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Hackensack Meadowlands 
Development Commission 

363 West State Street 
Trenton, N. J. 08625 

Dear Sir: 

Re: Feasibility Report on Water 
Pollution Control Systems 
in connection with the 
Development of the Hacken
sack Meadowlands in 
Bergen and Hudson Counties 
New Jersey 

We are pleased to submit herewith the Feasibility Report on 
Water Pollution Control Systems for the Development of the Hacken
sack Meadowlands. This Report has been completed in accordance 
with the terms of our Agreement for Engineering Services dated 
October 6, 1969. 

A draft of this Report was submitted to the Commission and to 
the New Jersey Department of Environmental Protection on September 
17, 1970. This printed Report incorporates comments received on 
this draft, and also includes an Addendum which takes further cog
nizance of and comments upon the proposals set forth in a report en
titled "Feasibility Study - Regional Sewage Facilities - Hudson County -
March 19 70" prepared by others for the Hudson County Board of 
Chosen Freeholders. The Addendum was prepared and is included in 
compliance with a request made by the Department of Environmental 
Protection on August 23, 1971. 

Bound in the Report book are also Appendix A, listing the pre
sent water quality standards for the State of New Jersey; Appendix B, 
listing the present water quality standards of the State of New York; 
and Appendix C, listing detailed criteria for recommended water 
quality standards for the Hackensack River. Appendix D, a map 
showing the extent of existing sewerage facilities in the Hackensack 
Meadowlands District and its environs, has been delivered to your 
staff and is on file in your office. 

The Report includes data collected pertaining to existing water 
pollution control facilities and to Hackensack River water quality af
fecting the Hackensack Meadowlands District. This has formed the 
basis for the conclusions drawn as to the present inadequacy of water 
pollution control systems and the need to improve the present water 
quality standards for the Hackensack River. In order to insure the 
attainment of a River water quality within the Hackensack Meadow
lands District that will be compatible with the type of development 
envisaged by the Comprehensive Master Plan, the Report recommends 
the adoption of new water quality standards for surface waters, es
tablishes qualitative and quantitative parameters defining the water 
quality standards, as well as for the effluents d~scharged thereto; 
and presents a schedule for their implementation which is related to 
the projected schedule for development of the Hackensack Meadow
lands District. 

Based on flows which would ultimately emanate from the type 
of land use and development proposed for the Hackensack Meadow
lands District in the Comprehensive Master Plan, as well as flows 
which would be produced by the projected population and develop
ment of the upland areas tributary to the District, three conceptu
ally different sewerage schemes were investigated, each of which 
produced equal results by application of the degree of water pollu
tion control necessary to insure required River water quality. 
Alternate C, the recommended system, considers the elimination 
of all existing treatment facilities which discharge effluent to the 
waters within the Hackensack Meadowlands District with the excep
tion of the Bergen County Sewer Authority Plant at Little Ferry, 
which with upgraded treatment would serve its present tributary 
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flow together with all flow which would emanate from the northerly 
portion of the Hackensack Meadowlands District. In addition, a new 
treatment plant would be constructed in the southerly meadowlands 
to process all flow which would emanate from the Hackensack 
Meadowlands District south of approximately N.J. Route No. 3, as 
well as the flow from the upland areas tributary to existing treat
ment plants south of that same line. 

The Report recommends that the Hackensack Meadowlands 
Development Commission create a subdivision, which agency would 
have jurisdiction over the administration and enforcement of the 

t/ recommended water quality and effluent standards as well as the ad
ministration, construction, maintenance and use of the proposed new 
treatment facility and all new interceptor and major trunk sewers 
within the Hackensack Meadowlands District. Direct control by the 
Hackensack Meadowlands Development Commission will enhance the 
successful, timely development of land as proposed in the District's 
Comprehensive Master Plan. Also, control by the Hackensack 
Meadowlands Development Commission of the administration and 
financing of the required Water Pollution Control Systems will en
hance the feasibility of their successful implementation by virtue of 
the unique advantages contained in the enabling legislation which 
created the Hackensack Meadowlands District. 

Alternate C lends itself favorably to construction in stages and 
the Report presents and recommends a staged construction schedule 
which closely complies with needs arising from the projected develop
ment proposed by the Comprehensive Master Plan. 

We therefore urge prompt implementation of Alternate C and 
adoption of the recommended water quality standards so that the 
water quality of the Hackensack River may be sufficiently improved 
for scheduled implementation of the Comprehensive Master Plan. 

Acknowledgment is gratefully made to the Hackensack 
Meadowlands Development Commission staff whose help and guid
ance was essential to the completion of this Report, in particular, 
former Acting Executive Director Clifford A. Goldman and former 
Acting Chief Engineer Clayson W. Foley, and in addition, to the 
staffs of the New Jersey Department of Community Affairs, the 
New Jersey Department of Environmental Protection, the Federal 
Environmental Protection Agency and to all other officials and 
members of the many other cooperating public agencies. 

We are pleased to have had the collaboration of our profes ... 
sional associates, Alfred Crew Consulting Engineers, Inc. and 
Professor Gerald A. Palevsky of the University of the City of New 
York in the preparation of this most interesting and challenging as
signment. 

Respectfully submitted, 

JOHN J. KASSNER & CO. , INC. 

7670 

JohnJ. Kassner, P.E. 

Lawrence W. Lane, P. E. 
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ADDENDUM- JANUARY 1972 

INTRODUCTION 

At the request of the New Jersey Department of Environmen
tal Protectionl' Division of Water Resourcesl' this Addendum to the 
"Feasibility Report on Water Pollution Control Systems in Connec
tion with the Development of the Hackensack Meadowlands in Bergen 
and Hudson Counties" has been prepared. The original Report was 
prepared and submitted on September 17, 1970 to the Hackensack 
Meadowlands Development Commission and to the Department of 
Environmental Protection. 

At the request of the Department of Environmental Protection 
a meeting was held on August 23l' 1971, attended by representatives 

...- of the Department's Bureau of Water Pollution Control, a repre
sentative of the consulting engineers to the Hudson County Board of 
Chosen Freeholdersl' and representatives of the consulting engi
neers to the Hackensack Meadowlands Development Commission. 
This meeting was scheduled by the Department to attempt to resolve 
apparent differences between recommendations of the Hackensack 
Meadowlands Report and the "Feasibility Study -Regional Sewage 
Facilities -Hudson County - March 1970" prepared for the Hudson 
County Board of Chosen Freeholders. 

As a result of the discussions at the meeting, it was deter
mined that each Report should contain an Addendum which would 
take cognizance of and comment upon the proposals set forth in the 
other Report. More specifically, Alternates II and III in the Hudson 
County Report would be summarized and commented upon in the 
Hackensack Meadowlands Report and Alternate C of the Hackensack 
Meadowlands Report would be summarized and commented upon in 
the Hudson County Report. 

OBJECTIVES 

The objective of the Hackensack Meadowlands Study andRe
port was to determine the most feasible method of improving the 
quality of the surface waters within the Meadowlands District to a 
degree which would be compatible with the water-oriented land use 
proposed in the Master Plan for the development of the Meadowlands 
District. The Report also was to recommend a system of water 
pollution control facilities to properly serve the development of the 
Meadowlands District and to attain the required water quality 
standards. 

ADD-1 

The objective of the Hudson County Report was to determine 
the most feasible method of regionalizing water pollution control 
facilities only within the limits of Hudson County to conform to pre
sent water quality and pollution control standards established by 
the New Jersey Department of Environmental Protection. 

The Hackensack Meadowlands Report employed a regionall' 
river basin approach towards meeting its objective while the Hudson 
County Report limited itself to the area encompassed by the politi
cal jurisdiction of Hudson County. Each Report investigated the 
feasibility of three different schemes to attain its objectives. 

HACKENSACK MEADOWLANDS REPORT 

In order to assure the attainment of a surface water quality 
within the Hackensack Meadowlands District that will be compatible 
with the type of development envisaged by the Master Planl' the 
Hackensack Meadowlands Report recommended the adoption of new 
water quality standards for the surface waters within the Hackensack 
Meadowlands District, as well as for contiguous areas outside the 
District which will have an effect on the Hackensack River. It es
tablished qualitative and quantitative parameters defining these 
water quality standards, as well as for the effluents discharged 
thereto. These recommended classifications were identified as 
"Recreational Waters", "Primary Contact Waters" and "Harvest 
Waters", listed in order of increasing water quality. The Report 
recommended adoption and enforcement of these classifications 
within the entire Hackensack River Basin and contiguous waters 
according to a schedule related to the projected schedule for Dis
trict development. 

Alternate A of the Hackensack Meadowlands Report considered 
the retention of all existing sewerage agencies which presently serve 
the Hackensack River watershed with the sewage emanating from 
the Hackensack Meadowlands District being treated at existing 
treatment plants by means of enlarged and upgraded facilities. Al
ternate B considered treating the major flow from the Hackensack 
Meadowlands District at an enlarged and upgraded Bergen County 
Sewer Authority Plant. In addition, upgrading and enlargement 
would be necessary for the Kearny treatment plantl' which would 
serve that portion of the municipality outside of the Meadowlands 
District and for the Jersey City Sewerage Authority West Side 
treatment plant which would serve its present service area and 
that portion of the Hackensack Meadowlands District lying within 
the corporate limits of Jersey City. 



Alternate C, the Recommended Plan, considered retention of 
the Kearny~ Jersey City Sewerage Authority West Side and Bergen 
County Sewer Authority treatment plants together with the construc
tion of a new Hackensack Meadowlands District treatment plant to 
be located at the proposed Corps of Engineers tidal barrier approx
imately 4. 3 miles upstream of the mouth of the Hackensack River. 
This new plant will treat all of the flows emanating from the Hacken• 
sack Meadowlands District south of an east-west line in the vicinity 
of N.J. Route 3 together with the uplands flow from the existing 
systems of Secaucus~ North Bergen~ North Arlington-Lyndhurst 
Joint Meeting and that portion of the Jersey City Sewerage Authority 
West Side tributary area upstream of Manhattan Avenue. The 
Kearny plant would continue to serve its present tributary area while 
the Jersey City Sewerage Authority West Side treatment plant would 
serve its present tributary area, reduced by the flow from the area 
north of Manhattan Avenue which is to be diverted to the Hackensack 
Meadowlands District treatment plant. The Bergen County Sewer 
Authority plant would continue to serve its present service area 
and that portion of the Hackensack Meadowlands District lying north 
of the east ... west line near Route 3. 

Under the various Alternates the possibilities were recognized 
of treating flows tributary to the Kearny plant at the Jersey City 
Sewerage Authority West Side plant and for treating tributary flows 
to both Kearny and Jersey City Sewerage Authority West Side plants 
at the Hackensack Meadowlands District plant. 

The degree of treatment under all Alternates will have to be 
such that the effluent meets the recommended upgraded water qual
ity standards and be discharged directly to the Hackensack River. 
Under Alternate C the initial wastewater treatment standards for 
the Hackensack Meadowlands District and the Bergen County Sewer 
Authority plants will have to conform to "Recreational Waters" 
standards and the Kearny and Jersey City Sewerage Authority West 
Side plants will have to conform to TW -2 standards. 

The Hackensack Meadowlands Report recommended that the 
Hackensack Meadowlands Development Commission establish a 
Division of Environmental Protection to implement and administer 
the water pollution control system for the District and to have ju
risdiction over sanitary code and pollution control enforcement for 
the entire Hackensack Meadowlands District as well as control over 
all effluents discharged within the District into the Hackensack 
River and its tributaries. 
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HUDSON COUNTY REPORT 

Alternate I considered dividing the County into four regional 
sub-districts~ each served by a secondary wastewater treatment 
facility. A treatment plant located in North Bergen discharging to 
Cromakill Creek, a tributary of the Hackensack River, would serve 
all of North Bergen, West New York and Guttenberg and portions of 
Secaucus, Union City and Weehawken. The Jersey City Sewerage 
Authority West Side treatment plant discharging into Newark Bay 
would serve its present service area, Kearny, Harrison, East 
Newark and a portion of the Secaucus meadowlands. The Jersey 
City Sewerage Authority East Side treatment plant, discharging 
into New York Harbor~ would serve its present service area, 
Hoboken, and a portion of Union City and Weehawken. The Bayonne 
treatment plant, discharging into the Kill Van Kull, would serve its 
present service area& The Department of Environmental Protection 
has determined that this Alternate is no longer to be considered. 

