enacted Public Law 845, the purpose of which was to stimulate
and encourage pollution abatement programs by state and interstate
agencies throughout the nation. Under one provision of this law, funds
are made available to these agencies for "the conduct of investigations,
research, surveys and studies related to the prevention and control of
water pollution caused by industrial wastes."

Grants from the United States Public Health Service under
the terms of Public Law 845 were made available to the Interstate
Sanitation Commission for an investigation and survey of industrial
waste pollution problems which would provide the basis for a control
program.

The formulation of an intelligent industrial waste pollution =%
control program requires that complete answers to several questions
be obtained. Since, in general, the state of pollution in a watercourse
depends upon the balance between the rate at which pollutants are
added and their rate of neutralization by the receiving waters, the
following information is required:

1. How much of a pollution load (oxygen depleting sub-
stances, poisons, acids, oils, etc.) are industrial waste discharges
now imposing on various sections of the District ? What are the
volumes, characteristics and strengths of the industrial wastes now
being discharged into each of the rivers, bays and other bodies of
water within the Interstate Sanitation District?
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2. Can the receiving waters assimilate these pollution loads
without jeopardy to their legitimate or intended uses?

(a) What dilution and dispersion of the wastes is
provided by the receiving streams near the points of dis-
charge ? Does the natural circulation of the waters remove
these wastes, and if so, what are the downstream and/or
upstream effects of this removal ? Is the dilution and dis-
persion sufficient to reduce the concentration of objection-
able substances to an innocuous level?

(b) Since oxygen is consumed in the decomposition
of organic matter, what is the capacity of the waters for
assimilating and stabilizing these oxygen depleting sub-
stances without reducing its oxygen level below that needed
to maintain a varied aquatic life, or below that required to
prevent the generation of putrefactive odors?

(c) Are there any interactions between various
wastes discharged whether industrial or domestic, which
result in neutralization or accentuation of obnoxious char-
acteristics ?

3. If various sections of the District are at present able to
tolerate the existing industrial pollution load, what excess capacity is
there? How much additional pollution can be accepted without impair-
ing or destroying the expected uses of the waters ?

4. If the condition of various sections of the District is not
now suitable for the expected primary uses what corrective measures
must be taken to restore these waters to an acceptable quality ? What
are the tolerable limits for the wastes now being discharged and there-
fore, what degrees of treatment are required for these discharges?
What consideration is to be given to increases in pollution loads due to
location of new industries or expansion of existing plants ?

5. Questions three (3) and four (4) can be restated or sum-
marized as follows: since the desire for the achievement of the goal
of expected primary uses of the waters of the District imposes limita-
tions on the capacity of these waters to serve as a means of disposal
for wastes, what is an equitable distribution of this limited capacity
among waste discharges, both present and potential, domestic and in-
dustrial ?
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A stepwise approach to obtaining the answers to question one
(1) has been dictated by the dependence of the inventory on limited
annual grants and the continued availability of funds. Each step has
been organized as an independent study so that discontinuance of funds
at the end of a fiscal period would not negate the usefulness of the work
accomplished. The order in which each phase is to be undertaken is
based upon its relative importance to the overall aims of the survey.

Thus the determination of the sources, volumes, character-
istics and strengths of industrial wastes entering the waters of the
Interstate Sanitation District has been divided into the following phases:

\/,1. Determination of industrial wastes discharged directly into
the District via private sewers.

v 2. Determination of industrial wastes entering District
waters through public sewerage systems.

(AG Determination of industrial wastes entering District
waters through streams tributary to the District.

It is the intention of this report to present in both summary
and detail, the results of the survey to determine the sources, volumes,
characteristics and strengths of industrial wastes discharged directly
into the District through private sewers.



Page 6

SUMMARY FINDINGS

Plants Visited _

1. Geographical Distribution

Approximately 1500 plants distributed along 1500 miles
of coastline bordering the Interstate Sanitation District have
been visited during the course of the survey. Of these plants,
306 dispose of their waterborne industrial wastes directly into
District waters. The remaining plants either do not generate
any waterborne industrial wastes, or dispose of them through
public sewers.

.In the accompanying map (Figure 2) is shown the dis-
tribution in the varous counties of the 306 plants which dis-
charge directly into District waters, and the approximate
number of plants discharging to local sections of the District
within each county.

From the map it can be seen that the heaviest concen-
tration of these plants is along the relatively short coastline
of the counties of Kings (Brooklyn) and Queens. Other areas
of concentration border the Arthur Kill, Kill van Kull, and
Bridgeport Harbor.

2. Industrial Distribution.

Among the 306 plants which discharge directly into
District waters, and which range in size from those employ-
ing less than 10 to more than 5,000 employees, are various
manufacturing industries such as food, chemical, petroleum
refining, primary and fabricated metal, textile, and carburet-
ted and coke oven gas.

The distribution of the 306 plants among the various
industries is illustrated in Figure 3.

Most numerous among the plants which discharge
their wastes directly are those of the chemical and food in-
dustries, which are geographically concentrated in Kings
(Brooklyn) and Queens Counties, in New York, and Hudson
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and Union Counties in New Jersey. Fabricated and primary
metal plants are most heavily concentrated in Fairfield
County, Connecticut, while petroleum refining plants are
most numerous in Hudson and Union Counties, New Jersey.

Industrial Waste Vo Iurgg

1. Geographical Distribution

Approximately 515 million gallons per day of indus-
trial wastes (contaminated discharges) are discharged
directly into the District by the 306 plants. Some degree of
treatment before discharge is provided by 138 plants for
433 million gallons per day.

The distribution of this volume by county and by local

sections of the District is shown in the accompanying map
(Figure 4).

It can readily be seen that the Arthur Kill, Newark
Bay and Kill van Kull sections receive the greatest daily
volume of industrial waste discharges, Union County alone
discharging more than 40% of the total 515 mgd. Hudson
County is the source of approximately 20% of the industrial
waste volumes, while 11% and 8% of the total discharge
originates in Suffolk and Kings County respectively. No
direct industrial waste discharges are generated in New
York County (Manhattan).

2. Industrial Distribution

Of the 515 million gallons per day of industrial
waste discharge, approximately 65% is discharged by the
petroleum industry. Discharges from the chemical and
utility industries are also significant as shown in Figure 5.

Since it has been previously indicated that petroleum
refining plants are concentrated in Hudson and Union Counties
bordering on Arthur Kill, Kill van Kull and Newark Bay, and
that more than 50% of the total waste discharge empties into
these bodies of water, the influence of this industry on the
geographical distribution of industrial wastes can readily be
seen. The influence of the petroleum refining industry is also
emphasized when it is realized that even though only 5% of
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the plants belong in this category, they discharge more than
65% of the wastes.

On the other hand, the food industry which constitutes
17% of the 306 directly discharging plants, discharges only
3% of the total waste volume.

One must be cautious concerning conclusions drawn
solely upon the criterion of volume of waste. The character
and strength of the wastes are of the utmost importance.

Total Industrial Discharges

The previous presentations have been confined to discharges
of contaminated flows or industrial wastes. In addition to the 515
millior: gallons per day of industrial waste discharges, 1160 million
gallons per day of uncontaminated flow are discharged directly into
the District. Uncontaminated discharges arise from such industrial
processing and activity'as refrigeration and surface condensing in
which no change in the original properties of the water employed oc-
curs other than perhaps an increase in temperature. The potential
pollution effects of the discharge of large volumes at elevated temper-
atures will be made the subject of a separate study.

Thus the 515 million gallons per day of industrial waste
plus the 1160 million gallons of uncontaminated discharge results in
a total of 1675 million gallons per day being discharged directly into
the Interstate Sanitation District.

Some indication of the magnitude of this volume may be vis-
ualized when it is realized that a train of 8,000 gallon tank cars approx-
imately 1500 miles in length would be needed to carry away this daily
discharge. This volume of 1675 million gallons per day is generated by
110,000 production employees as compared to the daily domestic flow
of 1600 million gallons generated by the 11,000,000 inhabitants of the
areas draining into the District waters.

It is interesting to note that industries which discharge their
waterborne wastes directly into the District utilize the waters of the
District as a major source of industrial water supply. More than 90%
of the 1675 million gallons per day of industrial discharge is salt water
obtained from this source.
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Receiving Waters

The waters of the Interstate Sanitation District are classi-
fied into two general categories. Class "A" waters are defined as
those expected to be used primarily for recreational purposes, shell-
fish culture or the development of fish life. Class '""B" waters are
those not expected to be used primarily for these purposes.

Of the total contaminated discharge of 515 million gallons
per day, approximately 79% enter Class '""B" waters and 21% is dis-
posed of in Class "A" waters.

In Figure 6 is shown the distribution of both contaminated
and uncontaminated discharges into Class '""A"™ and "B'" waters.

Industrial Waste C_garacteristics

On the basis of past experience, it is known that certain
characteristics of industrial discharges may, if present in sufficient
quantities, create objectionable conditions in the receiving waters.

These effects are not always immediately or directly dis-
cernible to the senses, but may manifest themselves as relatively
long term changes in stream characteristics such as sludge bank
formation, oxygen depletion and toxicity to the extent of producing an
environment unfavorable to the propagation of aquatic life.

In the accompanying table (Table 1) are shown the general
characteristics of the waterborne wastes generated by the various
industries surveyed, and the potential impact of these wastes upon
the receiving waters.

Eﬂimateﬂ_l{ollution Lo_a}g_sm

The extent to which potentially polluting substances are being
discharged daily into the Interstate Sanitation District is shown in Fig-
ure 7.

These loadings represent only the quantities generated by
plants which discharge their wastes directly into the waters of the
District. They do not include the thousands of plants which discharge
their wastes into public sewers. Nor do they reflect the influence of
treatment which is provided for the wastes before their discharge by
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INDUSTRY
Food
Tobacco
Textile
Lumber
Paper
Chemicals

Petroleum

Rubber
Leather

Stone

Primary metals
Fabricated metals
Machinery

Electrical machinery
Transportation
Instruments

Misc. manufacturing

Utilities

Service

Table 1
CHARACTERISTICS OF WASTES
Discharged by
EACH INDUSTRY

WASTE CHARACTERISTICS

Dissolved and suspended animal and vegetable
matter, fats and oils and grease

Dissolved vegetable matter

Dissolved organic and inorganic chemicals

Dissolved organic and inorganic chemicals

Suspended and dissolved vegetable and
mineral matter

Dissolved and suspended organic and inorganic
chemicals, oils, acids, phenols

Dissolved organics, suspended solids, mineral
oils, phenols

Dissolved and suspended organics

Dissolved and suspended animal matter, dis-
solved organic and inorganic chemicals

Suspended mineral matter

Dissolved and suspended metals, inorganic
acids

Dissolved metals, cyanides, inorganic acids,
grease and oil

Dissolved metals, cyanides, inorganic acids,
grease and oil

Dissolved metals, cyanides, inorganic acids,
grease and oil

Dissolved metals, inorganic acids, grease
and oil

Dissolved metals, cyanides, grease and oils

Varied

Dissolved and suspended organics, cyanides
tar and oil, phenols

Dissolved and suspended organic, grease

POTENTIAL EFFECT ON STREAM

Oxygen depletion, solids, grease
Oxygen depletion
Oxygen depletion, color

Toxie
Oxygen depletion, solids

Oxygen depletion, toxic, solids,
color, oils, acidity

Oxygen depletion, solids, toxic,
oils

Oxygen depletion

Oxygen depletion, solids, grease

Solids

Toxic, solids, acidity

Toxic, acidity, grease and oils

Toxic, acidity, grease and oils

Toxic, acidity, grease and oils

Toxic, acidity, grease and oils

Toxic, grease and oil
Varied
Oxygen depletion, toxic, oil,solids

Oxygen depletion, solids, grease
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some of the plants. Of the 515 million gallons per day of industrial
waste discharged directly into € illion

g ns per day or 85% receive some degree of treatmenf af source.
11S {reatment is provided by 138 of the 306 plants involved. Unfor-

tunately the nature of the survey to date does nof permit the estima-

fion of the reduction In pollutant [oading accomplished by this
ireatment. -

Practical considerations in the conduct of the survey have
dictated the use of maximum potential pollution loads which when
interpreted on the basis of the dilutions and dispersions available in
the receiving waters, will point to those sections of the District where
more extensive studies are required. In this fashion it is hoped that
the amount of detailed investigation required will be materially re-
duced by eliminating from further consideration those sections of the
District where even under the most critical conditions of maximum
waste loading and minimum dilution and dispersion, obnoxiocus condi-
tions are not created by the discharge of industrial wastes. For those
sections where this is not the case, additional intensive studies will
quantitatively reflect the effect of treatment at source.