Alternate II considered the County being subdivided into three 
regional subdistricts, each served by a secondary wastewater treat• 
ment facility. The Bayonne treatment plant would serve its present 
service area. The Jersey City Sewerage Authority East Side treat
ment plant would serve the remainder of the County lying east of 
the ridge between the Hackensack River and Hudson River water
sheds. The Jersey City Sewerage Authority West Side treatment 
plant would serve the remainder of Hudson County west of the 
watershed divide, including all of the Hackensack Meadowlands 
District within the County. 

Alternate III considered the County being subdivided into the 
same three regional subdistricts as proposed under Alternate II, 
except that only primary treatment would be provided at the Bayonne 
and the Jersey City Sewerage Authority West Side treatment plants~ 
with primary effluent pumped to and treated at a central secondary 
wastewater treatment facility to be located at the site of the Jersey 
City Sewerage Authority East Side treatment plant. All treated 
secondary effluent would be discharged to New York Harbor. 

The Hudson County Report recommended the establishment 
of a Hudson County "autonomous commission or authority" to im
plement and administer the entire sewerage system and pointed out 
Alternate III as having the advantage of lowest original capital cost 
and probable lowest operating cost. The Report did not include 
details for providing sewerage facilities for that portion of the 
Hackensack Meadowlands District within Bergen County~ but assumed 
that the Bergen County Sewer Authority would provide for the sewage 
flow from that area. 



EFFECT OF IMPLEMENTATION OF HUDSON COUNTY REPORT 
RECOMMENDATIONS 

Alternate III in the Hudson County Report proposed to divert 
into New York Harbor all treated sanitary sewage effluent generated 
within that area of Hudson County west of the Hackensack River
Hudson River ridge. The diversion of this quantity of tributary 
flow from the Hackensack River Basin will reduce the already in
adequate advective fluvial flow during times of dry weather and will 
tend to further deter the flushing out to Newark Bay of effluents d is
charged to the river . The resulting tendency of the River to stagnate ~ 

and the possibility of a rise in the rate of eutrophication must also 
be taken into consideration. 

·-

The environmental ramifications of a concentrated discha r ge 
of the pollutional load contained in the effluent emanating from all of 
Hudson County at one point in New York Bay in close proximity to 
the discharge of effluents from New York City and the Passaic 
Valley Sewer Commission outfalls must also be considered. Removal 
of this flow from the Hackensack River Basin will also eliminate the 
possibility of future recycling for use as cooling water~ process 
water, incinerator quench water or even potable water. This may 
become extremely important as the demand on available water sup
plies increases. 

The construction schedule proposed in the Hudson County Re
port does not serve the needs of the Master Plan for the development 
of the Hackensack Meadowlands District in that the schedule proposed 
for implementation of Alternate III defers the construction of inter
_ceptor sewers in the Kearny portion of the District until 1980. The 
portion of this municipality lying within the Hackensack Meadowlands 
District contains 3, 550 gross acres of which approximately 50 per
cent is slated to be developed for non-public use in conformance with 
the Comprehensive Land Use Plan. This constitutes approximately 
14. 4 percent of all non-public land use in the entire Hackensack 
Meadowlands District. Deferring construction of sewerage facilities 
in this area for a long period will restrict development and will 
seriously affect the logical and orderly sequence of development of 
the entire Hackensack Meadowlands District. 

Both Alternates II and III proposed to extend the tributary 
area of the Jersey City Sewerage Authority West Side treatment 
plant, conducting the sewage collected from the extended service 
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area to and through the ex isting West Side inte r cept or qewer to the 
treatm ent plant. This interc eptor s e we r carries combined sewage 
and is equipped w ith ten overflow r egulat o r s north of the plant wh ich 
discharge raw sewage into tribut a r ies of the Hackensack River when 
storm wa ter flows ex ceed 160 percent of average dry weather flow. 
Adding addit i onal sanitary sewage flows t o this line can only tend to 
increase the freque ncy a nd/ or total amount of unt r eat e d sewage d is 
cha r ged to the River to the ge neral detriment of River water quality. 

If Alternate II is implemented the recomme n de d water quality 
standards for the developm e nt of the Hackensack Meadowlands Dis 
tri ct in accordance w ith the Ma ste r Plan must still be implement ed . 
This w ill requ ire more string e nt trea t m e nt s t andards and s t rict 
enforcement of the sanitary code require m e nts. The initial wast e
water treatm e nt sta ndards fo r the J ersey City Sewerage Authority 
West Si de plant will hav e to confor m to the r ecommended Hackensack 
Mea dowlands District "Recreational Waters" standards. 

Regionaliz ing wa ter pollut ion cont rol syst ems within County 
limits a s oppos ed to waters hed limits , which would result from 
implementing the Ha c ke nsack Mea dowlands Dist r ict system, has 
several disadvantages . The Hudson County Re port proposes t h at the 
Bergen County Sewer Authority can, and in fact will~ acce pt a ll the 
sewag e flow emanating from a ll of the Be r gen County port ion of the 
District. It is of cou rse physically poss i ble t o accomplish this~ but 
the a tten dant increas e in cost to the Bergen County Sewer Authority 
m ust be considered . In addition ~ the disadvantages that a c c r ue to 
i m plement a t ion of A lt e r nate II or III are s imila r t o those inherent 
in Alternate B of the Ha c kensack Me a dowlands Report . These a r e 
the necessity for enlarging the exist ing Bergen County Sewe r 
Authority treatment plant and sewer fac ilities to accommodate the 
increa sed Hac ke ns a c k Mea dowlands District flow beyond tha t wh ich 
would have been otherwise necessary_, a s well as the n ecess ity of 
construct i ng additional pumping stations and force m ains and larger 
and addit ional int erceptor s ewers. The Hu ds on County Report als o 
proposes several pu mping stat ions a nd force m ains in the tribut a r y 
a rea of the Ha c kensa ck Meadowlan_ds District w ithin Huds on C ounty 
whereas Alternat e C of the Ha c kensac k Meadowlands Report provides 
for g ravity s ewer flows throughout . 

The fact that two differe nt sewerage Authorities will have 
j u r isdict ion in the Ha ckens a c k Mea dowlands Distri ct will res ult in 
two different rate cha r ges being applied to prope rties w ithin the 



District. This will tend to discourage development of land located 
in the portion of the District served by the County having the higher 
user rate. This might tend to restrict planned development of the 
Hackensack Meadowlands District according to the proposed schedule 
for implementation of the Master Plan. Under the implementation 
scheme proposed in the Hackensack Meadowlands Report, capital 
construction costs can be assessed against property benefited where
as County sewerage agencies can only recover costs through user 
charges to local communities, resulting in increased local property 
taxes. 

EFFECT OF IMPLEMENTATION OF HACKENSACK MEADOWLANDS 
REPORT RECOMMENDATIONS 

The recommended Alternate C of the Hackensack Meadow
lands Report meets the objectives of the Hackensack Meadowlands 
Development Commission's Master Plan, increases the likelihood of 
its successful fulfillment and at the same time provides advantages 
to Hudson and Bergen Counties, as well as attendant improvements 
to the environment which are of benefit to everyone. 

The proposed diversion of that portion of the tributary area 
of the Jersey City Sewerage Authority West Side treatment plant 
lying upstream of Manhattan Avenue in Jersey City into the new 
Hackensack Meadowlands treatment plant will reduce the hydraulic 
loading on the West Side interceptor sewer downstream from this 
point, thereby reducing the amount of untreated sewage discharged 
to the Hackensack River during storm periods. Reduction of the 
tributary flow will also reduce the necessity of expanding the Jersey 
City Sewerage Authority West Side treatment plant. The construction 
of the new Hackensack Meadowlands wastewater treatment plant does 
not preclude the abandonment of the existing Kearny treatment plant 
with sewage from its service area being treated at the Jersey City 
Se~~rage Authority West Side treatment plant and also provides the 
possibility of treating the total flow from both of these existing 
plants at the new Hackensack Meadowlands facility. If this option 
were exercised, the existing plant sites would be available to treat 
storm water flows. 
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The location of the proposed Hackensack Meadowlands treat
ment plant is in proximity to the proposed regional solid wastes 
incinerator. This will permit disposal of sewage sludge by incinera
tion, with better control over air pollution loadings, and for use of 
sewage effluent for quench water. Disposal of slupge in a modern 
central incinerator facility has environmental advantages over dump
ing at sea or incineration in older, less technologically advanced 
incinerators and financial advantage over the construction of incinera
tion facilities to dispose of sewage sludge alone. 

Alternate C divides the Meadowlands District into areas which 
result in shorter sewer systems, no pumping facilities, and gravity 
sewers installed at shallower depths. The east-west line which 
divides the Bergen County portion of the Meadowlands into proposed 
service ~reas is based on limiting the quantity of sewage flow from 

this area to the Bergen County Sewer Authority treatment plant to no 
more flow than would have emanated from the entire Bergen County 
portion of the Meadowlands District had the Comprehensive Land Use 
Plan not transcended existing municipal zoning. Therefore, pro
jected planning and scheduling for the expansion of the Bergen County 
Sewer Authority system is not adversely affected. Implementation 
of Alternate C also permits the earliest elimination of all existing 
inadequate local treatment facilities presently contributing to water 
pollution in the Hackensack River basin. 

Finally, the implementation of Alternate C as recommended 
in the Hackensack Meadowlands Report allows the Hackensack 
Meadowlands District to be developed in accordance with the pro
jected schedule for implementing the Master Plan for the develop
ment of the Hackensack Meadowlands District. It lends itself to 
staged implementation with minimum expenditures of required capi
tal at any given time while insuring the availability of facilities 
required for Hackensack Meadowlands District development. Direct 
ownership of and control over sewerage facilities by an agency of 
the Hackensack Meadowlands Development Commission precludes 
the possibility of individual County needs transcending Meadowlands 
requirements, which could be the case if such jurisdiction were 
fragmented between the two Counties. 



The enabling legislation creating the Hackensack Meadow
lands Development Commission allows it to assess improvement 
costs against District lands and permits these costs to be financed 
with bonds having a fifty-year term. These unique advantages can 
be utilized by creation of an agency within the Hackensack Meadow
lands Development Commission to implement the construction of a 
Hackensack Meadowlands District water pollution control system 
resulting in attractive sewer rate charges throughout the life of the 
system. Centralizing jurisdiction over sewage facilities in the 
Hackensack Meadowlands District under one agency which has an 
interest in providing facilities when and where needed; which will 
vigorously enforce environmental control regulations throughout the 
Hackensack Meadowlands District to make the environment compat
ible with the types of land use proposed in the Comprehensive Land 
Use Plan; and which is capable of imposing uniform and attractively 
low sewerage charges will tend to accelerate and enhance District 
development to the end of increasing tax ratables in both Counties. 
This would particularly benefit Hudson County, since the develop
ment of its Meadowlands is just about its last opportunity to signifi
cantly increase its ratables. 

CONCLUSIONS 

From the foregoing comments, it is concluded that the imple
mentation of either Alternate II or Alternate III as proposed in the 
Hudson County Report, even with modifications, would not best serve 
the objectives of the Hackensack Meadowlands Development Com
mission and might limit its capability to effectively develop the 
Hackensack Meadowlands District in conformance with the Master 
Plan. The implementation of Alternate C as proposed in the Hacken
sack Meadowlands Report will best meet the objectives of the Hacken
sack Meadowlands Development Commission for development of the 
District and will enhance the environment in the District as well as 
the contiguous region. In doing so it will provide greater benefit 
to both Hudson and Bergen Counties without limiting the scope of 
their action in attempting to resolve the environmental problems of 
their areas outside of the Hackensack Meadowlands District. 
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The proposed mathematical model study of the Hackensack 
River Basin may provide more definitive answers as to the effect on 
water quality of various degrees of treatment and points of effluent 
discharge. However, this should not change the basic concept of 
regionalization and advantages inherent in Alternate C of the Hac ken
sack Meadowlands District Report. If the mathematical model study 
indicates that the regional plant effluent discharges should be made 
outside of the Hackensack River Basin, Alternate C of the Hacken
sack Meadowlands District Report has the flexibility to be adapted 
to such a proposal, and all other benefits derived from the imple
mentation of Alternate C still would obtain. 

Implementing Alternate C of the Hackensack Meadowlands 
Report does not negate the regionalization of water pollution control 
for the remaining area of Hudson County along the lines proposed in 
the Hudson County Report alternates, but in fact enhances their 
feasibility. If the option of providing secondary wastewater facilities 
at the Jersey City Sewerage Authority West Side plant is implemented, 
the presence of the Meadowlands Plant some four miles upstream 
discharging a significant amount of effluent treated to more stringent 
standards allows the West Side plant to discharge an effluent one 
water quality standard below that recommended for the Hackensack 
Meadowlands plant. If the new plant were not constructed and Alter-

• \ 
nate II of the Hudson County Report were implemented, treatment 
standards recommended for the Hackensack Meadowlands plant would 
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be required at the Jersey CitY! Sewerage Authority West Side plant. 
The presence of the Hackensafk Meadowlands plant contributing 
advective fresh water flow to the Hackensack River somewhat re
duces the objection to diverting the remaining Jersey City Sewerage 
Authority West Side tributary flow to New York Bay as proposed in 
Alternate III of the Hudson County Report, since all dry weather 
advective flow in the lower reach of the Hackensack River is not 
eliminated. 



PRESENT STATUS 

The New Jersey Department of Environmental Protection, by 
letter dated August 25, 1971 to the Hudson County Sewerage Author
ity, directed the Authority to abandon the existing North Bergen 
Township treatment plants at 91st Street and 43rd Street. This is to 
be accomplished by construction of an interceptor sewer and appur
tenances to convey the sewage from areas tributary to these plants 
to the existing Jersey City Sewerage Authority west side interceptor 
sewer in Tonnelle Avenue at the North Bergen Township-Jersey City 
municipal boundary. The Authority was further directed to abandon 
the existing Kearny treatment plant, except for necessary pretreat
ment facilities, and to construct a pumping station and force main 
to convey the sewage presently being treated at the Kearny treatment 
plant to the Jersey City West Side treatment plant. To accomplish 
these directives the Jersey City West Side treatment plant is to be 
modified to adequately accommodate the Kearny and North Bergen 
Township flows. 

Compliance with these directives by the Hudson County Sewer
age Authority will not seriously affect the feasibility of implement
ing the recommendations of the Hackensack Meadowlands Report. 
The desirability of converting the Kearny Treatment Plant into a 
pumping station to convey flows from the presently sewered area of 
Kearny to the Jersey City Sewerage Authority West Side plant for 
treatment was recognized in the Hackensack Meadowlands Report 
for all Alternates studied. Similarly, the elimination of the two 
North Bergen Township treatment plants was also recommended in 
the Hackensack Meadowlands Report, but their flows were to be con
veyed to the proposed Hackensack Meadowlands wastewater treat
ment plant. However, connection of these flows to the Jersey City 
Sewerage Authority West Side system does not preclude eventu~lly 
diverting them to a Hackensack Meadowlands treatment plant. It 
should be noted that the Hackensack Meadowlands Report recom
mended the ultimate diversion to the Hackensack Meadowlands 
treatment plant of all flow in the Jersey City west side interceptor 
sewer north of Manhattan Avenue to reduce the amount of untreated '> 
flow discharged to the Hackensack River. 

ADD-6 

Initial connection of the sewage flow from North Bergen Town
ship to the Jersey City west side interceptor sewer will increase 
the discharge of raw combined sewage through that system's regu
lators during periods of wet weather. However, as an interim 
measure this may be more desirable to the Meadowlands environ
ment than having improperly treated effluent from both North Bergen 
Township treatment plants to continue to discharge to the waters of 
Cromakill Creek and Bellmans Creek at all times. 

Accompanying the letter from the Department of Environment
al Protection was a map delineating the regional planning concepts 
accepted by the Department at that time. This map indicates the 
various tributary areas in the Region and divides the Hackensack 
Meadowlands Distrist west of the River along the line approximating 
Route 3. This dividing line agrees with the recommendations of the 
Hackensack Meadowlands Report in that flows from the portion of 
the Meadowlands District north of Route 3, on the west side of the 
River, will be discharged to the Bergen County Sewer Authority 
treatment plant at Little Ferry. 



TABLE OF CONTENTS 

SECTIONS SECTIONS 

SECTION PAGE SECTION PAGE 

ADDENDUM-1972 ADD-1 IV. EXISTING WATER QUALITY (Cont'd) 

I. INTRODUCTION 1 D. Measures of Pollution 71 

A. Background 1 E. New York University Study of 
Harbor Water Quality 79 

B .. Authorization 1 
F. Present Surface Water Classifica-

c. Scope 1 tions and Standards 81 

G. Summary 81 
.II. DESCRIPTION OF STUDY AREA 3 

A. The Hackensack River Watershed 3 v. THE COMPREHENSIVE MASTER PLAN 82 

B. The Hackensack River 3 A. Proposed Development 82 

c. The Study Area 4 B. Engineering Elements 82 

D. The Hackensack Meadowlands District 5 c. The Land Use Plan 84 

E. The Hackensack River in the New D. Plan lm plementation 87 
York Harbor Tidal Complex 5 

VI. RECOMMENDED WATER 
III. EXISTING CONDITIONS 8 QUALITY STANDARDS 92 

A. General 8 A. Limitations of Present Water 
Quality Standards 92 

B. Existing Water Pollution Control 
Facilities 8 B. Recommended Water Quality 

Standards 93 
c. Other Sources of Pollution. 55 

VII. DESIGN PARAMETERS 94 
IV. EXISTING WATER QUALITY 66 

A. General 94 
A. Introduction 66 

B. Sewage Contribution From 
B. Hackensack River Flow 67 Within the Meadowlands District 94 

c. Stream Water Quality Parameters 67 



TABLE OF CONTENTS 

SECTIONS SECTIONS 

SECTION PAGE SECTION PAGE 

VII. DESIGN PARAMETERS (Cont'd) IX. IMPLEMENTATION 131 

c. Sewage Contribution From Outside A. General 131 

the Meadowlands District 95 
B. Construction Stages 131 

D. Sewer Criteria 99 
c. Administration and Financing 132 

E. Treatment Plant Criteria 99 
D. Federal and State Grants-in-Aid 133 

F. Outfall Sewers 102 
E. Implementation Costs 134 

G. Soils Considerations 102 

H. Special Construction Requirements 103 X. ADDITIONAL POLLUTION SOURCES 138 

A. Introduction 138 
VIII. ALTERNATE WATER POLLUTION 

CONTROL SYSTEMS 105 B. Combined Sewer Overflows. Storm Sewer 
Flows and By-pass Discharges 138 

A. Description of Alternates 105 
c. Leachates 141 

B. Details of Alternate A -
Existing Sewerage Agency Systems 106 D. Thermal 141 

c. Details of Alternate B - E. Navigation 142 
Bergen County Sewer Authority 
System 111 F. Tidal Exchange 143 

D. Details of Alternate C -
Hackensack Meadowlands Develop- XI. SUMMARY OF CONCLUSIONS 
ment Commission System 114 AND RECOMMENDATIONS 144 

E. Comparative Cost Estimates 120 A. Conclusions 144 

F. Additional Alternates Considered 125 B. Recommendations 146 

G. Comparison and Recommendations 126 c. Additional Pollution Control Studies 147 



TABLE OF CONTENTS 

EXHIBITS EXHIBITS 

EXIDBIT PAGE EXHIBIT PAGE 

1 AERIAL PHOTOGRAPH OF 6 HACKENSACK RIVER WATER QUALITY Follows 59 
MEADOWLANDS DISTRICT Frontispiece 

7A HACKENSACK RIVER - C. 0 . D. PROFILE 72 
2 LOCATION PLAN Opposite 1 

7B HACKENSACK RIVER - B. 0. D. PROFILE 73 
3 THE MEADOWLANDS DISTRICT WITH-

IN THE HACKENSACK RIVER VALLEY Follows 3 7C HACKENSACK RIVER - D. 0., 
% SATURATION PROFILE 74 

4 EXISTING SANITARY SEWER 
SERVICE AREAS Follows 12 7D HACKENSACK RIVER - D. 0., MG /L PROFILE 75 

5A SCHEMATIC FLOW DIAGRAM, 7E HACKENSACK RIVER- COLIFORM PROFILES 76 
KEARNY MUNICIPAL PLANT 14 

7F HACKENSACK RIVER LOG MEAN 
5B SCHEMATIC FLOW DIAGRAM, COLIFORM DENSITIES 77 

JERSEY CITY SEWERAGE AUTHORITY, 
WEST SIDE PLANT 18 7G HACKENSACK RIVER - LOG MEAN 

AVERAGE COLIFORM DENSITIES 78 
5C SCHEMATIC FLOW DIAGRAM, 

NORTH ARLINGTON-LYNDHURST 8 PRESENT SURFACE WATER 
JOINT MEETING PLANT 26 CLASSIFICATIONS Follows 81 

5D SCHEMATIC FLOW DIAGRAM, 9 COMPREHENSIVE LAND USE PLAN Follows 84 
RUTHERFORD-EAST RUTHERFORD-
CARLSTADT JOINT MEETING PLANT 31 10 GROWTH OF FLOWS FOR THE 

HACKENSACK MEADOWLANDS DISTRICT 96 
5E SCHEMATIC FLOW DIAGRAM, 

WOOD-RIDGE MUNICIPAL PLANT 38 11 POPULATION PROJECTIONS FOR 
TRIBUTARY UPLANDS AREAS 

5F SCHEMATIC FLOW DIAGRAM, HACKENSACK MEADOWLANDS 97 
SECAUCUS MUNICIPAL PLANT 41 

12 SEWER DESIGN-PEAK FLOW FACTORS 
5G SCHEMATIC FLOW DIAGRAM, HACKENSACK MEADOWLANDS 98 

NORTH BERGEN CENTRAL 
MUNICIPAL PLANT 45 13 ALTERNATE A- EXISTING SEWERAGE 

AGENCIES SYSTEM Follows 107 
5H SCHEMATIC FLOW DIAGRAM, 

NORTH BERGEN NORTHERN 14 ALTERNATE B - BERGEN COUNTY 
MUNICIPAL PLANT 47 SEWER AUTHORITY SYSTEM Follows 113 

5 I SCHEMATIC FLOW DIAGRAM, 
BERGEN COUNTY SEWER 
AUTHORITY PLANT 51 

iii 



TABLE OF CONTENTS 

EXHIBIT 

15 

EXHIBITS 

ALTERNATE C- RECOMMENDED 
HACKENSACK MEADOWLANDS 
DEVELOPMENT COMMISSION 

PAGE 

SYSTEM Follows 115 

16 ALTERNATE C -
SCHEMATIC FLOW DIAGRAM
HACKENSACK MEADOWLANDS 
DEVELOPMENT COMMISSION PLANT 117 

17 ALTERNATE C-
HACKENSACK MEADOWLANDS 
DEVELOPMENT COMMISSION PLANT 

18 SEWAGE TREATMENT PLANT 
BASE CONSTRUCTION COSTS 

19 INTERCEPTOR SEWERS, BASE 

20 

21 

CONSTRUCTION COSTS 

CONSTRUCTION STAGING 
ALTERNATE C -
HACKENSACK MEADOWLANDS 
DEVELOPMENT COMMISSION 
SYSTEM 

ESTIMATED FLOW TO HACKENSACK 
MEADOWLANDS DEVELOPMENT 
COMMISSION PLANT 

118 -

122 

124 

Follows 131 

136 

iv 

TABLES 

TABLE 

1A EXISTING WATER POLLUTION 
(2 Sheets) CONTROL FACILITIES, PREDOMI

NANTLY DOMESTIC WASTES 

1B EXISTING WATER POLLUTION 
(2 Sheets) CONTROL FACILITIES, PREDOMI

NANTLY INDUSTRIAL WASTEf 

2 SOURCES OF INDUSTRIAL WASTES 

3 

3A 

4 

POLLUTION 

SOURCES OF POLLUTION
HACKENSACK RIVER, HACKENSACK 
TO ORADELL 

ESTIMATED B. 0. D. LOAD FROM 
MUNICIPAL DISCHARGES AND 
COMBINED SEWER OVERFLOWS 

SUMMARY OF LAND USE ALLOCATION 
ACCORDING TO THE COMPREHENSIVE 
MASTER PLAN 

5 SUMMARY OF POPULATION FACTORS 
(2 Sheets) ACCORDING TO THE COMPREHENSIVE 

MASTER PLAN 

6 

7 

AVERAGE SEWER CONTRIBUTION RATES 

WASTEWATER TREATMENT PLANT 
CAPACITIES, ALTERNATE A 

PAGE 

9, 10 

11. 12 

57 

58 

59 

89 

90, 91 

94 

107 



TABLE OF CONTENTS 

APPENDICES 

APPENDIX 

A 

B 

c 

STATE OF NEW JERSEY QUALITY 
STANDARDS FOR SURFACE WATERS 

STATE OF NEW YORK QUALITY 
STANDARDS FOR SURFACE WATERS 

DETAILED CRITERIA- RECOMMENDED 
WATER QUALITY STANDARDS FOR 
HACKENSACK MEADOWLANDS WATER 
POLLUTION CONTROL SYSTEMS 

D EXISTING SEWERAGE FACILITIES- MAP 
(ON FILE WITH HACKENSACK 

PAGE 

A-1 

B-1 

C-1 

MEADOWLANDS DEVELOPMENT COMMISSION) 

v 



' 
VERMONT : 

\ 

,_,RUTLAND \ 

I \....... \ 
I ~ \ 

J \ \._, DOVER 

/ ', ;" .... --"""T:c;~-;;M;'---
1 1 "'-"' \ I / \ , \ I 

I i /'NEW ' .... , I 
\ II _,., ' .... '-' 1 ........ ------{~- HAMPSHIRE ' 

,;"/ 

NEW YORK 

" I I _., / 
I I .._..,..,. 