Oxygen depleting substances consist primarily of putrescible
organic matter. To reduce this matter to an innocuous state requires
oxygen which is normally present in solution in receiving waters. If
large enough quantities of putrescible matter are present, oxygen is
consumed at a faster ruate than the water is able to absorb additional
oxygen from the atmosphere. The result is a reduction of the oxygen
level in the water below that necessary to maintain fish life or below
that needed to prevent the release of objectionable odors. All of the
oxygen from approximately 5 billion gallons of normal unpolluted water
is needed to satisfy the maximum potential daily requirements of 348,000
pounds (Figure T) exerted by the oxygen depleting substances. In order to
maintain an adequate oxygen residual necessary to maintain most fish
life. 14 billion gallons of normal unpolluted water is needed each day or
a guantity roughly equivalent to the average daily discharge of the Hudson

ey

It is customary to equate the oxygen depleting effect of indus-
trial wastes with that of untreated domestic sewage. The daily per
capita contribution of oxygen depleting substances in terms of the oxy-
gen demand of these substances is approximately 0.17 pounds per day.
On this basis, the maximum potential impact of the industrial waste dis-
charge upon the District in terms of oxygen required to stabilize the



Page 11

organic or putrescible matter is equal to that of the raw sanitary sew-
age discharged by 2,100,000 people, roughly the population of Manhattan
Island or a city the size of Philadelphia.

The results of the survey indicate that the food, utilities, chem-
ical and petroleum industries are the major sources of oxygen depleting
wastes.

A maximum potential of 358,000 pounds of suspended solids
carried in industrial wastes are discharged into the District each day.
During the course of a year, sufficient solids may be discharged to fill
a 100 square foot hole to a depth of more than two miles. The petroleum,
food, chemical, stone, utilities, and paper industries are the primary
source of this type of waste.

The maximum potential loads of poisonous or toxic wastes
discharged directly into the District are approximately 10 tons of non-
ferrous metals, 18 tons of ferrous metals, 48 tons of acids, 3600 pounds
of cyanides and 6000 pounds of phenolic compounds. In addition approxi-
mately 50 tons of fats, grease, and oils may be discharged each day. The
dollar value of these discarded materials is approximately $4,000,000
per year though it may not at present be economically or technically fea-
sible to recover these materials. In addition to this economic loss must
be added the somewhat intangible losses resulting from the potential de-
gradation of the receiving waters and adjoining shore areas both aesthet-
ically and as a source of recreational pleasure.

Metallic and acid wastes originate in the primary and fabrica-
ted metals industries while cyanides and phenolic wastes are most com-
mon to the petroleum refining and utilities industries. Grease and oils
are carried in the discharge of practically all industries though the
petroleum refining, utilities and food industries are the greatest contrib-
utors.

The major portion of the acid and poison burden is imposed on
the Bridgeport and New Haven Harbor areas primarily due to a concen-
tration of metal working industries. The heaviest loadings of oxygen
depleting substances, suspended solids, and greases and oils occur in
the Arthur Kill, Newark Bay, Kill van Kull and the East River sections.

Particularly in reference to poisonous and acid wastes, the
impact upon a stream is a function of the concentration of these sub-
stances in the stream rather than of the absolute quantities discharged
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as expressed in pounds per day. In this respect, some difficulty arises
out of the general lack of familiarity with the magnitude of concentra-
tions which may create pollution.

As an example it is a common practice in many industries to
consider solutions containing concentrations of materials of from 0.1%
to 1% as negligible. Expressed in the language of stream pollution
these would be equal to the concentrations of 1000 parts per million
and 10,000 parts per million respectively. When it is realized that a
concentration of 1 part per million of cyanide or 2 parts per million
of copper in the stream may be toxic to aquatic life, the importance of
grasping this concept of concentration can readily be seen.

The concentration of these substances in the stream is pri-
mary in evaluating potential pollutional effects and makes the determin-
ation of dilution and dispersion factors as well as the pollution load an
essential part of a stream pollution study.

In so far as industrial waste discharges are concerned, ex-
amples of the geographical concentrations of the wastes and waste
volumes have been cited above. Other areas may receive no industrial
discharges.

In effect, the final analysis and interpretation of pollution data
must be based upon consideration of local rather than District-wide con-
ditions.

Summary

All waters are contaminated to varying degrees, the degree of
contamination in conjunction with the established or expected uses of the
water being the determining factors in indicating the need for corrective
or preventive measures.

The degree or state of pollution in turn depends upon the bal-
ance between the rate at which pollutants are added and their neutrali-
zation by assimilation or dispersion in the stream.

The summary results presented offer an indication of the max-
imum potential rate at which pollutants are being added directly to the
Interstate Sanitation District. However, much work remains to be done
before the rate at which these pollutants are being removed or neutral-
ized can be determined.
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The solution to this problem will depend upon analyses and in-
terpretations of conditions in local areas rather than on a District-wide
basis. A detailed and technical presentation of the results appears
under "Detailed Findings™.

Survey Methods and Acknowledgements

The results summarized in this report represent approximately
one and one half years of field work conducted by a full time staff of three
technical men (chemist and two engineers). The project has been financed
by an annual grant from the U. S. Public Health Service under the terms
of Public Law 845; 80th Congress.

In the absence of foreknowledge as to which plants discharge
their wastes directly into the Interstate Sanitation District, approximately
1500 plants have been visited in order to obtain the necessary information
concerning the 306 plants with direct industrial waste discharges. Data
obtained from those plants which discharge their wastes to public sewers
will be the subject of further investigation.

In no instances have discharges from individual plants been

sampled for purposes of anlysis a e ;
since 1t 1S ie adequate accuracy in such a pr n be obtained
only by long which would reflect hourl i easonal

- n industrial process es.
SUeI T program-appled 16 The Targe area under study would require so
much time and personnel as to be impractical. Recourse has therefore
been made to the published literature for information pertaining to
strengths of wastes.

The States of New Jersey and Connecticut and the City of New
York have graciously made available to the Commission the records of
industrial waste inventories which they have conducted in areas draining
into District waters. These records, where applicable, have been incor-
porated into this report. Acknowledgement is also made to the other
municipal, state and federal agencies which have supplied information
pertinent to the inventory, and especially to the management of the plants
visited, without whose wonderful cooperation the inventory would not have
been possible.

No less gratifying than the cooperation accorded the inventory by
industry, has been the beneficial effect of the information brought before
management concerning the purpose of the survey, factors contribut ing to
stream and harbor pollution, methods of abatement and control, and
similar matters.
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DETAILED FINDINGS

Scope of Survey

According to the 1947 Census of Manufacturers published by the
United States Department of Commerce, Bureau of the Census, there
are approximately 29,000 industrial plants located in areas which drain
into the waters of the Interstate Sanitation District. These installations
are distributed along and inland from the 1,500 miles of shoreline which
border the District.

From these figures, it is apparent that a task of considerable
magnitude is involved in determining:

1. The location of each source of industrial waste.
2. The quantities, characters and strengths of such wastes.

3. Whether on the basis of 1 and 2, and in conjunction with
data to be determined on dilution, dispersion and self
purification, an industrial waste pollution problem re-
quiring corrective measures exists either for

a. The entire District, or
b. Any specific localities within the District.

It was felt that a division of the project into several relatively
independent studies, to be undertaken in a predetermined order based
upon their importance, would assure the achievement of useful results
should curtailment of funds or other exigencies bring a halt to the pro-
gram at the end of a fiscal period. Therefore the overall program was
divided into the following phases:

1. The determination of pollutional contributions of
industries discharging directly into District waters
via private sewers. This would involve an inventory
of all industries located along the shoreline of the
District.

2. The determination of pollutional contributions of
industries discharging to public sewerage systems
and thence to District waters, whether or not
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passing through a sewage treatment plant. This would
require an inventory ofall industries located in areas
draining into the Interstate Sanitation District; or the
sampling and analysis of the effluents from each of
the public outfalls into the District.

3. The determination of the industrial pollution loads be-
ing carried into District waters by streams tributary
to the District, such as the Raritan, Passaic, Hacken-
sack and Hudson Rivers. This would involve analysis
of the streams at the points where they enter District
waters.

4. An evaluation of the dilutions available in the District
waters receiving industrial waste discharges, as well
as a determination of the circulation patterss in these
waters. On the basis of this evaluation the industrial
waste data would then be interpreted to indicate those
areas of the District where potentially obnoxious con-
ditions exist due to the discharge of industrial wastes.

The intention of this report is to present in detail the results
of the inventory of industries which discharge their wastes directly
into the waters of the Interstate Sanitation District via private sewers.
If finances permit the continuation of the survey subsequent reports
will deal with the other phases outlined above.

No attempt has here been made to interpret these results to
define the degree to which the District is polluted but rather these
results will be used to indicate those areas which require more de-
tailed study to determine the need for corrective action.

Sources of Information and Inventory Methods

Information on industrial wastes pertinent to the inventory
has been obtained from several sources, including government agen-
‘c_i_ggl private agencies, industries and the literature. =

Various local and state agencies have generously made their
files available to the Commission. The cooperation of private agencies
such as chambers of commerce and various trade associations is grate-
fully acknowledged. Industrial directories published by public and
private organizations have been useful in locating and enumerating the
various industries with which we are concerned. The 1947 Census of
Manufacturers for each of the States of New York, New Jersey and
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Connecticut has served as an important source of information concern-
ing the number of plants and their production employees. The literature
has been used to obtain information concerning the strengths and char-
acteristics of various trade wastes.

The basic information on industrial wastes has been obtained
from industry by personal contact with management. Initially, careful
consideration was given to the use of a mail questionnaire technique
for obtaining the required data from industry. A pilot study was made
to test the efficiency of this method and to determine the percentage of
returns to be expected. The results of the study and the experience of
the Connecticut State Water Commission, as well as that of various /
~uablic and private agencies, led to the abandonment of this technique.

Instead, personal interviews with the management of each of
the plants visited have been used to obtain the desired information. The
educational rather than the coercive approach has been successiully
employed to persuade management where they have been reluctant to
supply needed data. Assurance that all information was to be treated

confidentially to the extent thal the names of individual plants would

15 CO

cons1§era§!e !le!p n EIEIS respect. - - 5

The excellent relationship that has been established with indus-
try is most gratifying. Without this splendid cooperation progress would
have been seriously delayed. Furthermore, the educational value of the
survey in acquainting industry with industrial waste s problems with a
resulting display of its interest, is a most significan. gain aerived irom
the inventory program.