I HARTFORD 1 _,/'' 
I /f 

( CONNECTICUT 

\ ,.r-" / I "' 

~,.._,, ""' ,1----" ./ " _,A._ .... ---

THE HACKENSACK MEADOWLANDS DISTRICT 

EXHIBIT NO. 2 

STATE OF NEW JERSEY 

HACKENSACK MEADOWLANDS 
DEVELOPMENT COMMISSION 

FEASIBILITY REPORT-WATER POLLUTION CONTROL SYSTEMS 

LOCATION PLAN 

JOHN J . KASSNER a CO., INC. 
ConeultlnQ Enoineere 



SECTION I. INTRODUCTION 

A. Background 

The area of northeastern New Jersey, commonly known 
as the Hackensack Meadowlands, has over the past 200 years 
evolved into what may constitute the most valuable area of undevel
oped land in the region. It has in fact been called "a resource of 
incalculable opportunity" by the New Jersey State Legislature. 

That the Meadowlands, which lie within a teeming metro
politan district, pressed on its periphery by concentrated develop
ment of all types, yet remains relatively dormant, would seem an 
anachronism. There are however difficult administrative and phys
ical problems which have slowed orderly and effective utilization of 
this vacant land. 

Fragmented jurisdiction over the area has been a major 
contributor to its dormancy, and the efforts of public and private 
organizations to utilize the full potential of the Meadowlands have 
over the years been fruitless. The Meadowlands have become a 
transportation corridor and a depository for wastes from surround
ing communities in the metropolitan area. The development that 
has taken place has been dictated by the interests of local jurisdic
tions with little consideration for its regional impact. 

Difficult physical problems, including tidal inundation, 
fresh water flooding and unfavorable geologic formation, have been 
deterents to orderly utilization, a result of which has been develop
ment in the higher areas only, again with little regard to regional 
impact. 

Recognizing the importance of this valuable land resource 
to the entire State and region and the imminency of its loss, the New 
Jersey State Legislature enacted a statute entitled "The Hackensack 
Meadowlands Reclamation and Development Act of 1968" which be
came law on January 13, 1969. This legislation defined the bound
aries of "The Hackensack Meadowlands District" and established 
the "Hackensack Meadowlands Development Commission" as the 
agency to have regional jurisdiction over the District. The statute 
gives the Commission broad and extensive powers to plan for and 
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implement the development of the area within the District. Among 
the powers granted the Commission is the authority to adopt and 
implement a Comprehens ive Master Plan for the development of the 
Meadowlands. 

B. Authorization 

In order to implement the Comprehensive Master Plan it 
will be necessary to formulate a plan for the abatement and control 
of water pollution in the Hackensack River, the Meadowlands Dis
trict and its environs. An Agreement between the Hackensack 
Meadowlands Development Commission and John J. Kassner & Co. , 
Inc. dated October 6, 1969 authorized this firm to conduct a Study 
and prepare a Feasibility Report on Water Pollution Control Facili
ties required for the development of the Hackensack Meadowlands 
in accordance with the Comprehensive Master Plan. 

C. Scope 

The Feasibility Report on Water Pollution Control Systems 
for the Hackensack Meadowlands covers the preparation of an inven
tory and analysis of existing sewerage facilities located within and 
adjacent to the Hackensack Meadowlands District and m a kes recom
mendations for upgrading existing waste water treatment facilities 
and/ or construction of new waste water treatment facilities. The 
Agreement specifically requires consideration of the following items: 

1. Determination of the sources of pollution and analysis 
of the types, volumes and strengths of pollutants con
tributing to pollution of the Hackensack River. 

2. Calculation of the capacities of existing major inter
ceptors and wastewater treatment plants. 

3. Review of the present water quality standards within 
the District and evaluation of the existing water quality 
data in the Hackensack River and adjacent waterways. 

4. Estimation of future requirements for interceptors and 
sewage treatment facilities based upon the Master Plan 
for Development of the District prepared by the Com
mission and the anticipated development of peripheral 
areas in accordance with present planning reports for 
those areas. 



5. Development of a long-range improvement program 
for sewer facilities and water pollution control, includ
ing consideration of storm water overflows from com
bined sewerage systems. 

6. Development of regional water pollution control systems 
with construction schedules. 

7. Development of cost estimates, and financial and ad
ministrative criteria for the construction and operation 
of the systems. 

This Report contains an inventory which identifies, locates 
and describes the known existing pollution sources and wastewater 
treatment systems within the Hackensack Meadowlands District, as 
well as its contiguous areas, that presently contribute organic and 
inorganic loadings to the Hackensack River, together with the 
reported types, volumes and strengths of the effluents being dis
charged from these sources and their subsequent effect on the over
all quality of the water in the Hackensack River. This inventory is 
within the limitations -of the pertinent data collected from the records 
of the New Jersey State Department of Health, more recently known 
as the Department of Environmental Protection, the Federal Water 
Pollution Control Administration, more recently known as the 
Federal Environmental Protection Agency,, and such local records 
as were made available for the Study. 

Based on the inventory of existing conditions the Report 
contains the conclusions derived from a study of three {3) alterna
tive methods for the control of water pollution and river water qual
ity for ultimate development of the District according to the Master 
Plan prepared for the Commission; the determination of the most 
feasible method of abating water pollution and achieving the desired 
river water quality compatible with the type and extent of develop
ment contemplated; and the recommendation of a long range improve
ment program for achieving and maintaining the required quality of 
water by construction of the most desirable, effective and economic
ally feasible water pollution control system. 

2 



SECTION II. DESCRIPTION OF STUDY AREA 

Ao The Hackensack River Watershed 

Situated in the greater metropolitan region of New York 
City, between the watersheds of the Passaic River on the west and 
the Hudson River on the east., the Hackensack River drainage basin 
covers approximately half the area of Bergen and Hudson Counties 
in northeastern New Jersey., and the southerly half of Rockland 
County in the State of New York. This relatively narrow watershed 
varies in width from four to seven miles and extends northerly from 
Newark Bay in New Jersey to the vicinity of Haverstraw., New York., 
a distance of approximately 34 miles. The river has a drainage 
area of approximately 197 square miles., about two-thirds of which 
lies in New Jersey. The location of the District within the larger 
region is shown on Exhibit No. 2, Location Plan. 

The terrain bordering the west side of the Hackensack 
Valley consists of low., rolling hills., ranging in elevation from 100 
feet above sea level in the southerly portion of the valley to 600 feet 
above sea level in the north. The southerly third of the valley has 
a wide., flat, low floor which is covered by the extensive tidal marsh
es that typify the Hackensack Meadowlands. The upper two-thirds 
of the valley is composed of low, broad hills.. North of the Meadow
lands, the hills increase in elevation and the extent of marshland 
bordering the river progressively decreases. The river, through
out most of its length., has a relatively broad channel and low banks, 
usually only a few feet high. 

B. The Hackensack River 

From its headwaters which originate in the Palisades, in 
the vicinity of Haverstraw, New York, the Hackensack River flows 
southerly paralleling the Hudson River for a meandering distance of 
some fifty miles to its mouth at Newark Bay.. For expediency in 
correlating with previously published data, the mouth of the Hac ken
sack River has been termed "Zero Mile" for the River and has been 
established at the point where U .. s .. Coast and Geodetic Survey navi
gation aid R "N" 2 in Droyers Point Reach is delineated on Coast 
and Geodetic Survey Map No. c. q. & S. 287., said point being opposite 
Roosevelt Stadium in Jersey City, New Jersey. 
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For purposes of description and discussion, it is conven
ient to consider the River and its watershed area, to be divided into 
two sections. The creation of the Oradell Reservoir in the early 
20th century., and the subsequent development of the other lakes and 
reservoirs for potable water supply divided the Hackensack River 
and basin into these fresh water and tide water segments .. 

The Oradell Dam, which is located approximately 22-1/2 
miles upstream from Mile Point Zero is the property of a privately 
owned public utility, the Hackensack Water Company. The fresh 
water impounded behind the dam in the Oradell Reservoir, together 
with fresh water impounded at three other locations above the 
Oradell Dam, is the Company's principal source of potable water for 
the approximately 900, 000 persons who reside within the Company's 
260 square mile service area. The area above the Oradell Dam and 
Reservoir is a controlled watershed, utilized exclusively for a drink
ing water supply and having only fresh water runoff feeding into it. 
Most of the area tributary to the water supply reservoirs and lakes 
of the Hackensack Water Company., are low rolling hills upon which 
have been constructed primarily private residences with a minor 
amount of industry. The watershed area is protected and patrolled 
by the Water Company which prohibits the general public from using 
either the reservoirs or the immediately abutting properties for any 
purpose. 

For large portions of the year the total safe yield of the 
River system above the Oradell Dam is captured and used as drink
ing water supply by the Hackensack Water Company. In particular, 
during the critical period of the summer months, there is little or 
no flow into the upper portions of the tidal segment of the Hackensack 
River. The United States Geological Service gaging station, located 
on the Hackensack River at New Milford, at a point some 22 miles 
upstream from the mouth of the river, and which has been in opera
tion for a period of 44 years., records fresh water influx into the 
River from a tributary drainage area of some 113 square miles. Its 
records show an average yearly discharge of 115 cubic feet per sec
ond. The flow which this gage records is the excess water which is 
not impounded in the facilities of the Hackensack Water Company in 
its various facilities at DeForest Lake Reservoir, Woodcliff Lake 
Reservoir, Lake Tappan and the Oradell Reservoir. The maximum 
rate of discharge recorded by this gaging station is 3660 cfs, but 
during 90 to 100 days per year, no flow is recorded and the refore 
no fresh water contribution is made to the tidal estuary. In the four 
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year period from 1961 to 1964, discharge over the dam was less than 
46 cfs (cubic ·feet per second) for 70% of this period, and less than 
1 cfs for 30% of this period. Although there have been several flood 
flows of over 3000 cfs recorded at the New Milford gaging station, 
and a reported flood of record in October 1903, exceeding 15, 000 cfs, 
fluvial flooding is of itself not a major problem. Inasmuch as the 
flow from upper portion of the Hackensack River is so minimal, this 
portion of the River and its tributaries has no significant effect on 
the lower, tidal portion of the River. 

The portion of the total watershed which lies below the 
Oradell Dam is a tidal estuary subject to tidal fluctuations and to the 
effects of contaminated salt water carried upstream from the New 
York Harbor system through Newark Bay. The river meanders 
through the Meadowlands, which for the most part is a flat, salt 
marsh, covered with extensive tidal flats which are only a few inches 
above the banks of the River. This broad valley is traversed by 
major highways and railroad lines., with light and heavy industry 
interspersed. Where the ground is slightly higher and can support 
major structures urban areas have developed. The River is used by 
these communities to _discharge liquid wastes., both treated and un
treated; industrial cooling waters; and for barge traffic and other 
navigation purposes. 

The watershed, including the Meadowland's District, has 
an annual temperature average of 51 °F., The average low tempera
ture is approximately 29°F occurring in January with the average high 
temperature of about 73°F occurring in mid July through mid August. 
The prevailing winds in the Meadowlands blow from a southerly direc
tion during the summer months, which is the period of heaviest rain
fall and maximum storm tides. 

A study dated June 1966 prepared by the U .. S. Army Corps 
of Engineers, New York District, entitled "Tides, Hackensack River, 
New Jersey," stated that the semidiurnal tide has a cycle of approxi
mately 12. 4 hours~~ Tide measurements taken over a 24 year period 
indicate a mean tide range of just over 5 feet.. Spring tides are gen
erally 120% of mean tide range, and hurricane tides have reached 
levels of 8. 3 feet above mean sea level. Storm surge tide., which is 
the height of the water above the level of the predicted normal tide, 
reached a height of 9 feet above mean sea level.. High tides have 
remained at a level greater than 6 feet above mean sea level for 
extended periods of time.. The Corps of Engineers' Report on storm 
tides within the existing Hackensack River estuary also shows that 
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the tidal range is generally two feet less in the upstream area of the 
Meadowlands than at the river mouth, primarily due to the spread
ing of the storm tide water over the low, flat areas of the Meadow-

lands. 

The Hackensack River Watershed, its relationship to the 
Meadowlands District, existing roads, railroads and surrounding 
communities together with the various tributaries of the River below 
the Oradell Dam are shown on Exhibit No. 3, The Meadowlands Dis
trict Within The Hackensack River Valley, and further delineated in 
the following tabulation which also lists their drainage areas and 
Mile Point locations. 

HACKENSACK RIVER TRIBUTARIES, 
RIVER MOUTH TO ORADELL DAM 

Distance of Confluence Approximate 
Tributary Above River Mouth Drainage Area 

Penhorn Creek 4. 1 miles 4 sq .. mi. 
Saw Mill Creek 5. 9 miles 2 sq. mi. 
Kingsland Creek 6. 7 miles 2 sq. mi .. 
Unnamed Creek 8. 3 miles lndete rminate 
Berry~ Creek Canal 8. 6 miles 8 sq. mi. 
Mill Creek 10.4 miles 1 sq. mi. 
Cromakill Creek 10.6 miles 5 sq. mi. 
Bellmans Creek 11. 2 miles 4 sq. mi .. 
Overpeck Creek 13.8 miles 17 sq. mi. 
Coles and Mill Brook 19.4 miles 8 sq. mi. 
French Brook 19.5 miles 1 sq .. mi. 
Oradell Dam 22.5 miles 113 sq. mi. 

c. The Stud;y Area 

The Study Area is principally the 84. 2 square mile area 
drained by the Hackensack River and its tributaries downstream 
from the Oradell Dam. 

Development in this portion of the Hackensack River basin 
h_as been gene_rally confined to the higher elevations not affected by 
tides or flooding. The areas on the slopes which rim the Meadow
lands and the more elevated portions of Secaucus have been intensely 
developed to almost complete utilization of available land by mixed 



residential, industrial and commercial construction. The areas in 
Kearny and Jersey City on both sides of the river mouth have been 
developed with heavy industrial complexes, but north of Kearny Point 
the Meadowlands are., for the most part, vacant and unused except 
as a regional disposal area for refuse and solid wastes. The por
tions of this area that have been used for construction have thus far 
been located along its outer fringe, abutting the developed upland 
areas., and in isolated pockets along the road corridors traversing 
the Meadowlands. Most of this development has been of an industrial 
nature since the greater part of the Meadowlands area has been zoned 
for industrial use by local jurisdictions. 

Treated and untreated liquid wastes emanating from munic
ipal and industrial facilities within and contiguous to the study area 
are discharged into the waters of the Hackensack River at various 
points below the Oradell Dam. These contaminants as well as con
taminants from other sources have deteriorated the quality of the 
tidal portion of the river in the lower valley to the extent that pollu
tion imposes a serious environmental detriment to the future region
al development of the Hackensack Meadowlands District .. 

D. The Hackensack Meadowlands District 

The District was established by the enactment of "The 
Hackensack Meadowland Reclamation and Development Act of 196811

• 

Its boundaries encompass much of the generally vacant and undevelop
ed tidal marsh which characterizes the lower Hackensack River valley. 

The Hackensack Meadowlands District, located in the lower 
Hackensack River valley, extends approximately eight miles from the 
Town of Kearny at its southern end to the Borough of Ridgefield on 
the north. The district encompasses an area of approximately 28 
square miles including portions of the municipalities of Carlstadt, 
East Rutherford, Little Ferry, Lyndhurst, Moonachie, North Arling
ton, Ridgefield., Rutherford411 South Hackensack and Teterboro in 
Bergen County; and portions of Jersey City, Kearny, North Bergen 
and Secaucus in Hudson County. The District, however., does not 
include those previously developed portions of Secaucus that occupy 
the naturally higher ground.. Included in the District is that portion 
of the Hackensack River and its tributaries between River Mile 3. 1 
and River Mile 13. 8. 
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Extremely flat topog raphy is typical of the District with 
slopes much flatter than one percent. Much of its land area is at a 
low elevation., generally less than ten feet above mean sea level and 
more than seventy (70%) percent of the natural ground lies below an 
elevation of six feet above mean sea level, with some areas being 
below mean sea level. A major s egment of the District is inundated 
by the intrusion of normal high tides and an extraordinarily high tide, 
such as the 7. 6 foot tide recorded in March 1962, causes as much as 
seventy (70%) percent of the area to be covered by the contaminated 
waters of Newark Bay. 

Underlying the tidal marshlands of the District are strata 
of marine, fresh water and glacial deposits laid d own 8, 000 to 10., 000 
years ago, subsequent to the retreat of the Wisconsin Glacie r. Tri
assic sandstone and shale bedrock, approximately 100 million years 
old, outcrop in the easterly portion of the District at Laurel Hill and 
Little Snake Hill. In general the depth of the bedrock varies widely, 
ranging from near surface to a depth of 220 feet. The major portion 
of the soil which overlies this bedrock consis ts of varved clays, over
lain with a deposit of organic silt. The surface of the Meadowlands 
is composed of a peaty deposit which is the residue from vegetation, 
such as foxtails, marsh grasses and other salt water plants which 
grow there. 

The District is ringed and travers ed by a network of 
roads, railroads and utilities which were constructed primarily to 
serve the surrounding metropolitan area, and is further subdivided by 
the river tributaries and drainage ditches which crisscross the area. 

The Hackensack Me adowlands District and its geographi
cal relationship to the Hackensack River watershed is depicted by 
Exhibit No. 3, The Meadowlands District Within The Hackensack 
River Valley. 

E. The Hackensack River in the New York Harbor Tidal Complex 

From earliest recorded history .. man has built his cities 
adjacent to flowing streams., with major c ommercial centers located 
at the mouths of rivers where they join the sea. In the se reache s of 
the rivers it is usual to find the highest concentrations of population 
and industry and the greatest utilization of the water surface for 
trans porta ti on. 



A typical river increases in quantity of flow progressively 
with its increase in length, as it moves from its upland source to ulti
mate discharge into the ocean. At the point where the river reaches 
the ocean, there is an intermingling of fresh water from the river 
with the salt waters of the ocean. When a river's gradient is steep 
and the bottom of the channel slopes downward to meet the sea bottom 
there is little visible effect from the mixing of the fresh water with 
the salt water. However, when a river1s gradient is flat and the bot
tom of the river is an old scoured out valley lying well below mean 
sea level through much of its length, then the daily rise and fall of 
tides in the ocean can have a very noticeable effect on the river and 
its quality. As the tides rise they may introduce distinctly trouble
some features into the river, such as pollution and contamination be
ing forced upstream, or being held upstream, for significant periods 
of time. 

In a typical stream the advective flux, that is the flow of 
fresh water from the upland portions of the drainage area, transports 
pollutants and contaminants seaward. The slug of fresh water within 
a normal river system can be readily observed in its daily motion to 
the ocean outfall. Even if a tidal rise were to cause some hold back 
in the fresh water outfall for a short period of time, the river would 
tend to flush itself seaward when the tide falls. Most rivers, even if 
they are heavily used and highly polluted in the tidal areas where the 
mouth of the river enters the salt water, maintain their water quality 
by a combination of continuous large stream flow and fairly rapid and 
extensive circulation of tidal current, coupled with the assimilative 
capacity of the waters themselves. 

The lower Hackensack River and its watershed is a unique 
tidal estuary. Tidal circulation and advective fresh water dispersion, 
found in typical fresh water streams which rapidly discharge to the 
ocean, is not found here since it has a very restricted fresh water 
addition. The seaward movement of surges of fresh water, which 
might be expected within this tidal estuary as a series of pulsations, 
do not wholly materialize. As the tide rises the fresh water inflow 
is held back and as the tide falls, the fresh water advection is insuf
ficient to push itself and the tidal waters back through Newark Bay 
and outward through the Kills. 
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The consequences of the absence of sufficient fresh water 
inflow into the upstream portion of the tidal estuary i~ far ~eaching: 
The Hackensack River has become a dead ended tube 1n wh1ch the tldal 
water surges and retreats in rhythmic fashion, but from which there 
is little flushing of accumulated pollutants and contaminants. The 
tidal cycles, pushing in and out of Newark Bay, which serves as a 
mixing device for all of the pollutants in the river, causes a smooth
ing out of peaks and dispersion within the estuary of localized sources 
of wastes. Since the flow of fresh water into the estuary is negligible, 
there is no net motion seaward of the mass of pollutants introduced in
to the River. Therefore, any attempt to analyze the Hackensack River 
as a stream separate from its larger complex., New York Harbor., 
could lead to false conclusions. 

New York Harbor forms part of an hydraulically complex 
tidal water system with interconnections between Raritan Bay, New
ark Bay., Long Island Sound, the East River, the Harlem River, the 
Hudson River, Arthur Kill, Kill van Kull and the Atlantic Ocean. 
Exhibit No. 3., The Meadowlands District Within the Hackensack River 
Valley, shows the complex inter-relationship between the various 
channels and straits comprising the New York Harbor system and indi
cates the difficulties in attempting to establish a simple regimen of 
flow., 

In the continuing efforts to more clearly define and evalu
ate the full complexity of the New York Harbor area, a physical 
model has been constructed by the U.S. Army, Corps of Engineers 
and studied by various governmental agencies. Mathematical models 
have been prepared by a number of private and regulatory groups and 
colleges and each has been variously investigated., The effect of 
fresh water inflow from the many diverse sources, the tidal oscilla
tions which pulsate through the intricate network of constricted open
ings and channels with varying time and phase relationships, and the 
massive discharges of treated, untreated and partially treated waste 
effluents and storm water runoffs from within and around the megalo
polis have all been under investigation separately and together in 
order to discern how these various components mix and disperse. 
The one conclusive fact to be derived from these studies is that there 
is no simple solution to the problems created by and within this com
plex. 



The Hackensack and Passaic Rivers~ which drain the 
northeasterly portion of New Jersey are the two major tributaries 
bringing fresh water into the northerly portion of Newark Bay. At 
the southerly end of Newark Bay,, Kill van Kull connects to the Upper 
New York Bay and Arthur Kill connects with Raritan Bay and the 
Atlantic Ocean. 

Newark Bay is a broad, shallow expanse of water which 
except for its dredged channels, has no water depths of greater than 
six feet at low tide. Since the inflow of fresh water from the major 
tributaries is negligible during the summer~ or drought periods, it 
is the tidal fluctuations that keep those areas outside of the main 
dredged channels in the Bay from becoming stagnant. 

As the tide rises. the waters from both Raritan Bay and 
from Upper New York Bay flow through the Kills into Newark Bay 
which acts as a holding and mixing basin for waters from many areas. 
As the waters rise over the surface of the Bay, they flow through it 
and up the Hackensack and Passaic River valleys. When the tide has 
reached its maximum height it should start to recede. However in 
the Kills, because of their shapes and the patterns of tidal flows 
within them., restrictions develop to outflow. In addition~ the marsh
lands themselves tend to restrict tidal outflow. The net result is that 
tidal waters in the Hackensack River tend to remain at the high crest 
of flood tide for approximately three hours., and at low tide for a period 
of not more than one hour. Since the tidal waters are held at the high 
crest longer, and are drained out slower, part of the tidal waters with
in Newark Bay are pushed back into the estuary on the next incoming 
tide, reaching to the low weirs of the outlet works of the Hackensack 
Water Company at New Milford, at the head of the estuary. 