To some degree this successful collaboration with industry can
be attributed to the policy of providing for an indoctrination period
prior to assignment to field work for each of the men wno nave worked
on the survey. During this period the field men have been made familiar
with the aims and methods of the survey. Stress has been placed on the
fact that their contact with industrial management is not in the capacity
of an inspector attempting to pry out secrets or violations, but rather
in the capacity of a census taker working in cooperation with manage-
ment to obtain the data necessary to achieve the goals of the survey.

As a final step each new field man has accompanied an experienced
worker in the field for approximately a week before going out on his own.

The staff assigned to the inventory has consisied of three tech-
nical men and a secretary. Of the staff, two of the men have been occupied
full time in visiting plants and otherwise carrying on the required field work.
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The third technical member of the staff has organized and directed the
program under the general supervision of the Chief Engineer of the
Commission. In addition the part time services of the permanent staff
of the Interstate Sanitation Commission have been made available when
needed.

The wide diversity of industries to be inventoried made neces- ,
sary the use of a general questionnaire form adaptable to any industry. /
(See Figure 8 - Inventory Form). Information has been sought relating
to the volumes and characteristics of the wastes without specifically
measuring and analyzing effluent flows. The futility of depending upon
a short term sampli ram to de es

aracteristics of trade wastes is well recognized. With the lim-
tredpeTSoRmeT nd fime SvATEBTE, T was TeTt, thorefors, that a satisfac-
tory description of waste volumes and characteristics could be obtained
by achieving an accounting of water consumption and water use in each
of the plants visited. Likewise it was felt that a more satisfactory esti-
mate of the waste strengths could be obtained through the use of the
literature than from any spot sampling technigues that might be em-
ployed. Should subsequent evaluation of local conditions so dictate, it

may be nece ; g
. . . —
certain installations. S
#‘

The specific procedure followed by the field men in any locality
has been to first visit the municipal engineer and chamber of commerce
and other industry associations to obtain all the information and avail-
able maps of locations of industry and sewerage systems in the community.
All industrial plants located along the shoreline are visited, since no pre-
determination is possible as to whether wastes are being generated and
discharged by a given plant. At each plant visited information is sought
concerning water consumption (water bill in case of public water supply,
and pump capacities where private supply or surface waters are utilized)
and an analysis of the water usage. In addition information is sought as
to any provision for waste treatment. Descriptions, both qualitative and
quantitative, of raw materials, products and industrial processes are
obtained to provide indications of the physical, chemical and biological
characteristics of the waste flows.

Definition of Terms and General Remarks

The following definitions apply to terms used in this report:

1. Waste contributing plant- any plant whose effluent,
other than sanitary sewage, is different in either
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chemical, biological or physical characteristics from
the plant influent. For the purpose of this report,
temperature is not considered to be a physical charac-
teristic. Commercial laundries, frequently considered
as generating a domestic type of waste, are herein
classified as industrial waste contributors.

2. Non-waste contributing plant- any plant whose effluent,
other than sanitary sewage, is unchanged in chemical,
biological, or physical (except for temperature) char-
acteristics from the influent.

3. Industrial waste discharge- contaminated discharges
from waste contributing plants emanating from industrial
processes, cleaning operations, boiler blowdowns, etc.

4. Clean discharge- uncontaminated discharges from waste
contributing plants emanating from such units as surface
condensers and compressors, or steam condensate, etc.
The sum of the industrial waste discharge and the clean
discharge is equal to the industrial discharge.

5. Employees- production personnel. In general this is
equivalent to hourly employees.

6. Treatment at source- refers to those plants which pro-
vide some degree of treatment before wastes are dis-
charged. It does not reflect the adequacy or inadequacy
of such treatment.

7. Waste disposal- method by which effluent is discharged
to the Interstate Sanitation District.

8. Direct waste discharge- industrial waste discharge into
the District via private sewers.

9. Indirect waste discharge- industrial waste discharge
into the District via a public sewerage system with or
without passage through a sewage treatment plant.

In evaluating the results to be presented, the following considera-
tions should be kept in mind:

1. The data upon which these results are based were obtained
during the period from January 1950 to June 1951.
ﬁ

— Lo r— e
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2. While the tabulations represent the results of an ap-

proximately complete industrial waste inventory of

the water front areas of the Interstate Sanitation

District, some industrial s f direct waste dis-
charges such as oi oal yards and
anufactorie 1l as direct discharges
from shipping, have not been included in the report.

dustrial wastes from these sources are of an inter-

mittent nature and may be made the subject of a special
study. In addition plants such as power generating instal-
lations which discharge effluents unchanged except for
increases in temperature are not included as waste con-

tributors. These too may be made the subject of a
separate study.

3. All quantitative information concerning the volumes of
industrial discharges are based upon an analysis of
water consumption (water bills and pumping rates) and
water usage rather than upon actual waste flow measure-
ments. For purposes of simplicity and uniformity these
flows have all been expressed in terms of daily discharge.
Most of the plants surveyed operate during an eight hour,
five day week period, and it is during this operating period
that the waste discharges are generated. However, those
installations which account for the largest portion of the
total discharge volume discharge their water twenty four
hours per day and seven days per week.

4. Descriptions of waste characteristics are based upon
qualitative information, while estimates of waste strengths
have been derived through the use of the literature, no
waste having been sampled for purposes of quantitative
analysis. Though many of the plants provide at least a
minimum degree of treatment before discharging their
wastes, it has not been possible to estimate the effect of
this treatment on the waste. Therefore the estimates of
waste strengths shown in this report characterize the un-
treated or raw industrial waste.

Methods of Presentation of Results

Wherever possible results have been tabulated on both a geogra-
phical and an industrial basis, and where the data have been conducive
to such treatment, the results have been presented graphically for sim-
plicity and ease of interpretation.
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For the geographical basis, summary results are presented by
state, county, and according to the receiving body of water. Detailed
results for each municipality and receiving body of water are given in
the Appendix.

For the industrial basis, Volume 1 (Manufacturing Industries)
of the Standard Industrial Classification Manual, (Nov. 1945) issued by
the Bureau of the Budget has been used as a guide. Only major indus-
trial classifications have been used in this report. The order in which
these major industrial classifications are listed in the tables and illus-
trations follows that of the numerical codes which have been assigned
to them by the Classification Manual. It should be understood that each
major industrial classification covers a great variety of specific indus-
tries. Thus the food industry, as a major industrial classification, en-
compasses such specific industrial groups as manufacturers of meat
products; diary products; canned and preserved vegetables, fruits and
seafood; bakery products; beverages (soft drinks, malt, liquors, wines);
and many miscellaneous food products. Likewise, the chemical industry
major classification includes industrial organic and inorganic chemicals,
soaps and glycerines and oils, paints and varnishes and inorganic colors,
gum and wood chemicals, vegetable and animal oils and fats, etc.

Since the Standard Industrial Classification Manual does not
include public utilities and the service industries (laundries, etc.)
these groups which are significant waste contributors have been added.

Re sul}_sm

1. Plants visited.

The industrial waste inventory of 1,500 miles of shore-
line of the Interstate Sanitation District has involved visiting
approximately 1,500 plants.

Among these plants are represented industries of all
types ranging from feod processing to public utilities. The
most frequently encountered in these coastal areas are
chemical plants, fabricated metals plants, food plants and
apparel plants. slong the coastlines of the counties which
border the District the number of plants range from 5 along
the shoreline of Essex County to 285 along the shore of
Kings County (Brooklyn).

There appears to be a tendency for particular industries
to be concentrated in certain coastal localities. Thus, chemical
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plants are most numerous in Kings and Hudson Counties
with secondary concentrations occurring in Westchester
and Fairfield Counties. Fabricated metals plants are con-
centrated in Fairfield County. Kings County {Brooklyn) has
the greatest number of food plants, followed by Hudson,
Westchester and Queens Counties.

A summary of the plants visited classified according
to industry and location is shown in Table 2. In addition Table
2 shows the number of plants visited which discharge water-
borne industrial wastes,

Of all the plants visited 742 or 49.5% are waste con-
tributors. From the tabulation it can be seen that none of
the 123 apparel plants visited discharges an industrial waste.
At the other extreme, of the 62 service plants (laundries, dry
cleaners, etc.) visited, 98% are waste contributors. Figure 9
illustrates the percentage of plants visited which are waste
contributors in each industrial classification.

Data obtained from the 742 waste contributing plants are
shown in Tables 3 and 4, Table 3 indicating the geographical
and industrial distributions of the waste contributing plants
and the wastes discharged, while Table 4 indicates similar
distributions for the methods of disposal of the wastes dis-
charged.

These results represent approximately complete cover-
age of plants which discharge directly into the waters of the
District, but less than 5% of the plants which discharge in-
directly. The vast majority of plants which discharge their
wastes into municipal sewerage systems are located inland
from District waters and therefore were not surveyed in this
phase of the inventory.

It is with the resuits obtained trom the plants discharging
directly into the District waters that this report is primarily
concerned. It is hoped that the inventory of inland areas drain-
ing into District waters will be completed so that data per-
taining to directly discharging plants can be made the subject
of subsequent reports,.

The incomplete data on plants discharging indirectly,
however, does ofier a tentative busis for comparison of the
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A, GEOGRAPHICAL DISTRIBUTION

w

Bronx County

Kings County
Nassau County

New York County
Queens County
Richmond County
Rockland County
Suffolk County
Westchester County

Total New York State

Bergen County
Essex County

Hudson County

Middlesex County
Monmouth County
Union County

Total New Jersey

Fairfield County
New Haven County
Total Connecticut

Total

INDUSTRIAL DISTRIBUTION

Food

Tobacco

Textile

Lumber

Furniture

Paper

Printing
Chemicals
Petroleum

Rubber

Leather

Stone, clay & glass
Primary metals
Fabricated metals
Machinery
Electrical Machinery
Transportation
Instruments
Miscellaneous Mfg.
Utilities

Service

Totals

TABLE 3 - DISTRIBUTION OF PLANTS VISITED (l)& WASTES DISCHARGED

No. of(z)Production

Plants Employees

76 6,853
140 31,141
22 955
U 3,837
48 11,763
34 4,149
21 2,231
21 926
107 13,939
483 75,79
8 7,345

4 250
78 25,562
25 7,993
6 611
25 16,473
146 58,234
93 42,674
20 7,841
113 50,515
742 184,543
148 25,950
3 1,070
39 5,822
2 103

6 1,833
26 7,708
19 4,120
143 21,073
19 12,272
3 1,691

2 285
2, 3,038
27 17,424
76 15,678
27 20,839
22 10,492
13 18,634
12 2,440
43 6,784
27 5,043
61 2,866

42 185,165

Discharge - GFPD

Waste Disposal - Number of Plants

Discharge - Mop{2) Per Employee To Stream To Stream To Sewage

Waste Clean Waste Clean Priv, Sewer Pub. Sewer Treat, Plant
1.38 2.2 205 3,270 4 30 41
42,26 58 .88 1,360 1,875 55 79 6
.21 .03 220 2 6 0 10
.67 72 LTS 188 0 12 2
18.65 128.22 1,585 10,900 27 1 o
10.59 320.84 2,550 77,200 19 14 0
8.89 36.58 3,985 16,400 15 0 6
57.89 .31 62,500 335 12 0 I
5.32 47.38 380 3,400 17 BYA 73
145.84  615.18 1,920 8,125 148 160 149
10.34 29.03 1,410 3,960 T 1 0
5.48 1.47 21,900 5,850 2 1 0
120,76 16.85 4,725 660 38 40 o}
14.83 175.33 1,860 21,000 18 2 8
1,67 2.34 24,000 3,820 5 0 1
209.23 58.93 12,700 3,580 13 11 Q
375.31  283.95 6,440 4,890 83 55 9
17.60 22.60 415 530 52 7 32
10.38  261.19 1,325 33,300 16 2 3
27.98 283.79 555 5,610 68 i 35
549.13 1,182.92 2,975 6,420 306 224 193
18.96 57 .04 730 2,200 53 59 35
.02 .09 19 8l 3 0 0
4.89 o2y 840 Ll 20 9 10
.01 0 97 0 1 s 0
O <159 5 82 2 2 1
14.08 A48 1,825 62 8 16 3
14 16 34 39 1 10 7
62.34 92.41 2,960 4,380 66 L7 26
337.717 18.36 27,800 1,495 16 3 1
.38 12 225 71 2 0 1
A4 0l 490 3% 1 1 0
6.45 Tl 2,120 234 15 I 3
12.84 8l.58 740 4,675 18 2 7
10.97 4.71 700 300 30 19 25
1.17 1,76 56 84 13 6 i
1.18 2.63 113 250 3 9 8
«79 1.13 42 61 n 1 &
.16 W5 66 310 " 1 T
49 6 72 98 11 13 13
.34  919.83 14,750 182,000 25 1 1
2,02 .02 705 7 3 20 37
549.15 1,182.84 2,975 6,420 306 22, 193

(1) Waste contributing plants only

(2) Includes 24 plants discharging to earthen basins .09 MGD waste and .28 MGD clean,

All of these plants are considered as having treatment at source.