From the study dated June 1966, prepared by the U. S. 
Army Corps of Engineers~ New York District., entitled ''Tides, 
Hackensack River, New Jerseyn .. the following table indicated tidal 
conditions observed in 1962 by the u.s. Coast & Geodetic Survey: 

Kearny Secaucus Little Ferry 

Mean High Tide 2 •. 94 2. 89 2. 93 
Mean Tide o. 44 o. 34 o. 28 
Mean Low Tide -2.06 -2.21 -2. 37 
Mean Range 5. 00 5. 10 5. 30 
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All values are given in feet and the low, m e an and high 
tides are referenced to Mean Sea Level~ Sandy Hook. 

The tidal currents within the Hackens ac k Rive r a re mod 
erate . Maximum current veloc ities at the mouth of the r i ver aver
age o. 9 knot on flood tide. and o. 8 knot on ebb tide. Dur ing times 
of spring tides, which are generally taken as 120o/o of mean range of 
tides. the flood and ebb tide velocitie s increase to 1. 1 knots . 

Based on normal water surface e levations, the tidal pris m 
for a normal tidal cycle within the Hackensack River has been calcu
late d at s lightly less than 800 million cubic feet of w a ter .. or a pproxi
mately 4. 5 billion gallons of water per tidal cycle . 



SECTION III. EXISTING CONDITIONS 

A. General 

Use has been made of data and records of existing pollution 
contributors as well as pollution control facilities in the files of the 
New Jersey State Department of Health., the Metuchen., New Jersey 
office of the Federal Water Pollution Control Administration and vari
ous other State and Federal agencies. In addition., a program of meet
ings and discussions with local sewerage agencies and their engineers 
was held. 

A series of guide line questionnaires was prepared for use 
at meetings covering the following broad categories of the Study: 

1.. Treatment Plants., Outfall Sewers and Sludge Disposal 

2 .. Sewerage Collection Systems 

3., Water Quality - Streams and Effluents 

4., Fiscal and -Administrative Matters 

As an examination of the files and records at the Department 
of Health progressed., a series of meetings was arranged with the other 
agencies where possible. The inter-relationship between municipalities., 
authorities and their respective engineers and consultants proved to be 
extremely intricate and the data was sometimes widely dispersed for a 
given individual municipality or authority .. 

Known water pollution control facilities and significant sources 
of organic and inorganic loading have been identified and their outfalls 
located relative to base lines so that the effect of the discharge from 
the outfalls may be correlated with the existing quality of the water in 
the Hackensack River. Each facility has been inventoried separately 
from data of record made available. Due to the many active develop
ments and changes in status that have been and are occurring with re
spect to water pollution control systems in the Study Area., and the un
certainty associated with the implementation of present planning in 
progress., the base date of the inventory was chosen as of December 1., 
1969.. Information regarding such planning is included in this Report 
where such information is known and deemed pertinent. 

A portion of this inventory has been devoted to the identifi
cation of known sources of pollution where there are little or no pres
ent controls. It must be recognized that it is not the intent of this por-
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tion of the inventory to imply that the uncontrolled sources of pollution 
herein designated comprise the whole of such sources. 

Coordination of the data presented in the Report has been 
accomplished by use of reference base lines. The River base line 
chosen follows the approximate center of the Hackensack River channel 
as previously defined., Locations by "River Mile" indicate a location 
on the Hackensack River base line for river crossings., and a location 
normal to the base line for shore based facilities. "Tributary Mile" 
locations assigned to facilities are similar., with the origin of the tribu
tary base line being at the intersection of the Hackensack River base 
line with the subject Tributary base line., All mile references increase 
progressively upstream. Choice of this reference base line permits 
indentification of locations of pollutional loadings and further permits 
correlation with previous reports. 

Existing community water pollution control systems have 
been categorized as "Municipal"., whether owned by a municipality or 
authority., and "Private" where owned by an individual or a single 
industry.. These installations have been further categorized into those 
treating predominantly domestic wastes and those treating predomi
nantly industrial wastes. 

B., Existing Water Pollution Control Facilities 

Descriptions of existing water pollution control facilities., 
both Municipal and Private which discharge their effluents into the 
lower Hackensack River Basin., together with a description of their 
sewerage collection systems have been prepared. These individual 
descriptions are arranged according to River Mile or Tributary Mile., 
as applicable., starting at the mouth of the Hackensack River and pro
gressing upstream. As each tributary is met., th~ tributary is trav
ersed upstream toward its source before a return is made to the River 
to continue upstream toward its source. The respective "Mile" desig
nation identifies the outfall location of each facility .. 

Table No. lA is a list of the water pollution control facilities 
which treat predominantly domestic wastes and Table No.. lB lists the 
water pollution control facilities which treat predominantly industrial 
wastes. The number assigned to each facility in the column labeled 
''Facility Identification'' in the Tables corresponds to the number 
appearing in the descriptive text following the Tables. Each facility 
is identified by both number and River or Tributary Mile. 

The location of each water pollution control facility is shown 
on Exhibit No. 6., Hackensack River Water Quality .. 



FACILITY LOCATION 
IDENTIFICATION River or 

Tributary 
Municipality Mile 

2. 
Jersey City Jersey C ity 1.1 

Sewerage (Hudson 
Authority County) 
West Side Plant 

6. 
State of New Secaucus 2 . 3 

Jersey-Division (Hudson (4. 1 HR) 

of Motor Vehi- County) 
cles 

7. 
N.J. Motor Secaucus 3. 1 

Lodge-Howard (Hudson (4. 1 HR) 

Johnson · County) 

8. 
Sears. North Bergen 3.2 

Roebuck & Co. (Hudson (4. 1 HR) 
County) 

11. 
~orth Arlington- North 2.2 

Lyndhurst Joint Arlington (6. 7 HR) 
Meeting Plant (Bergen 

County) 

12. 
Hudson County Secaucus 1.2 
Mental Hospital (Hudson (8. 3 HR) 

County) 

1------ - -- - -
13. 

Rutherford- R4therford 1.8 
East (Bergen (8.611R) 
Rutherford- County) 
Carlstadt 
Joint Meeting 
Plant 

I 

TABLE lA 
HACKENSACK RIVER 

EXISTING WATER POLLUTION CONTROL FACILITIES 
PREDOMINANTLY DOMESTIC WASTES 

OUTFALL REPORTED FLOWS (MGD) WASTE .SLUDGE 
TREATMENT 

Avg. Plant 
Max. Min. Daily Cap'y Treatment Disposal 

Hackensack 75 -- 16 36 Screening, Sludge Incinera-

River grit remov- Thicken- tion 

al and ing & 
primary vacuum 
settling Filtration 

Penhorn 0.002 0.0025 Package- Sludge Scavenger 

Creek -- -- Type Holding Service 
Extended Tank 
Aeration 

Penhorn 0.02 -- 0.015 0.02 Package- Sludge Scavenger 

Creek Type Holding Service 
Extended Tank 
Aeration 

Penhorn -- -- 0.01~ 0.01 Pacl::.age- Sludge Scavenger 

Creek Type Holding Service 
Extended Tank 
Aeration 

Ditch to 8 -- 1.5 1.7 Screening, Digestion Lmd Fill 

Kingsland grit remov- & Air 

Creek al and Drying 
primary 
settling 

Unnamed -- -- 0.2~ 0.4 Package- Sludge Land Fill 
Creek Type Drying 

Extended Beds 
Aeration (not used) 

Berrys 11 -- 3+ 2.9 Screening, Digestion Land Fill 

Creek grit remov- and Wet 
al, primary Lagooning 
settling, 
trickling fil-
ters, & secon-
dary settling 
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CHLORINATION N.J. D. H . 
POLLUTION 
ABATEMENT 

!Pre- Post ORDERS 

!Yes Yes Issued 
From April, 1967 
May 15 
to 
Sept. 15 

-- Yes None 

Yes None 

--

Yes None 

--

-- Yes Issued 
Ma.r. 1967 

-- Yes Issued 
Jan., 1968 

Yes · Yes Issued 
May, 1967 



FACILITY LOCATION OUTFALL 
IDENTIFICATION River or 

Tributary 
Municipality Mile 

16 . 
Wood-Ridge Wood-Ridge 4.2 Berrys 
Municipal (Bergen (8.6 HR) Creek 
Plant County) 

17 . 
SPcaucus Secaucus 1.0 Mill Creek 
Municipal (Hudson (10 . 4 HR) 
Plant County) 

18. 
North Bergen North 2.2 Cromakill 
Municipal, Bergen (10.6HR) Creek 
Central Plant (Hudson 

County) 

Northern Plant 1.9 Bellmans 
(11. 2 HR) Creek 

19. 
Bergen County Little Ferry 12.7 Hackensack 
Sewer Authority (Bergen River 
Plant County) 

TABLE I A . (Cont'd) 

HACKENSACK RIVER 

EXISTING WATER POLLUTION CONTROL FACILITIES 
PREDOMINANTLY DOMESTIC WASTES 

REPORTED FLOWS (MGD) WASTE SLUDGE 
TREATMENT 

Avg. Plant 
Max. Min. Daily Cap'y trreatment Disposal 

1.2 -- 0 . 6 0 . 7 Grit remov- Digestion Land 

al, primary & Air Fill 
sedimentation, Drying 
trickling filter 
and secondary 
sedimentation 

3 -- 0.65 2.25 Screening, Digestion, Land 
gr it remov - Elutria- Fill 
al, pr imary tion & Air 
sed imentat ion, Drying 
trickling fil -
ters & secon-
dary sedimen -
tat ion 

2.5 -- 2 . 0 4.0 Grit removal , Scaven-
Screening -

ger 
and primary Service 
settling 

2. 5 -- 2. 0 -- Flow- through None Unknown 

with little 
treatment 

175 -- 48 50 Screening, Thicken - Barging 
Grit Removal , ing and to Sea 
Primary Set- Digestion 
tling, Contact 
Stabilization 
with Step 
Aerat ion . and 
Secondary 
Se ttl ir!g 
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k:HLORINATION N.J. D. H. 
POLLUTION 
ABATEMENT 

Pre- Post ORDERS 

-- Yes None 

Yes Yes None 

-- Yes Issued 
Sept.. 1967 

No No Issued 
Sept .• 1967 

-- Yes None 
From 
May 15 

to 
Sept 15 



LOCATION 

FACILITY 
IDENTIFICATION Municipality 

1. 
Kearny 
Municipal Plant 

3. 

Kearny 
(Hudson 

County) 

Public Service Kearny 
Electric & Gas Co. (Hudson 
Kearny Generating County) 
Station 

4. 
Public Service 
Electric & Gas Co. 
Hudson Generating 
Station 

5. 

Jersey City 
(Hudson 

County) 

Koppers Co., Inc. Kearny 
(Hudson 

County) 

9 . 
Lloyd A. Fry 
Roofing Co. 

Kearny 
(Hudson 

County) 

River or 
Tributary 

Mile 

0.7 

2.4 

3.7 

3.9 

4.7 

TABLE 18 
HACKENSACK RIVER 

EXISTING WATER POLLUTION CONTROL FACILITIES 
PREDOMINANTLY INDUSTRIAL WASTES 

REPORTED FLOWS (MGD) 

OUTFALL Max. Min. 

Hackensack 4. 25 
River 

Hackensack 
River 

Hackensack 
River 

Hackensack 
River 

Hackensack 0.008 
Hiver 

1. 55 

Avg. Plant 
Daily Cap'y 

2.75 

625! 
and 

+ 0. 01-

900~ 
and 
0. 15! 

4 

2. 9 in- 0. 05 
eluding 
Cooling 
Water . 

CHARACTER 
OF WASTE 

Paints, dyes and 
diverse chemicals 
and elements and 

some domestic waste 

625! MGD Cooling 
Water containing 
0. 01 ± MGD acid and 
alkaline waste. 
Thermal Pollution. 

900! MGD Cooling 
water containing 
0. 15 ± MGD acid & 
alkaline wastes from 
ion-exchange pro
cesses 
Thermal Pollution. 

WASTE 
TREATMENT 

Primary Sedimenta
tion, Chlorination. 
sludge digestion & 
lagooning 

pH adjustment, 
chlorination, & 
some settling. 

Aeration, pH adjust
ment, chlorination, 
and some settling. 

Domestic wastes and Gravity type oil 
cooling water, oils, separation 
tar fractionation 
wastes and boiler 
blow off wastes from 
manufacture of coke, 
light oil, gas, tar 
products and 
N aphthalane. 

0. 0025! 0. 0084 Combined Industrial Imhoff tank. 
& Domestic (details 
not availablE'). 
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N. J. D. H. 
POLLUTION 

ABATEMENT 
ORDERS 

Issued 
May 1967 



LOCATION 
River or 

Tributary 
IDENTIFICATION Mttnicipality Mile 

10. 
Haward Corp. North 2.9 

Arlington (5. 9 HR) 
(Bergen 

County) 

14. 
Universal Oil East 2.2 
Products Rutherford (8.6HR) 

(Bergen 
County) 

15. 
Wood-Ridge Wood-Ridge 4.2 
Chemical Corp. (Bergen (8. 6 HR) 

County) 

20. 
Public Service Ridgefield 13.4 
Electric & Gas (Bergen 
Co.- County) 
Bergen Genera-
ting Station 

TABLE 18 <cont•d) 

HACKENSACK RIVER 

EXISTING WATER POLLUTION CONTROL FACILITIES 
PREDOMINANTLY INDUSTRIAL WASTES 

REPORTED F'LOWS (MGD) 

Avg. Plant CHARACTER 

OUTFALL Max. Min. Daily Cap'y OF WASTE 

Ditch to Saw + 0 . 005 Industrial metal - - 0.02-
Mill Creek finishing wastes, 

primarily acidic. 

Domestic plus acid 
Berrys - - 0.3 - & alkaline wastes 
Creek and grease from 

chemical refining 
solvent. pharma-
ceutical & other 
manufacturing 
processes 

- -- - -

Berrys 0.05 - 0.01 - Alkaline, toxic 
Creek to to wastes with high 

0. 1 0.06 solids and some 
mercury and zinc 
content from manu-
facture of organic 
and inorganic 
mercury and boron 
compounds. 

Hackensack - - 600~ - 600 ±' MGD cooling 
River and water containing 

+ 0. 15- 0. 1 to 0. 2 MGD 
acid & alkaline 
wastes from ion -
exchange processes. 
Thermal Pollution. 
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N. J . D. H. 
POLLUTION 

WASTE ABATEMENT 
TREATMENT ORDERS 

Neutralization and 
some settling . 

Screening. Lime 
N eutr aliz at ion. 
Settling and Sludge 
Lagooning. 

Present facilities for 
pressure filtration. 
neutralization. sedi-
mentation &. lagoon 
equalization are not 
in use. 

Sludge hauled to land 
fill. 

pH adjustment. and 
some settling. 
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1. Kearny Municipal Plant 

Hackensack River Mile o. 7 

The Kearny South Side Plant is located at the southerly tip 
of Kearny Point immediately east of Central Avenue and south of the 
tracks of the New Jersey Central Railroad. Drawings furnished by 
the municipality indicate that this plant was designed in 1948, but that 
the Plant was constructed in 1955 for the purpose of treating the wastes 
from approximately 6. 6 square miles of industrially zoned meadowland 
within the Town's corporate limits. The Kearny Point area presently 
served by this plantll has been intensely developed with heavy industries. 
Although this area has no resident population, it has been estimated that 
approximately 60, 000 people are employed by these industries. 

According to municipal officials, the so called "upland" area 
of Kearnyll located astride the ridge which separates the Passaic River 
and the Hackensack River watersheds, has an area of approximately 
2. 25 square miles and houses the Town's resident population, estimated 
at approximately 40, 000 persons. The character of development in this 
area is primarily residential with about 10 to 15 percent commercial 
development., Observation verifies that development of this area ap
proaches saturation. The sewage from this upland area is discharged 
into the Passaic Valley Sewerage Commissioners trunk sewer for 
treatment by that agency .. 

Plant location and the area served have been delineated on 
Exhibit No. 4, Map - Existing Sanitary Sewer Service Areas .. 

The 1969 Kearny municipal budget indicates appropriations 
of $47., 513 for salaries and wages, $20,000 for other expenses in con
nection with the operation and maintenance of the Municipal Treatment 
Plant, and $131, 208 .. 74 for payment for treatment by the Passaic Valley 
Sewerage Commissioners. The revenue necessary to meet these costs 
is obtained from taxes levied on local property and no separate sewer 
charges are imposed., 
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Sewage enters the plant through a 48 inch diameter sewer 
extending northerly to Second Street. Sewers in Hackensack Street 
on the east and Jacobus Avenue on the west feed the Second Street 
branches. The Jacobus Avenue sewer is 18" x 27

11 
and north of Second 

Street it is further fed by east and west branches from Pennsylvania 
Avenue. A pumping station maintained by the municipality pumps the 
discharge from the Monsanto Chemical Company into the westerly 
Pennsylvania Avenue branch., The remainder of the system operates 
by gravity. According to municipal officials, the sewers are gener
ally thirty to forty years old and of the combi~ed type whi?h. ca~ses 
problems of high flows at the plant during periods of precipltat.lon. 
The existence of overflow regulating devices is unknown.. Available 
data does not include precise data on existing sewer sizes or inverts. 
However, the details of the sewer system, to the extent data was 
available., are shown on Appendix D., Existing Sewerage Facilities. 

According to information obtained from the New Jersey 
State Department of Health., the plant design was predicated on an 
average daily flow of 4 mgd and with a peak flow of 8 mgd and it was 
constructed to provide only primary treatment of the wastes. 

The Kearny Plant was designed and constructed primarily 
for the treatment and disposal of industrial wastes. However, some 
of the domestic sewage produced by the non-resident population work
ing in the area is also received at the treatment plant. The industrial 
wastes received at the plant contain paints, dyes, petrochemical wastes 
and other diverse elements. 

A pollution abatement order issued by the New Jersey State 
Department of Health dated May 11, 1967 directed the Town of Kearny 
to upgrade the plant to produce at least 80% BOD removal with . • a 
max1mum BOD of 50 ppm. Subsequently, a report prepared for the 
Town by Edward R. Grieb, Inc., Sanitary Chemists dated June 5 1969 
was ~ubmitted to the State Department of Health in response to the ord:r 
rece~ved. The r~port recommended chemical treatment to produce the 
requ1red results 1n terms of plant effluent. 
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According to State Department of Health records., average 
flows through the plant for April and May., 1969 were 1. 55 mgd mini
mum., 2 .. 75 mgd average and 4., 25 mgd maximum. 

Examination of aerial photographs indicates that the Kearny 
Plant is presently occupying an area of approximately 8 acres. There 
appears to be additional vacant land of undetermined ownership con
tiguous to the plant which., if necessary., could possibly be used for 
plant expansion. 

A schematic flow diagram of the Kearny Plant is shown on 
Exhibit No. 5A. Sewage flow to the plant first passes through a regu
lating chamber which bypasses an undetermined amount of the influ
ent flow directly to an outfall tide gate chamber and thence into the 
Hackensack River. Initial plant design provided for a regulator setting 
in the chamber which would bypass all flow in excess of 4 mgd. 

Although details of the actual treatment afforded at this time 
are not available., the aforementioned 1969 sanitary chemists' report 
indicates that the present treatment consists of sedimentation., chlori
nation and anaerobic sludge digestion. As constructed., however., the 
plant includes structures for comminution, raw sewage lift pumping., 
chemical feed and flash mixing, flocculation., sedimentation, pre
chlorination and post chlorination with chlorine contact tank., sludge 
digestion and sludge drying. Dried sludge is presently disposed of as 
fill in the low areas of the Town, presumably in the Meadowlands. No 
information on the quantities of sludge developed or of chlorine used 
could be obtained. A field inspection of this plant was not conducted. 
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Detailed data on reduction of BOD and suspended solids; 
bacteriological quality of the influent and effluent; and inform~tion on 
special problems encountered in the operation of the pla~t which occur 
due to the presence of combined sewers., with the exception of the afore-
mentioned heavy storm flows was not available. 

The 1969 sanitary chemists' report recommended chemical 
treatment of the wastes by the addition of lime and alum., followed by 
flash mixing., flocculation and sedimentation. Chlorination of the efflu
ent from sedimentation and digestion of sludge removed from the sedi
mentation tanks would be continued. Records indicate that the digest
ers were not functioning at one time in 196 7., but present conditions 
are unknown. The report further indicated that the elimination of 
'slugs' of strong chemical wastes to the plant would have to be accom
plished by Town ordinance in order to achieve and maintain satisfact
ory results from the proposed chemical treatment. Use of the exist
ing physical plant for the chemical treatment was proposed., supple
mented by necessary new or replacement equipment. No recommenda
tions were made for the treatment and disposal of sludge. 

The Kearny Plant was placed in State receivership on May 
15, 1970 as a result of non compliance with a court order obtained on 
July 9., 1969 which called for the elimination of the source of pollution 
to Newark Bay by effecting an upgrading of the plant process. The new 
Court orders have given the State the right to hire outside engineers to 
plan and carry out the necessary improvements under State supervision., 



2. Jersey City Sewerage Authority, West Side Plant 

Hackensack River Mile 1.1 

The Jersey City West Side Plant is located just north of 
Roosevelt Stadium at Droyers Point on the westerly side of N. J. 
Route 440 opposite Carbon Place in Jersey City. This plant is one 
of two existing water pollution control facilities located in Jersey 
City which treat waste water generated from within its corporate 
limits as well as from portions of the municipalities of Union City 
and Bayonne. The location of the plant and its service area are 
shown on Exhibit No. 4, Map - Existing Sanitary Sewer Service Areas. 

The two plants and the interceptor sewers tributary to 
them are operated and maintained by the Jersey City Sewerage 
Authority, a separate and autonomous agency entirely independent 
from the Corporate Civil City. This Authority was established by 
the municipality of Jersey City in 1949, and the water pollution 
control plants and intercepting sewers were placed in service in 
1957. Prior to this construction, raw sewage had been discharged 
from the City's collection system directly into the Hudson and 
Hackensack Rivers. 

The Jersey City East Side Plant serves the easterly 
slope of Jersey City and discharges its effluent into the Hudson River. 

The West Side Plant serves the City's westerly slope, 
the southerly portion of the municipality of Union City and a small 
area containing about 250 homes within the City of Bayonne. Ac
cording to information from municipal officials, approximately 4. 1 
square miles or 38% of the area of Jersey City and 0. 4 square mile 
or 46% of the area of Union City presently contribute sewage to this 
plant. Included in the westerly portion of Jersey City are approxi
mately 1. 1 square miles of presently unsewered meadowlands. It 
was reported by the Public Health Service, U. S. Department of 
Health, Education and Welfare that in 1962 this system served ap
proximately 300, 000 people. According to municipal officials and 
personal observations, the developed portion of the West Side 
service area consists principally of medium and high density resi
dential development, but also contains a significant amount of com
mercia! and industrial development. The preponderance of Jersey 
City's heavy industry is located in the area served by the Authority's 
East Side Plant. 
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Authority officials report that at the present time, 
Jersey City is actively engaged in a large scale urban renewal pro
gram and that this redevelopment activity is causing population 
shifts within the City. Demolition projects are causing a loss of 
operating revenue since billing to individual sewer users within the 
limits of Jersey City is predicated on the amount of water consumed. 
The Authority also bills the City of Bayonne on the basis of metered 
water consumption by individual consumers located in the contrib
uting area. Service is rendered to Union City on the basis of a 
negotiated, fixed annual charge. The Authority also derives some 
revenue from treatment of waste trucked to the West Side Plant by 
an industry located in Boonton, N. J. 

The individual collection systems tributary to the West 
Side Plant are owned and maintained by the respective municipal
ities. With the possible exception of the small portion of Bayonne 
served, the collection systems are fifty or more years old and 
almost entirely of the combined type. The old combined sewers in 
Jersey City present many problems, among them being surcharging 
during periods of even moderate rainfall, with attendant surface 
ponding and backwash in many low lying areas. 

The sanitary wastes and storm water run - off from these 
combined sewers on the City's westerly slope is intercepted by the 
Jersey City Sewerage Authority West Side Interceptor Sewer and 
conducted to the plant. The southerly portion of this interceptor is 
a 48 inch diameter pipe which originates south of the Penn -Central 
Railroad tracks and runs northerly via N. J. Route 440 to the plant. 
The northerly portion of the interceptor originates at the North 
Bergen Township line as a 48 inch diameter pipe. It runs south 
along Tonnelle and Carroll Avenues to a crossing of the Erie and 
Lackawanna Railroad as a 54 inch pipe, changes direction several 
times in the vicinity of the Pulaski Skyway where it becomes 72 
inches in diameter, continuing southerly along U. S. Route 1 and 
N. J. Route 440 to the treatment plant. The interceptor enters the 
plant as an 84 inch diameter sewer pipe. The entire sewerage 
system, which includes both collecting and intercepting facilities, 
if of the gravity type. 