Treatment
at Source
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TABLE |, - METHODS QF DISPOSAL OF WASTES

Private Sewer to Stream

No. of Discharges.MGD Tregtment at Source
P Waste  Clean Plagts  Vol, MGD

A. GEOGRAPHICAL L[ISTRIBUTION

Bronx County I 0.70 22,00 3 0.69
Kings County 55 39.88 54 41 13 33.23
Nassau County 6 0,07 0 IN 0.04
New York County
Queens County 27 18,12 126.81 U 17.31
Richmond County 19 9.14  320.7% 3 6.39
Rockland County 15 8.86 36.55 3 3. 54
Suffolk County 12 57.72 0.30 8 0.51
Westchester County 17 4.19 46,75 7 2.7
Total New York State 155 138,68 607.5 57 6l L5
Bergen County 7 9.56 26.38 - 7.81
Essex County 2 5.48 1.41 2 5.48
Hudson County 38  104.50 9.72 15 103.95
Middlesex County 18 13.72  174.81 10 12,92
Monmouth County 5 1 .66 2.34 b 14.66
Union County 13 208.19 58.73 i 1 205.75
Total New Jersey 83 356.11 273.39 47 350.57
Fairfield County 52 9.93 18.10 24 7.84
New Haven County 16 10,32 261.15 10 9.7h
Total Connecticut 68 20.25 279.25 34 17.58
Total 306 S515.04 1160.20 138 432.60
INDUSTRIAL DISTRIBUTION
Food 53 15.34 54.21 17 11.51
Tobacco 3 0.02 0.09 0 0
Textile 20 .29 0.22 L 0.67
Lumber h 0.01 0 0 0
Furniture 2 0.01 0.15 1 *
Paper 8 6.66 0.01 2 4,62
Printing 1 o 0.04 1 -
Chemicals 66 51.91 79.57 30 44,15
Petro leum 16  336.97 18.24 13 336.92
Rubber 2 0.30 0.12 2 0.30
Leather b 0.14 1 1 0.14
Stone, clay and glass 15 6.39 G52 9 L.45
Primary metals 18 12,03 81.12 9 9.93
Fabricated metals 30 4479 3.03 13 2.46
Machinery 13 Q.68 0.44 % 0.5
Electrical machinery 3 0.06 0.62 0 0
Transportation h11 4 0.75 1.12 - 0.19
Instruments L 0.14 0.73 3 0.08
Miscellaneous 1 0.10 0.19 3 0.01
Utilities 25 74.32  919.78 19 16.62
vervice 3 0,12 0 1 0.02
Total 306 515.03 1160.20 138 432,62

Public Sewer to Stream

No. of Discharges-MiD Treatment at Source
L, MGD

Plants W¥aste [Clean Flants Yol
30 0,22 0.04 2 0.01
79 2,25 Ll 11 0.50
0
12 0,27 0.31 1 0,10
1 0.39 1.37 2 0.22
14 1.45 0.09 1 0.71
0
0
14 0.10 0.23 1 0.05
160 4.68 6.45 18 1.59
1 0.78 2.65 1 0.78
1 * 0 1 =
L0 16.26 7.13 10 7.97
2 0.01 0.02 1 0.01
0
11 1.03 0,19 7 0.31
55  18.08 9.99 20 9.07
7 0.93 0.29 3 0.74
2 0.01 0.01 1 0.01
9 0.9 0.30 A 0.75
22, 23.70 16, 42 1141
59 2.82 219 10 1.36
0
9 .10 0.01 0 0
1 ” 0 I .
2 0.01 0 0 0
16 ?.39 0.46 0 0
10 0,11 0.07 0 0
47 1011 12,50 1 8.92
3 0.72 0.13 2 0.05
0
I & 0.01 0 0
A 0.04 0.19 0 0
2 0,02 0.02 ] *
19 0.78 0.12 6 0.70
6 0.27 0.78 3 0.26
9 0.32 0.12 0 0
1 . 0 0 0
1 ¥ 0 0 0
13 0.22 013 4 0.08
1 0.02 0.05 0 0
20 0.82 " 3 0.05
22, 23.77 1676 42 11.43

* Less than 5,000 gallons per day

Public Sewer to Treatment Plart
D; 88-MGD Treatm it Source
Clean Plants  Yol, MCD

Elants Waste
4l 0.47
6 0.1
10 0.14
2 0.40
7 0.14
0
6 0.04
4 0.16
73 1,03
149 2,52
0
[0}
0
8 1.10
i 0.01
Q
9 1.11
32 6.68
3 0.05
35 6.73
193 10.36
b 0.81
0
10 0.50
Q0
1 »*
3 0.03
7 0.03
26 0.28
1 0.09
o 0.08
0
3 0.02
7 0.80
25 5.40
7 0.22
8 0.78
1 0.03
T 0.02
13 0.15
1 0.01
2 1.10
193 10.35

0.18
*

0.03
O.bl
0

0.04
0

0.39
1.05

0.50
0

0.50
4,03
0.03
4.06

5.61
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characteristics of plants with different methods of waste
disposal. From Table 3 it can be seen that of the 742

waste contributing plants visited, 306 or 41.2% discharge
directly into the District via private sewers, while the re-
maining 436 or 58.2% dispose of their wastes by discharg-
ing to public sewerage systems or earthen basins. Though
accounting for only 41.2% of the waste contributing plants
visited Table 4 shows that directly discharging plants dis-
charge 515 million gallons per day of industrial waste or
93.8 % of the total, as against 34 million gallons per day, or
6.2% of the total, discharged by the remaining 436 plants. -
Similarly for clean discharges, plants discharging directly
into the District account for 1,160 mgd or 98% of the total
clean discharge, whereas all other plants discharge 23 mgd
or 2% of the total. Expressed in terms of production employees
4,650 gallons of waste per employee per day are generated in
directly discharging plants, as against 450 gallens per em-
ployee per day for indirectly discharging plants. For clean
discharges the respective figures are 10,550 and 300. These
comparisons are illustrated in Figure 10 and serve to empha-
size the uniqueness of the plants which discharge their waste
directly into the Interstate Sanitation District.

On a much broader base, these comparisons may be fur-
ther substantiated by the following considerations. Since more
than 90% of the industrial discharge of 1,675 mgd (515 mgd
waste and 1,160 mgd clean) by the 306 plants disposing directly
into the District is salt water originally pumped from the Dis-
trict, this flow is not reflected in the value of 1,600 mgd which
represents the total "domestic flow" in the areas draining into
District waters and which is based upon public water supply
and well water consumption. However, the 1,600 mgd of ""domes-
tic flow" does include the discharges of almost all industries
which dispose of their wastes via public sewers. On the assump-
tion that the proportion of waste producing plants to non- waste
producing plants among the 29,000 plants located in areas
draining into the District waters is approximately 50%, as in-
dicated in Figure 9, then there are some 14,000 plants located
inland from the waters of the District which dispose of their
industrial wastes via public sewers. and whose discharge vol-
umes are reflected in the "domestic flow" figure.

Thus, even if sanitary wastes are ignored, and the total
"domestic flow" is assigned to industry, 14,000 plants with
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indirect methods of disposal are discharging 1,600 mgd as
against 1,675 mgd for the 306 directly discharging plants.

2. Direct Discharges

a. Geographical and Industrial Distribution of
Directly Discharging Plants

The 306 plants discharging their industrial
wastes directly into the Interstate Sanitation District
are found along the shoreline of the District in concen-
trations ranging from no directly discharging plants in
New York County (Manhattan) to 52 in Fairfield County
and 55 in Kings County (see Figure 2). Industrially, each
of the lumber, printing and leather industries has only
one plant discharging directly into the District, whereas
there are 66 chemical plants and 53 food plants with
direct discharges.

A summary of the geographical and industrial dis-
tribution of these plants is shown in Table 5 while Figures
3 and 11 illustrate the percentage distributions. Located
on that portion of the New York State coastline which bor-
ders the District are 155 plants or 55.7% of the total. In
New Jersey there are 83 plants and in Connecticut 68, or
27.1% and 22.2% respectively.

The 66 chemical plants referred to above account
for 21.6% of all directly discharging plants, and the 53
food plants represent 17.3% of the total. Thirty, or 9.8%,
are fabricated metals plants and 25, or 8.2%, are public
utilities plants.

Of the 66 chemical plants the greatest concentra-
tion is in New Jersey, particularly along the shorelines
of Hudson, Union and Middlesex Counties. Food plants
are centered in New York State, chiefly in Kings County
with a secondary concentration in Hudson County, New
Jersey. Fabricated metal plants are most frequent in
Fairfield County, Connecticut, while public utility plants
are most numerous in New York State with a fairly uni-
form distribution among the counties other than New York.
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b. Direct Discharge Volumes

Directly discharging plants generate 515 million
gallons per day of waterborne wastes and 1,160 million
gallons per day of clean effluent. The geographical and
industrial distribution of these discharges are shown in
Table 6 and Figures 4, 5 and 12.

Examination of these tables and figures reveals
that 69.2% of the total waste discharge of 515 million
gallons per day is generated in the State of New Jersey,
particularly in Hudson and Union Counties. For clean
discharges New York State accounts for 52.5% of the total
of 1,160 million gallons per day, Richmond County alone
accounting for 321 mgd or 27.7%.

On the basis of industrial distribution, the petrol-
eum industry discharges 65.4% of the total discharge of
515 mgd, while public utilities generate 79% of the total
clean discharge of 1,160 mgd. This would indicate either
a large number of such plants or the presence of a very
large (in terms of volume discharged) installations of the
petroleum industry in Hudson and Union Counties, and of
public utilities in Richmond County. The detailed data
corroborates the presence of a relatively few large instal-
lations in each of these counties.

As a further illustration that the major sources of
discharges are the petroleum and public utility industries
and to indicate the relative waste and clean discharges of
the other industries, Table 7 has been prepared showing
the average discharge per plant for each industry, as well
as the gallons per employee per day discharge for each
industry. The 16 petroleum industry plants with direct dis-
charge have an average waste discharge per plant of 21
mgd and an average clean discharge of better than 1 mgd.
This is equivalent to a discharge in terms of gallons per
employee per day of 28,400 waste and 1,550 clean. For the
25 public utility plants, the average discharge is approxi-
mately 3 mgd waste and 37 mgd clean, while the daily em-
ployee contribution amounts to 14,850 gallons of waste and
184,000 gallons of clean. The high clean discharge values in
utility plants reflect the use of very large volumes of water
for cooling purposes in power generating plants. In the



Table 6
SUMMARY OF DATA OF PLANTS
discharging directly into the
INTERSTATE SANITATION DISTRICT

A - Location No. of Production Discharge MGD Treatment at Source
Plants Employees Waste tlean Plants Vol. MGD
Bronx A 1,160 0.70 22.00 3 0.69
Kings 55 19,320 39.88 5L .42 13 33.23
Nassau [ 320 0.07 0 L 0.04
New York 0 0 0 0 0 0
Queens 27 6,585 18.12 126,81 14 17.31
Hichmond 19 3,220 9.14 320.74 5 6.39
hockland 15 1,980 8.86 36.55 3 3.54
Suffolk 12 500 57.72 0,30 8 0.51
Westchester 17 6,130 4.19 46.75 7 2.74
Total New York State 155 39,215 138.68 607.56 57 64 45
Bergen ' 7,120 9.56 26.38 9 7.81
Essex 2 200 5.48 1.41 2 5.48
Hudson 38 14,115 104.50 9.72 15 103.95
Middlesex 18 5,030 13,72 174.81 10 12.92
Monmouth 5 600 14.66 2.34 4 14.66
Union 13 13,295 208.19 58.73 11 205.75
Total New Jersey 83 40,360 356.11 273.39 47 350.57
Fairfield 52 23,245 9.93 18.10 24, 7.84
New Haven 16 7,220 10.32 261.15 10 9.74
Total Connecticut 68 30,465 20.25 279.25 34 17.58
Total 306 110,040 515.04 1,160.20 138 4£32.60
B - Industry
Food 53 15,135 15.34 54,21 17 1451
Tobacco 3 1,070 0.02 0.09 ) 0
Textile 20 2,050 4.29 0.22 4 0.67
Lumber i} 75 0.01 0 0 0
Furniture 2 1,630 0.01 0.15 1 »
Paper 8 3,120 6.66 0.01 2 L,62
Printing 1 1,500 * 0,04 3 L
Chemicals 66 8,490 51.91 79.57 30 44,15
Petroleum 16 11,795 336.97 18.24 13 336.92
Rubber 2 1,070 0.30 0,12 2 0.30
Leather 1 220 0.14 = 1 0.1
Stone, clay 15 2,490 6.39 0.52 9 bobs5
Primary metals 18 14,840 12.03 8l1.12 9 9.93
Fabric, metals 30 9,170 4.79 3.03 13 2.46
Machinery 1% 9,560 0.68 Oukhy - 0.54
Electric Mach. 3 1,320 0.06 0.62 0 0
Transportation 11 18,295 0.75 1l.12 5 0.19
Instruments & 1,500 0.14 0.73 2 0.08
Misc, manufacturing A 1,595 0.10 0.19 3 0.01
Utilities 25 5,020 Th32 919.78 19 16.62
Service 3 95 0.12 0 1l 0.02
Totals 306 110,040 515.03 1,160.20 138 432,62

* less than 5,000 gpd
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Table 7
Discharges
Daily
PER PLANT AND PER EMPLOYEE
BY INDUSTRY

No. of Discharges per Plant MGD Employees Discharge per Employee GFD

Industry FRlants Waste Clean Total Per Plant Waste Clean Total

Food 53 29 1.02 1+3L 285 1,015 3,590, 4,605
Tobacco 3 01 .03 04 357 28 8, 112
Textile 20 .21 01 22 103 2,040 98 2,138
Lumber 1 01 0 .0l 75 133 0 133
Furniture 2 01 .07 .08 815 1 86 87
Paper 8 .83 ¥ .83 390 2,140 13 2,153
Printing 1 v .0k .04 1,500 3 27 30
Chemical 66 .79 1.21  2.00 128 6,150 9,450 15,600
Petroleum 16 21.00 LA 220 740 28,400 1,550 29,950
Rubber 2 + 15 .06 .21 535 280 112 392
Leather 1 14 " AL 220 635 2 637
Stone 15 L2 .03 45 166 2,530 180 2,710
Primary Metal 18 .67 4.50 517 825 815 5,450 6,265
Fabricated Metal 30 .16 .10 .26 306 525 325 850
Machinery 13 .05 .03 .08 135 68 41 109
Electrical Machinery 3 .02 oL <25 44,0 L6 L79 525
Transportation 1l .07 .10 «17 1,663 42 61 193
Instrument 4 NoA J8 .22 375 107 480 597
Mise., Manufacturing 1l 01 .02 .03 145 69 138 217
Utility 25 2.97 36.80 39.77 200 14,850 184,000 198,850
Service 3 04 0 04 32 125 0 125
All Industries 306 1.68 3.80 547 360 4,650 10,550 15,200

* less than ‘5000 gallons per day
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petroleum industry, particularly petroleum refining plants,
large waste volumes result from the contamination of cool-
ing waters by oil. None of the remaining industries averages
more than 1 mgd of waste per plant, while the primary
metal, chemical and food industries all discharge in excess
of 1 mgd of clean effluent per plant. Other industries which
have high values for gallons per employee per day waste
discharges are the chemical, stone, paper and textile indus-
tries.

¢. Distribution of Plants Compared to Distribution
of Volumes

On the basis of the preceding data, a comparison of
the distribution (geographical and industrial) of plants dis-
charging directly into the District can be made with the
distribution of the volumes discharged by these plants. In
Figure 13 is shown the geographical distribution of waste
plants and waste volumes. Although 50.7% of the plants are
located in New York State they discharge only 26.9% of the
total waste volume. On the other hand, the 83 plants (27.1%
of the total) located in New Jersey account for 69.2% of the
total waste volume. Hudson and Union Counties together dis-
charge 60.7% of the total waste volume, though only 16.6%
of the plants are located therein. The remaining 22.2% of
the plants, which are located along the Connecticut coast-
line, discharge only 3.9% of the total waste volume.

These comparisons reveal that the major portion of
the waste volume is being discharged by a relatively few
plants located in Union, Hudson and Suffolk Counties. The
industrial nature of these plants is indicated by an examina-
tion of Figure 14 which shows that the petroleum industry
accounts for 65.4% of the total waste volume though it rep-
resents but 5.2% of the total number of plants. Public utili-
ties is the only other significant industrial classification in
which the proportion of the total waste volume exceeds the
proportion of the total number of plants, the respective
values being 14.4% and 8.2%.

To fully demonstrate the influence of plants dis-
charging large volumes of waste, the 306 directly discharg-
ing plants were classified according to volumes of waste
discharged, independently of their industrial classifications
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and their locations. The frequency distributions so ob-
tained is shown in Figure 15. It can readily be seen
that 11.1% of the plants. (those discharging 1 mgd or
more) discharge 95.4% of the waste volume. Plants dis-
charging more than 10 mgd of waste account for only
2.3% of the total of 306 plants while discharging more
than 75% of the total waste discharge of 515 mgds.

It may be noted at this point that the feasibility
of accepting industrial discharges into municipal sewers
and sewage treatment plants depends in part on the vol-
umes of discharge. It is unlikely that plants discharging
more than 1 mgd can be adequately handled by most sew-
age treatment facilities, regardless of the strength of the
waste, unless specifically provided for in the design
capacity. Even were these volumes compatible with effic-
ient sewage treatment plant operation. the fact (as will be
shortly developed) that almost 90% of the waste flow is
sea water would probably make these discharges inimical
to efficient operation.Actually, of the 34 plants which dis-
charge 1 mgd or more of waste only 11 do not make use
of the waters of the District as a source of supply. Of the
approximately 490 mgd discharged by these 34 plants
approximately 465 mgd are sea water. Thus, should it be
established that these plants are creating a pollution
problem in the receiving waters of the District, the solu-
tion would bave to lie in the direction of adequate treat-
ment at the source.

d. Surface Water Usage and Discharge

Of the 306 plants which make use of the District
for the disposal of their industrial discharges, approxi-
mately 100 also utilize District waters as their major
source of industrial water supply. Of the 515 mgd of
waste directly discharged, approximately 90% is origin-
ally drawn from the District, the remainder coming from
public water supplies and private wells. For clean dis-
charges, the percentage originating in the District is even
higher. Most of the surface waters drawn on as a source
of supply and which are subsequently discharged into the
District are saline (approximately 5,000-15,000 ppm Cl),
only 3 mgd of the 463 being fresh. Table 8 indicates the
withdrawal and discharge of surface waters according to
location and industrial classification. The locations and
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Essex County
Hudson County
Middlesex Courty
Monmouth County
Union County

Total New Jersey

Fairfield County
New Haven County
Total Connecticut

Total

INDUSTRIAL
DISTRIBUTION

Food
Textiles
Paper
Chemicals
Petroleum

Rubber

Stone, clay, glass
Primary metals
Fabricated metals
Machinery

Electrical machinery
Transportation
Instruments
Utilities

Total

Table 8 -SURFACE WATER USAGE

Salt Water Fresh Water Total Surface Water
Fo. of Volume Discharge MGD Fo, of VTolume Tischarge FGD Fo. of Volume Tischarge AOD
Plants# Used MGD Waste Clean Plant s# Used MGD Waste Clean Plant s# Used MGD Waste Clean
1 22,00 22,00 1 22.00 22,00
10 86.04 35.60 50,4 10 86.04 35.60 50 Ly
1 288,00 288.00 1 288.00 288,00
11 139.22 715 131.47 11 139.22 7.75 131.47
8 329.16 4.65 324.51 8 329.16 he65 324.51
A 39.97 257 36.40 2 2.21 2.2) 6 42.18 5.78 36.40
2 108,00 57.60 50.40 2 108.00 57.60 50.40
6 48.14 1.50 46,64 2 0.13 0.03 0.10 8 48.27 1.53 46,7
3 1,060.53 110.67 949.86 ' 2.34 .24 0.10 L7 1,062.87 112.91 94,9.96
7 36.51 9.16 2r.33 7 36.51 9.16 27.33
2 6.19 4.93 1.26 2 6.19 4.93 1.26
10 180.34 109.70 70.63 10 180.34 109.70 70.63
10 185.53 5.73 179.81 10 185.53 5.73 179.81
1 1,52 14,52 1 0.86 0.86 2 15.38 14.52 0.86
10 258.75 204.30 54.31 10 258.75 204.30 54.31
40 681.84 348,34 333.34 1 0.86 0.86 41 682,70 348,34 334.20
s 14.54 14.54 5 210 0.99 1.2 12 16.64 0.99 15.66
4 260,32 0.7%4 259.51 & 260.32 0.74 259.51
11 274 .86 0.7 274.05 9 2,11 0.99 1.12 16 276.96 1,73 275.17
9 2,017.23 459.75 1,557.25 10 531 3.23 2.08 104 2,022.53 462,98 1,559.33
11 60.38 10.19 50.19 11 60.38 10.19 50.19
N 0.62 0.52 0.10 A 0.62 0.52 0.10
1 2.04 2.04 0.00 1 2.04 2.04 0.00
29 134.56 46,61 87.93 1 0.86 0.00 0.86 30 135.42 46,61 88,80
11 341.58 319.82 21.76 il 341.58 319.82 21.76
1 0.11 0.00 0.11 1 0.11 0.00 0.11
3 5.34 5.34 0.00 1 0.38 0.38 0.00 I 5.72 5.72 0.00
9 84 .49 6.54 77.92 1 0.13 0.12 0.01 10 84 .61 6.65 77.93
1l 2.40 0.00 2.40 1 0.17 0,17 0.00 2 2.57 0.17 2.40
1 0.45 0.00 0.31 I 0.45 0.00 0.31
1 0.32 0.00 0,32 1 1.11 0.00 1.11 2 1.43 0.00 1.43
1 0.36 0.36 0,00 1 0.36 0.36 0.00
1 0.72 0.00 0.72 b 1 0.72 0.00 0.72
25 1,386.54 70.87 1,315.59 25 1,386.54 70.87 1,315.59
9y 2,017.25 459.73 1,557.25 10 5.31 3.23 2.08 104 2,022.53  462.95 1,559.34

#Includes plants which have only clean discharges

and therefore are excluded from all other tabulations
of wmaste contributing plants.
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industries with the greatest salt water discharges co-
incide with the locations and industries having the great-
est volumes of waste and clean discharges as previously
described. Of the 337 mgd of direct waste discharges by

the petroleum industry, approximately 95% is salt water,

as is about 95% of the 74 mgd clean water discharges. For
the chemical industry, salt water accounts for approximate-
ly 90% of the 52 mgd of direct waste discharges. Similarly
in Suffolk, Hudson and Union Counties more than 90% of the
direct waste discharge is carried by salt water.

The availability and use of the unlimited surface
supplies provided by District waters make coastally lo-
cated plants discharging directly into the District unique
in certain characteristics with which we are concerned.
Interior located plants or plants discharging to public sew-
erage systems very rarely are able to utilize the waters of
the District, with the results that their waste discharge
volumes are considerably smaller. It is true that plants of
certain types must of necessity locate themselves near
adequate and cheap sources of water, but it is also likely
that some plants, locating themselves coastally because of
convenient transportation facilities, make liberal use of the
unlimited water supplies they find literally in their backyard.

To illustrate, to some degree,the influence of a cheap
and unlimited water supply on water usage, a comparison may
be made of the average industrial discharge (waste and clean)
from the seven petroleum refining plants which discharge
directly into District waters, all of which use the District as
a major source of supply, with the average data from 41
refineries in the Ohio River Basin as reported by the United
States Public Health Service. The plants discharging into
District waters have an average industrial discharge of ap-
proximately 1,100 gallons per barrel of oil processed, where-
as the Public Health Service average is 770 gallons per
barrel.

Unfortunately, two factors prevent further compari-
sons of this nature. First, industries in general were reluc-
tant to reveal production data and the issue was not pressed
in order to assure success in obtaining all the other desired
information. Second, the literature on this subject is confusing
in that it fails to make clear whether cited values represent
waste discharge volumes only, or combined waste and clean
discharge volumes.



Page 28

The great extent to which the District waters are
used as a source of supply raises the question of what
the effect of industrial and domestic wastes is on the usa-
bility of these waters by industry. Though it would appear-
that suspended solids, greases and oils and organic wastes
can be detrimental to pumps and pipelines, at least one
large user of salt water has indicated preference for a pol-
luted surface supply because of the inhibitory effect on
biological growths which tend to foul the pumps and pipe-
lines. On the other hand, several large users of the Dis-
trict waters as a source of cooling water have found it nec-
essary to screen and chlorinate influent salt waters. A
determination of the influence of pollution on the usability
of the District waters as a coolant by industry would be of
considerable value to both industry and the Commission.

e. Treatment at Source

One of the questions asked of the management of the
plants visited pertained to whether the waterborne wastes
generated were treated for any purpose whatsoever before
being discharged from the plant. Where such treatment was
provided, a general description of the process was obtained,
though information concerning the efficiency of treatment or
the quality of the effluent from treatment was not available
except in a few instances.

Among the plants which discharge their industrial
wastes directly into the District the degree of treatment at
source ranges from none, to simple screening, to complete
chemical treatment.

While the question was not specifically put to man-
agement, the general impression obtained is that minimum
degrees of treatment (screening, grease traps) are applied
in most instances to avoid plugging of pipes. In almost all
instances where oil is a pollutant separators, or catch
basins employed as separators, are present, probably due
to the requirement of the Supervisor of New York Harbor
that no oil be discharged into navigable waters. In rare in-
stances, complete chemical treatment has been provided
specifically for abating pollution. In several cases, recovery
of valuable byproducts has served as the inspiration for in-
stallation of treatment or recovery facilities.
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Table 6 indicates the number of plants providing
some degree of treatment and the volumes so treated in
each county and industry. Of a total of 515 mgd of indus-
trial waste discharged directly into the District by 306
plants, 138 plants, or 45%, provide some degree of treat-
ment before discharge for 433 mgd or 83% of the total
waste discharge. This indicates a greater tendency on
the part of industries discharging large volumes of wastes
to treat their wastes at least to a minimum degree before
discharge than do those plants generating small waste
volumes. Figures 16 and 17 show the percentage of direct-
ly discharging plants in each county and each industry
respectively which treat wastes at the source and the per-
centage of waste volumes so treated.

From these graphs it can be seen that in each of
the counties where large volumes of waste are discharged,
such as Kings, Hudson and Union, the percentage of the
waste volumes which is treated at the source is much
greater than the percentage of plants which provide for
such treatment. One notable exception is in Suffolk County
where a plant discharging more than 50 mgd does not
treat its industrial waste before disposing of it directly
into District waters.

The industrial distribution reveals that 99.9% of
the wastes discharged directly by the petroleum industry
is treated at the source, though only 81.2% of the plants
in this industry provide treatment. In the chemical indus-
try 85% of the waste is treated by only 45.5% of the plants,
while in the fabricated metal industry 43.3% of the plants
provide treatment for 51.4% of the waste. Among the public
utility installations the reverse relations between percentage
of plants and percentage of volumes holds, primarily due to
the influence of the one plant in Suffolk County referred to
above. In this industry 76% of the plants treat only 22.4% of
the waste. In the textile industry a similar situation obtains,
with 20% of the plants treating 15.6% of the waste volume.

f. District Waters Receiving Direct Discharge
All of the preceding presentation of results has

concerned itself with the sources of industrial wastes dis-
charged directly into District waters. Of more direct
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interest to the accomplishment of one of the aims of the
survey, namely the determination of whether an industrial
waste pollution problem requiring corrective measures
exists in any of the sections of the District, is a knowledge
of the distribution of industrial discharges in terms of the
receiving waters of the District.

In Table 9 is shown the grouping of data according
to the section of the Interstate Sanitation District into which
the industrial wastes are discharged. The division of the
District into these sections is generally arbitrary, but the
detailed information upon which it is based is shown in the
Appendix.

Northern Long Island Sound and the East River-Upper
New York Bay sections receive direct discharges from the
greatest number of plants, but the Arthur Kill and Kill van
Kull sections receive the greatest volumes. These two bodies
of water receive 62.5% of the total volume of wastes discharged
into the District. Newtown Creek which is a small, relatively
stagnant body of water, deserves special mention since it re-
ceives approximately 50 mgd or 10% of the total direct waste
discharge.

Of additional interest is the fact that of the total of
 the 515 mgd of industrial waste discharged directly 110 mgd
or 21.4% is discharged into Class ""A" waters, the remainder
entering Class "B" waters (see Figure 6).

The Tri-State Compact defines Class "A" waters as
those intended primarily for recreational purposes, shell-
fish culturing and the development of fish life. Class "B"
waters are those not expected to be used primarily for
these purposes.

Of the 110 mgd of industrial waste discharged direct-
ly into Class "A" waters, 43.5 mgd or 39.5% is treated at the
source, whereas 389 mgd or 96% of the 405 mgd entering
Class "B" waters is pretreated. The low percentage of pre-
treatment for wastes discharged into Class ""A" waters is
explained by the activities of one plant which discharges
more than 50 mgd of waste containing 2 ppm of chlorine. By
definition and in view of British investigations and experien-
ces indicating the toxic nature of chlorine to fish life an
effluent of this type is considered a waste discharge.



Receiving Waters

Northern Long Island Sound

Southern Long Island Sound
East River - Upper N.Y.Bay
Harlem River

Newtown Creek

Gowanus Canal

Lower New York Bay

Jamaica Bay

Great South Bay

Sandy Hook Bay
Raritan Bay

Arthur Kill
Newark Bay

Kill van Kull
Hudson River - West Shore

Hudson River - West Shore
Hudson River - East Shore

Total

Water
Classi

fication

Class

Class
Class
Class
Class
Class
Class
Class
Class

Class
Class

Class
Class

Class
Class

Class

Class

A

= e W e

Table 9
Sections
of the

INTERSTATE SANITATION DISTRICT
Receiving Direct Discharges

No.

Contributing Areas Plts.

New Haven, West Haven,Milford, 70
Stratford, Bridgeport, Fair-

field, Westport, Norwalk,

Stamford, Greenwich, Port

Chester, Rye

Glen Cove, Port Jefferson 2
Brooklyn, Queens, Bronx 55
Bronx i
Brooklyn, Queens 23
Brooklyn 2
Brooklyn, Staten Island 2
Brooklyn, Queens, Inwood 5
East Rockaway, Seaford 15

Massapequa, Amityville, Linden-
hurst, Babylon, West Islip,
Bayshore, Islip

Port Monmouth 1
Keyport, South Amboy, Perth il
Amboy, Staten Island

Staten Island, Barber, Wood- 29

bridge, Carteret, Linden,Eljzabeth
Staten Island, Elizabeth,Newark, 16
Jersey City, Bayonne

Staten Island, Bayomne 13
Tomkins Cove, Haverstraw 15
Grandview, Piermont

Edgewater, West New York 31
Hoboken, Jersey City

Peekskill, Croton, Ossining 15

Tarrytown, Hastings, Yonkers
306

Produc. Discharge MGD No. of
Employees Waste Clean FPlants
30,500 20,26 279.00 35

215 57.02 Q.00 1
18,665 4L.37 70.72 17
6 . ¥ 0
5,500 49.76  L46.68 9
405 421 2.74 1
225 .05 .92 2
315 32 82.05 3
580 .76 .30 10
115 14.63 1.44 i
2,930 371 121.65 8
15,000 218.83 145.50 17
7,435 13.80 6.L5 Y
5,350 103.65 290.00 4
2,000 8.84 36.44 3
14,800 10.63 29.57 © 12
6,000  4.19 L6.TL 6
110,041 515.03 1160.20 138

Treatment at Source

Volume
MGD

17.59

0.02
1099

L8.79
1l
.05
.30
.53

14.63
3.69

214.95
13.42

101.64
3'51‘—

8.61
2.7

432.60

* less than 5000 gallons per day
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g. Characteristics and Strengths of Waste
Discharges

The composition of industrial wastes varies not
only with the type of industry but with the processes
within the industry. It may vary widely within a plant in
a short time interval. Therefore a description of indus-
trial waste characteristics must be more or less general.
For true values, each plant must be made the subject of
a careful and intensive study sometimes extending over
long periods in order to account for seasonal variations
and other factors that may affect the composition and
volume of the waste.

Since no sampling program for detailed examina-
tions and analyses of waste flows was feasible in the
survey, a substitute method for estimating the strengths
and characteristics of the wastes has been employed.

Based upon the qualitative information obtained
from the waste producing plants concerning their opera-
tions and processes, a general description of the charac-
teristics of the wastes generated by each industry has been
determined. This is shown in Table 1, along with the poten-
tial impact upon the receiving waters of wastes of this type
when present in sufficient concentration. Emphasis must
here be placed upon the term "general description'" since
the information in the table cannot be applied to an individ-
ual plant, but rather represents the most salient character-
istics of the variety of plants which comprise each major
industrial classification.

With the assistance of the literature, previous
surveys, the information concerning production and raw
material consumption obtained from the waste generating
plants, and the information concerning employees and the
gallons per employee per day discharge values derived from
the data, a crude estimate can be made of the strengths of
the waterborne wastes generated at plants directly discharg-
ing into the Interstate Sanitation District. Because little or
no information is available concerning the reduction in waste
strengths accomplished by treatment at the source where such
treatment is provided, the values presented for waste loadings
imposed on District waters by industry reflect the strengths
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of the raw or untreated wastes, and as such indicate
the maximum potential load.

Before presenting the waste loads being genera-
ted by industry, and the distribution of these loads in
the various sections of the District, a brief review of
the aims and methodology of the survey is necessary
to avoid the danger of misinterpretation of the data.

As has been previously described, the end objec-
tive of the inventory is to identify those areas of the
ATESTalE SANTalion Distict Were The dISeharge o
industrial wastes is creating obnoxious condifions. In

er to utilize this Informa

TN T polutioh abate -
ment program, it is necessary to determine each of the
sources from which industrial wastes are discharged
into the District, as well as the strengths and charac-
teristics of these wastes.

A pollution survey of the Interstate Sanitation
District involving detailed sampling and analysis of its
waters would provide a direct means of determining
those areas which are polluted. However, a survey of
the approximately 1,000 square miles of the District
waters would require more money, time and personnel
than are available, and would still leave undone the task
of determining the sources of the wastes creating the
pollutional conditions. Therefore. this approach was
judged uneconomical. Any approach involving the anal-
ysis of effluent from each source of industrial waste was
likewise deamed infeasible.

The method considered to be most consistent with
the budgetary and time limitations involved the estimation
of maximum waste strengths from survey data without
analyzing effluent flows, and interpreting these estimates
in the light of the most critical receiving water conditions.
It was felt that this would indicate those areas of the
District where a more detailed investigation, including
the sampling of waste effluents, would be required to more
specifically define the extent of pollution.

Thus the procedure that is being followed in the
survey is as follows:

1) Determine each of the sources of industrial
waste by a census of all industrial plants



2)

3)

4)

5)

€)
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located in areas which drain into District
waters.

On the basis of information obtained from the
plants visited, determine the volumes and
characteristics of the wastes, and, through

estimate the maximum strength of the wastes.

the use of the literature and any other source /

Determine the most critical receiving water
conditions such as minimum dilution and dis-
persion factors, maximum detention times, etc.

Calculate, on the basis of 2) and 3) the maxi-
mum potential concentration of the waste in the
receiving waters. ~

Interpret the calculations in 4) in terms of es-
tablished standards to determine those sections
of the District in which an ocbnoxious condition
might be created.

For each of the sections determined in 5) make
a more intensive study of those plants which
contribute wastes of the type which are present
in potentially obnoxious concentrations in order
to more accurately define actual conditions.

It can be seen from this outline that our present in-

ability to estimate the effectiveness of treatment at source

J
J

which may be provided by an industry does not handicap us
in our attempt to arrive at an estimate of the maximum
waste loads received by District water, nor should it deter

us from crediting qualitatively those plants which are now

providing at least some degree of treatment to their wastes.

In the light of the foregoing review, it should be under-
stood that the crude estimates of waste loadings imposed upon
the District by industry which are given in this report repre-
sent maximum potential loadings in that they do not reflect
any treatment at source. Furthermore, the determination of
the potential pollutional effects of these maximum loadings
must await an analysis of dilution, dispersion and self puri-
fication factors for the receiving waters of the District.
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Table 10 shows the maximum potential loads
imposed on District waters by each industry. The poten-
tial impact of the total waste discharge upon the District
in terms of oxygen required to stabilize the organic or
putrescible matter (5 day BOD) is equal to that of the
raw sanitary sewage discharged by approximately
2,100,000 people or roughly the population of Manhattan
or Philadelphia. In addition to putrescible matter an
oxygen demand is also exerted by ferrous iron discharged
by pickling mills.

In terms of suspended solids the maximum poten-
tial load carried into District waters by industrial dis-
charges is equal to the raw sanitary sewage discharged
by a population of 1,800,000 or 360,000 pounds of suspended
solids per day.

From Table 10 it can be seen that the food industry
is the major potential contributor of cxygen depleting wastes
with the utility, chemical and petroleum industries also gener-
ating wastes whose maximum oxygen demand values are high.
The petroleum and food industries also contribute the great-
est portion of suspended solids. As has been previously shown
the geographic centers for these industries are Kings and
Hudson Counties for food, Queens County for utility; Hudson,
Union and Middlesex Counties for chemical, and Hudson and
Union Counties for petroleum.

Approximately 10 tons of nonferrous metals, 18 tons
of iron, 48 tons of acid and 50 tons of grease and oil are the
maximum potential loads discharged into District waters
each day, as well as 3,600 pounds of cyanides and thiocya-
nates, and 6,350 pounds of phenols.

Metallic and acid wastes originate mainly in the
primary and fabricated metals industries which are cen-
tered in the Bridgeport and New Haven areas. Cyanides and
phenols are generated in the petroleum and utility industries
whose geographical distribution has been described above,
as well as the electroplating industry.

Fats, oils and grease are common to the wastes of
practically all industries, though the petroleum and utility
plants are the greatest generators.



Table 10 - ESTIMATED MAXIMUM P(II‘EIN’I‘IALl DAILY POLLUTION LOAD

Water Pounds Per Day Generated

Classi- No. of Discharges MGD Oxygen Suspended Acids as Toxic Grease

fication  Plants Waste  Clean Demand? Solids H280y, Metals? Substances#  and 0il

A. DISTRIBUTION
IN RECEIVING WATERS
Northern Long Island Sound Class 4 70 20.26 279.00 11,500 17,000 69,000 43,500 7,100 3,100
Southern Long Island Sound A 2 57.02 (o} 100 200 250 600
East Hiver - Upper N.Y. Bay B 55 4.37 70.72 81,5Q0 36,000 15 80 1,125 1,155
Harlem River B 1 5 .
Gowanus Canal B 2 4.21 2.7 15,000 50
Newtown Creek B 23 49.76 46,68 29,500 33,000 6,000 3,250 1,375 11,000
Lower New York Bay A 2 .05 .92 1,750 100 50
Jamaica Bay A 5 .32 82,05 4,250 50 10 100
Great South Bay A 15 76 .30 11,500 3,350 10 1,150
Sandy Hook Bay A 1 14.63 1.44 700 2,000
Karitan Bay A 1 3.7 121.65 75 5,000 1,000 600 5 50
Arthur Kill A&B 29 218.83 145.50 47,000 95,000 16,000 6,700 75 60,000
Newark Bay B 16 13.80 645 37,000 29,000 200 20 3,800
Kill Van Kull B 5| 103.65 290.00 10,000 31,000 15,000
West Shore-Hudson River A&B 46 19.47 66.01 49,000 80,000 50 250 220 4,300
East Shore-Hudson River 4 15 4.19 546,74 49,000 31,000 3,000 700
Total 306 515.03 1,160.26 347,775 360,600 95,265 55, 550 10, 520 101, 755
B. INDUSTRIAL
DISTRIBUTION
Food 53 15.34 54,21 124,000 90,000 5,000
Textile 20 4.29 0.22 19,000 1,200 125
Paper 8 6.66 0.01 5,000 24,000
Chemical 66 51.91 79.57 69,000 56,000 850 150 275 6,100
Petroleum 16 336.97 18.24 47,500 102,000 6,900 80,000
Leather 1 0.14 e 1,700 4,200 100
Stone 15 6.39 0.52 44,000 100
Primary Metal 18 12.03 81.12 4,400 92,000 51,000 400
Fabric Metal 30 4.79 3.03 70 1,900 3,650 170 550
Machinery 13 0.68 O.bb 50 100 5 20
Electric Machinery 3 0.06 0.62 400 40 110
Transportation 1 0,75 1.12 50 80 4,00 270 300
Utility 25 .32 919.78 78,000 31,000 3,100 7,500
Service 3 0.12 0 2,600 2,400 1,000
All Others 24 .58 1.32 800 650 180 10 360
Total 306 515.03 1,160.20 347,650 360,000 95,200 55,750 10, 500 101,665

1 Does not reflect treatment at source

2 5 day, 20°C biochemical oxygen demand

3 Ferrous and non ferrous metals

4 Includes cyanides, thiocyanates, phenols, etc.
* Less than 5,000 gallons per day
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From the point of view of impact upon the re-
ceiving waters, the primary significance of metallic
and chemical wastes lies in their potential toxicity to
fish life. Greases and oils are objectionable from an
aesthetic point of view and because they represent a
potential fire hazard, may interfere with reaeration and
light penetration, and may destroy fish spawning grounds
when they settle. Suspended solids tend to settle out and
form shoals, blanket fish spawning grounds, and also
prevent light penetration.

While it is not the intention of this report to in-
terpret the data on maximum potential pollution loads in
terms of actual impact on the receiving waters, some
indication of the minimum dilutions needed to render
toxic wastes innocuous can be calculated.

If it is assumed that metals, acids, cyanides and
phenols are uniformly distributed in the total daily in-
dustrial discharges of 1,675 milion gallons, and this
discharge is confined to the New York Harbor area, then
the concentrations of these wastes in the flow, based upon
the crude estimates of maximum potential loads, would
be approximately 1.5 ppm non-ferrous metals, 7 ppm
acids, 0.3 ppm cyanides and 0.5 ppm of phenols. Wastes
bearing 1.5 ppm of non-ferrous metals in solution would
require three parts of dilution water to two parts of
waste water to reduce the concentration below the toxic
level, assuming the critical concentration for most non-
ferrous metals to e approximately 1 ppm. Cyanides in
concentrations greater than 0.1 ppm are considered toxic
to fish life, Therefore a threefold dilution would be needed
to reduce the concentration of cyanides below the toxic
level. For phenols, a dilution of approximately 1,000 to 1
would be required.

The daily flow of new water from the rivers trib-
utary to New Yor k Harbor is roughly 16 billion gallons.
Assuming that this flow does not contain any of the pollu-
tants referred to above, a dilution of approxinately nine
to one is available for the industrial discharges.

Actually, however, these wastes are not uniformly
distributed in the industrial discharges, nor is this dis-
charge confined to the New York Harbor area. The degrees
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of dilution available in the various sections of the Dis
trict are not presently known, in some areas probably
being less and in other areas greater than the values
indicated above. In addition these diluting waters may
already contain pollutants. This serves to emphasize._
the need for analyzing and interpreting the data on a
local basis so as to account for local variations in di-
lution and dispersion.

In Table 10 is shown the maximum potential
pollution loads imposed on the various sections of the
District, while Figures 18 and 19 illustrate the distri-
bution of the wastes in Class "A" and Class "B" waters.
From these figures, it can be seen that the heaviest

maximu al UXYVE U clI10] C 1 Lhe

East River-Upper New York Bay area, while the heavi-

m
orthern ions of the District re-

ceives the heaviest maximum potential load of metals
and acids, with the Arthur Kill section receiving the

next heaviest load. The heaviest loadings of phenols,
cyanides and the cyanates is also in the Northern Long
Island Sound section. In this section it is primarily in

the New Haven and Bridgeport Harbor areas that the bulk
. of the metallic, acid and chemical waste is discharged.
Grease and oil loadings are heaviest in the Arthur Kill
section with nearby Newark Bay and Kill van Kull also
receiving large quantities.

Once again it should be borne in mind that these
are maximum values which do not reflect the effect of
treatment at the source which is povided by some
industries.
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APPENDIX 4

Estimated ds Geme
Contributing No. of Production Discharge MGD Treatment at Source Suspended oxic T
Receiving Waters Municipalities  _Plants Employees Waste  Clean Flants Yol, MGD  B.0.D. _Solids  Acids Motals Substances and 041
A. CLASS "A“ WATERS
New Haven Harbor
Quinnipiac River New Haven 2 980 I3 .10 i . 50 8,750 6,000
Mill River New Haven I 1,9%5 4.65 1.16 3 k.65 2,900 8,000 1 20
West River West Haven 2 225 +35 06 2 .35 80 320 260 25
New Haven New Haven 5 3,345 4.64 9.55 3 4.20 4,000 3,500 265 7,000 2,000
Total 13 6,495 9.77  10.87 9 9.20 6,980 11,550 9,070 6,526 7,000 2,045
Milford Harbor
Indian River Milford 3 370 » .01 0 0 1
Milford Harbor Milford . ! 195 .01 .03 0 0 L 1 1
Total 2 565 .01 04 ] o] L 1 2
Housatonic River Milford 1 156 54 250,25 1 «54 800
Stratford I 1,825 3.00 49 2 2.90 270 550 1,500 100 290
Total 5 1,981 3.54  250.74 3 EAN 270 1,350 1,500 100 290
Bridgeport Harbor
Johnson Creek Stratford 1 135 .16 .01 1 A6 475 270 25
Yellow Mill Pond Bridgeport 1 750 .06 .60 0 0 37
Pequonnock River Bridgeport 5 7,030 3.68 L.64 2 2.42 40 9,000 5,425 2 310
Cedar Creek Bridgeport 6 2,610 NTA 2.69 3 15 1,900 2 385 45 30
Ash Creek Bridgeport 5 1,776 .36 NeA 5 .36 210 15 410 395 20 160
Fairfield 5 726 .06 .02 1 .03
Bridgeport Harbor Bridgeport A 1,620 .89 6.41 1 .85 20 325 50,000 29,000 2 10
Total 27 14,647 5.85 14.41 13 3.97 2,130 380 59,887 35,512 69 535
Saugatuck River Westport L | 81 4 0 0 0 10
Norwalk Harbor
Norwalk River Norwalk 8 550 .50 BA b 40 545 3,100 2 150
Norwalk Harbor Norwalk 2 93 4 .01 0 0 1
Total 10 643 .50 A5 4 40 545 3,100 3 150
West Norwalk Harbor Norwalk i 4,00 .01 .02 0 0 2
Stamford Harbor
Noroton River Stamford 1 700 +01 .06 0 0 20 1 1
East Branch Stamford 2 3,025 .10 2.73 2 .10 65 2 20
West Branch Stamford 8 )| 40 .02 «20 i .02 600 50
Total 4 3,765 .13 2.99 3 a2 600 20 76 2 71
Greenwich Cove Greenwich 1 1,500 " 04 i - 1
Byram River Greenwich 2 375 kb .01 1 46 1,000 800
Port Chester 1 200 " 01 1 - 5
Total 3 575 A6 .02 2 46 1,000 805
Milton Harbor Rye 1 18 . 0 0 0 5

Total N So 70 30,670 20,27 279.28 35 17,59 11,535 17,185 68,977 43,622 7,172 3,100



Receiving Waters

A, CLASS "A" WATERS (cont'd)

Hempstead Bay
Glen Cove Creek
Total

Port Jefferson Harbor

Total Southern L.I. Sound

Orowoec Creek
Approximiteh Creek
Sampawam's Creek
Foster Creek
Negunatogue Creek
Amityville Creek
Ketcham's Creek
Carman Hiver

Seaford Creek

East Rockaway Channel

Total Great South Bgw
Mott Basin

Grassy Bay
Beach Channel

Mill Basin
Total J

Narrows-West Shore
Gravesend Bay
Coney Island Creek
Total

Raritan Bay
Arthur Kill-East Shore
Raritan River
South Amboy Area
Prince's Bay
Lawrence Harbor
Total

Sandy Hook Bay
Total Lower N.Y, Hay

Hudson River-East Shore
Yonkers Area
Hastings Area
Tarrytown Area

Ossining Area
Croton River

Contributing

tie

Glen Cove

Port Jefferson

Islip

Bay Shore
West Islip
Babylon
Lindenhurst
Amityville
Amityville
Massapequa
Sea ford

East Rockaway

Inwood

Far Rockaway
Queens
Rockaway Park
Brooklyn

Staten Island

Coney Island

Staten Island
Perth Amboy
South Amboy
Staten Island
Keyport

Port Monmouth

Yonkers
Hastings
Tarrytown

North Tarrytown
Ossining

Croton
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HWNHNN

Production

Employees

170
170

45
215
53
80
135
40
40
30
592

56

126
70

31
120
105
105

450
1,525
166
750
487
3,378

115
3,78

592
720

3,300
150

Discharge MGD

Waste

02
.02

57.00
57.02
«21
.19
01

*

W12

.17
.02

.01
.10
«20
.32

.01

.32
2.69
*

22
.02
*

Clean

Treatment at Source

Plants Vol., MGD
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02
.02

.02

.19
01
*

A7
.02

.02

53

.10
.20

B.0.D.

1,000
8,000

10
15

70
400
2,000

11,500

3,850
330

4,180
100

1,700
1,700

70
670

2,540

2,500
2,500

100

100
100

100

1,000

10
40
25
400

1,900
3,375

20
40

60

100

500
4,000
600

170
5,270

3,370

3,000
3,000
10
100

Appendix ii

Acids

200
200

200

1,000

1,000

1,000

2,700

300

Metals

250
250

250

10

10

500
80
50

630

630

500

12
160

Estimated Maxiomum Potential Pounds per day Generated
Suspended T o:ﬂc Trease

Solids

Substances and 0il
600
600
100
50
1
12
50
250
700
1 1,162
2
100
102
50
50
5
50
5 50
2,000
5 2,100
1l 5
1



Appendix 1i{i

9 P Generated
Contributing No. of Production Discharge MGD Treatment at Source s pen < 2L B el Tease
Receiving Waters Municipalities Plants Employees Waste Clean  Plants Yol, MGD B.0.D. Solids Acids Metals Substances and Oil
A, CIASS "A™ WATERS (cont'd)
Hudson River-East Shore (cont'd)
Peekskill Area Peokskill 3 1,204 94 Le48 1 2 Lk,500 20,000 25
Annsville Creek Peekskill 1. 1 Lo 0 ] 0 25
Total 15 6,076  4.19 46.7h 3 2,75 49,600 26,135 3,000 674 2 30
Hudson River-West Shore
Tomkins Cove Tomkins Cove 2 130 2.04 36.00 2 2,04 25,000
Minnesceonga Creek West Haverstraw 9 T 3.28 . 0 0 16,000 108 5
Haverstraw Area Haverstraw 2 127 1.50 1 1,50 19,000
Grandview Area Grandview 1 3 - - 0 0 10 5
Piermont Area Piermont 1 1,000 2,04 0 0 0 3,400 15,000
Total 15 1,97% 8.86 36. 54 3 3.5% 19,410 59,005 108 5
Total Hudson River 30 8,050 13.05 83,28 9 6.29 69,010 85,140 3,000 782 7 30
TOTAL CLASS ™A™ WATERS 138 43,559 109.85 569,00 69 43,10 98,765 111,230 73,177 45,301 7,785 6,494
B, CLASS “B" WATERS
Hudson River-West Shore
Edgewater Area Edgewater 7 7,120 9.56 26.38 5 7.81 19,000 15,000 50 140 225 3,600
West New York Area West New York 1 35 .02 .01 1 .01 60 20
Hoboken Area Hoboken 7 4,810 .28 .61 2 .19 2,200 4,400 150
Jergey City Area Jersey City 16 2,832 .75 2.57 4 .59 8,200 6,500 510
Total Hudson River 3 14,797 10.61 29.57 1 8.60 29,460 25,900 50 140 225 4,280
East River-West Shore
Westchester Creek Branx 2 275 » 0 2 ks 10 2
East River Bronx 5 877 .69 22,00 1 .69 6,000 7,000 1,125 300
Total 3 1,152 .69 22,00 3 .69 6,000 7,010 2 1,125 300
Harlem River Bronx 1 6 * * 0 0 1 1
East River-East Shore
Queens Coast Queens 13 2,541 1.27 22.83 9 1.24 38,000 300 17 1 600
Newtown Creek Queens 12 3,810 16.T4 21.87 4 15.97 19,250 18,100 6,000 3,250 1,500
Brooklyn 11 1,678 33.02 24,80 g 32.82 10,000 15,000 1,370 . 9,35
Brooklyn Coast Brooklyn 18 11,297 2.03 24,40 i ’ 30,000 24,300 15 25 3 300
Total 53 19,326 53.06 93.90 19 50,03 97,250 57,700 6,015 3,042 1,374 11,750
Gowanus Bay
Gowanus Canal Brooklyn 2 405 L. 21 2.7 1 11 15,000 50
Gowanus Bay Brooklyn 22 3,664 .38 1.65 4 .06 7,500 4,200 13 a0
Total 2 4,069  L.59 L.39 5 i1 22,500 4,200 13 130
Tota) East River-Upper N.Y. a1 24,553 58.3%  120.29 27 50.89 125,750 68,910 6,015 3,308 2, 500 12,180
Newark Bay-East Shore
Jersey City Coast Jersey City 3 515 A2 1.77 2 07 2,500 260 ; | 50
Bayonne Coast Bayonns 6 1,185 .68 2.75 3 pRYTA 5,375 2,600 1,200
Total 9 1,700 1.80 ke 52 5 1.51 7,875 2,860 1 1,250



Appendix iv

Estimated %l@_m Potential Pounds per dgs Generated
Treatment at Source uspe. reas

Contributing No., of Production Discharge MGD
Receiving Waters Munjcipalities Plants Employees _Waste Clean Plants Vol, MGD B.0.D. Solids Acids Metals Substances and 041
B. CLASS “B™ WATERS (cont'd)
Newark Bay-West Shore
Newark Coast Newark 2 200 5.48 1.41 2 5.48 14,000 11,600 1,600
Elizabeth Coast Elizabeth 2 4,455 33 31 1 .32 200 20
Total 4 4,655  5.81 1.72 3 5.80 14,000 11,600 200 20 1,600
Newark Bay-South Shore Staten Island 3 1,000 6.19 o2y i 6.18 15,000 14,600 1,000
To N 16 7,355 13.80 6.48 9 13.49 36,875 29,060 201 20 3,850
Kill Van Kull-North Shore Bayonne 5 4,737 101.64 2.01 3 101.64 9,700 23,000 15,000
Kill Van Kull-South Shore Staten Island 8 614 2.02 288,03 1 " 300 8,000 50
Total K1) Van Kull 13 5,351 103.66 290,04 k 101 .64 10,000 31,000 15,050
Arthur Kill-West Shore
Elizabsth River Elizabeth 2 112 .08 4.30 2 .08 1,700 20 100
Elizabeth Coast Elizabeth b4 2,876 37 l.24 4 .37 &0 20 10,000 6, 500 150
Linden Coast Linden 5 8,039 207.k2 52.88 4 204.99 35,000 66,000 5,000 58 33,000
Carteret Coast Carteret 8 2,334 .95 27.56 ! .18 1,150 800 60 300
Woodbridge Coast Woodbridge 3 501 .19 1.45 2 .18 40 80 1 100
Perth Amboy Coast Barber 1l 500 8.97 26,48 1 8.97 6,700 16,000 3 26,000
Total 23 14,362 217.98 113.91 16 24,77 43,500 83,270 15,800 6, 560 52 60,150
Arthur Kill-East Shore Staten Island 1 281 .80 31.64 1 s | 3,375 11,500 400
Tgtal A 28 14,643 218,78 145,55 17 214,88 46,875 94,770 15,800 6, 560 52 60,450
TOTAL CLASS "B" WATERS 168 66,699 405.19 591.93 69 389.50 248,960 249,640 2,865 10,209 2,797 95,410
TOTAL I.S.D, 306 110,258 515.04 1,160.93 138 432,60 347,725 360,870 95,042 55,510 10,582 101,904
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