Drawings obtained from the Authority indicate the loca
tions of thirteen overflow regulators along the line of the West Side 
Interceptor Sewer. To prevent hydraulic overloading of the plant 
during periods of precipitation these regulators were constructed 



West Side Plant operating records indicate that the in
fluent sewage had an average value of 153 ppm of suspended solids 
during the period 1967, 1968 and 1969 and an average value of 183 
ppm for the period from 1960 through 1966. Likewise, for the same 
periods, BOD values were 261 ppm and 241 ppm respectively. 

The West Side Plant occupies about 10.5 acres of an 
irregularly shaped 18 acre site owned by the Sewerage Authority 
between N. J. Route 440 and the Hackensack River. The Mayo
Lynch report indicates that consideration has been given to stacking 
of proposed new plant units on top of existing units because of a lack 
of suitable space for the proposed new facilities. 

Exhibit No. 5B is a schematic flow diagram of the West 
Side Plant. As indicated on the diagram, sewage enters the plant 
through the 48 inch and 84 inch West Side interceptor sewers, then 
passes through mechanically cleaned bar screens for removal of 
large debris. After screening, sewage passes through grit collec
tors and comminutors into a wet well, from which it is pumped to 
the primary sedimentation tanks. The comminution equipment con
sists of three Chicago Pump "Barminutors" installed in the outlet 
ends of the three grit collection chambers. Raw sewage pumping 
capacity, with the largest pump considered to be out of service, is 
provided by three pumps with a total capacity of 90 mgd. 

Sewage then passes through primary settling tanks, 
chlorine contact tanks and is discharged into the Hackensack River 
through a 54 inch diameter outfall sewer. There are apparently no 
plant by-pass structures. However, the high peak storm flows have 
reportedly caused flooding and flow-through of the plant with atten
dant complete disruption of treatment processes. 

There are five sedimentation tanks, each providing a 
surface area of approximately 10, 000 square feet. Past records of 
plant operation indicate that usually only two of the tanks have been 
in service at one time. The chlorine contact tanks are reported to 
provide approximately 20 minutes of detention time at the plant 
design flow of 36 mgd. The 54 inch outfall sewer extends approxi
mately 100 feet into the Hackensack River from the pierhead line, 
and from this point reduces in successive steps over an additional 
140 feet to a 30 inch diameter at the open end of the sewer. A total 
of 64 outlets, 6 inches in diameter, spaced along the last 140 feet o f 
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to overflow when the flow in the interceptor sewer exceeds 160%_ of 
average flow. Thus raw sewage, albeit diluted to some extent, lS 

discharged directly into the receiving waters between Secaucus Road 
{into Penhorn Creek) on the north and Mina Drive (into Newark Bay) 
on the south. In addition, several other outfalls, presumably storm 
sewers, have reportedly shown evidence of discharging grease, oil 
and dye. The interceptor sewers which are pertin~nt to th~ ~eport 
are shown, to the extent was available, on Append1x D, Ex1shng 
Sewerage Facilities. 

The West Side Treatment Plant was designed for a 36 
mgd capacity, but provides only primary treatment of wastes. 

Inadequacy of the original grit removal and sludge 
handling facilities, as well as other difficulties, were encountered 
as early as 1961, according to the consulting engineers to the 
Authority. Efforts were subsequently made toward the solution of 
these problems. Nevertheless, in April 1967, the New Jersey State 
Department of Health issued an administrative pollution abatement 
order which required the Authority to improve the plant to accom
plish a minimum 80o/o reduction of BOD and to provide effective 
post-chlorination. Subsequently Mayo-Lynch Associates, consulting 
engineers to the Authority, prepared a report entitled "Proposed 
Additional Water Pollution Control Facilities", which the Authority 
submitted to the State Department of Health. The post-chlorination 
facilities required by the Department of Health were installed in 
1968, replacing the plant's original facilities. 

New Jersey State Department of Health records state 
that the average daily flow to the plant for 1967 and 1968 was 16 mgd 
and that peak storm flows as high as 75 mgd have reached the plant. 
This high value of peak flow can be attributed to the combined sewer 
collection system and probably occurred during a combined storm 
and high tide. 

The wastes received at the West Side Plant have been 
characterized as predominantly domestic in nature, the heavier 
industrial contributions being treated at the East Side Plant. How
ever, Sewerage Authority officials report that a blue dye received 
at the West Side Plant from a nearby industry has been a recurring 
problem over a considerable period of years. It was reported that 
construction of pre -treatment facilities at the industrial source of 
the dye was begun in 1969. 



J.IACkENSACk 

.... ,..., 
RIVER 

r -- -
I 
I 
I 

54" 
~OUTFAL£ SEWER 

I 
I 
J 

<4 

-PRIMARY 

~ 

SEDIMENTATION 

-TANI<.5 

.. 
• ' 
~J.ILORINE CONTACT TANI<S 

~1 «tl 
:!{ 

~I t 
~' 

t 
~ 

~ 

~ 0 
PUMP5 

0 

VA Cl/l/M FlLTERS 

0 
0 
0 
0 

5Ll/OGE CAkE CONVEYOR 

BURIAL~~ / 

'y/ 

-

~ 

GRIT 

-

..._I 
~I 
'-61 

L 

CHAMBERS 

---
PLANT CAPACITY -.16 MGO 

18 

/ 
/ 

~ 

/ 
/ 

/ 
\ 
\ 

co\ 
~\ 
~\ 
ti tt\ 
~\ 

\ 
\ 

MECH'LY 
CLEANED 

BAR 
5CREEN5 

EXHIBIT NO. 58 

48. a. 84. 
~-!r.51D~ 

INTERCEPTORS 

STATE OF NEW JERSEY 

HACKENSACK MEADOWLANDS 
DEVELOPMENT COMMISSION 

FEASIBILITY REPORT-WATER POLLUTION CONTROL SYSTEMS 

SCHEMATIC FLOW DIAGRAM 
JERSEY CITY SEWERAGE AUTHORITY 

WEST SIDE PLANT 
JANUARY 1970 

JOHN J . KASSNER a co., INC. 
Conaulting Engineera 



pipe, project upward from the top of the pipe through the river 
bottom, providing dispersal of the effluent discharge. 

Sludge from the West Side primary sedimentation tanks 
and primary raw sludge pumped across town from the East Side 
Plant is collected in two sludge concentration tanks, where concen
tration takes place over a two day period to a 6% to 9% solids 
condition. The concentration tanks are 45 feet in diameter and 35 
feet de,ep. In 1967, the Sewerage Authority's consulting engineers 
reported that approximately 480, 000 gallons of sludge per day were 
being received from the East Side Plant and approximately 290, 000 
gallons of sludge per day were produced at the West Side Plant. 
Sludge is then pumped from the thickeners to the four vacuum filters 
and approximately 700, 000 gallons per day of supernatant are 
returned to the primary settling tanks. Following vacuum filtration, 
employing sludge conditioning by addition of polymer~ sludge cake 
is transported by conveyor belt to the municipal incinerator. Inc in
eration capacity is 6, 150 pounds per hour of dry solids with moisture 
content of not less than 30%. The unit is also capable of burning 
ground screenings and grit, although at present only the screenings 
are incinerated while the grit removed from the sewage is disposed 
of by on-site burial. 

Chlorination facilities consist of two gas chlorinators 
with a zero to 8, 000 lb. per day capacity each and two evaporators 
of like .capacity which are automatically paced by plant flow and 
chlorine residual. No information regarding the operation of the new 
post-chlorination equipment installed in 1968 was available. 

The original plant was modified by the addition of grit 
removal and comminution facilities. Use of the sludge digesters 
constructed with the original 1957 plant was discontinued about 1962 
or prior thereto, for reasons which cannot be ascertained from the 
information available. A 1962 report by the Sewerage Authority's 
Consulting Engineers recommended the construction of incineration 
facilities for sludge disposal. These facilities were eventually 
placed in service in 1967 and in the interim period before the new 
incineration facilities began operation, raw vacuum filtered sludge 
was stored on -site. 

From the standpoint of effectiveness of treatment af
forded by the plant., operating records furnished by the Sewerage 
Authority for 1967 and 1968 indicate that an average 18-1/2% removal 
of suspended solids and an average 12-1/2% BOD removal were 
achieved during this period. This data and a review of prior years' 
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operating data indicate that the plant does not produce results which 
should be obtained from a properly functioning primary plant.. De
termination of the cause of the present poor results of plant operation, 
whether due to inadequate design or operation, or other causes., is 
beyond the scope of this Report., 

A number of specific problems, however~ are already 
a matter of record. The previously mentioned recurring dye com
ponent of the influent wastes is a definite color pollutant of the 
Hackensack River. A high grease and oil content of the East Side 
Plant sludge which is pumped to the West Side Plant for treatment 
is reported to create problems in sludge handling and disposal 
facilities. In addition., the rate of sludge production at the East 
Side Plant has at times exceeded the available capacity for trans
mission of the sludge to the West Side Plant, with the result that 
accumulation of sludge has been a problem at the East Side Plant. 
The report submitted to the State Department of Health in response 
to the pollution abatement order stated that sludge concentration, 
dewatering and incineration facilities must be provided at the East 
Side Plant to overcome this problem.. It also reported that the re
circulation of 700,000 gallons per day of sludge thickener super
natant into the primary settling tanks of the West Side Plant created 
shock loadings on the treatment process of that plant., 

The report outlined required alterations and additions 
to the existing West Side Plant in order to upgrade it to a high-rate 
trickling filter plant capable of attaining a BOD reduction of 85 to 
90%. The basic steps in the altered treatment process as proposed 
would consist of aeration., primary clarification., biological treat
ment in trickling filters., secondary clarification and chlorination. 
Under this proposed secondary treatment plant scheme, the existing 
primary sedimentation tanks would be converted to secondary 
clarifiers and new primary clarifiers would be constructed on top 
of the present primary sedimentation tanks., Six 150 foot diameter 
high-rate trickling filters would be constructed on the site of the 
existing four sludge digesters which would be removed for the new 
construction., The present system in which East Side Plant sludge 
is being pumped to the West Side Plant for treatment and disposal 
would be discarded and provision would be made to concentrate., 
dewater and incinerate sludge at the East Side Plant. The proposed 
alterations consist only of upgrading the process., and the hydraulic 
capacity of the plant would be retained at its present value of 36 
mgd. The status of the implementation of the proposed secondary 
treatment facilities at the West Side Treatment Plant is not known 
at this time. 



3. Public Service Electric and Gas Company, 
Kearny Generating Station, Kearny 

Hackensack River Mile 2. 4 

The Kearny Generating Station is located in the South 
Kearny meadowlands, occupying a site on the west shore of the 
Hackensack River south of Pennsylvania Avenue, north of 3rd Street 
and east of a line approximately 650 feet west of, and parallel to, 
Centra l Avenue. In their 1966 preliminary report, the Public Health 
Service of the Department of Health, Education and Welfare stated 
that this facility had a rated capacity of 625, 000 kilowatts. 

The records of the New Jersey State Department of Health 
indicate that the waste water treatment consists of approximately the 
same process as will be subsequently described in more detail for the 
Public Service Electric and Gas Company, Hudson Generating Station 
in Jersey C ity. The Kearny Plant employs water pollution controls 
to the extent of pH adjustment and some incidental settling in a waste 
water bas in as basic treatment processes. There is, however, no 
indicati on that aeration for mixing purposes is employed as it is at 
the Hudson Station. Chlorination facilities were added to the Kearny 
Station facilities in 1968 or 1969 at the same time as at the Hudson 
Station. 

It also appears that the same basic types of wastes are 
produced at the Kearny Station as at the Hudson Station, these being 
acid and alkaline in nature. The greater portion of the flow from the 
Kearny Station is cooling water waste which constitutes a potential 
source of thermal pollution of the river. The quantity of cooling 
water flow has . been estimated to be 625 mgd including approximately 
0. 01 mgd of acid and alkaline wastes. With reference to the effect 
on the Hackensack River of the discharge of cooling water from this 
generating station, the aforementioned Public Health Service Report 
indicated that no signif icant temperature rise in the river had been 
noted. 

Surveillance records of the New Jersey State Department 
of Hea lth indica te generally satisfactory maintenance at this plant. 
No formal pollution abatement or ders have been issued against this 
facility by the Department. 
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4. Public Service Electric and Gas Company, 
Hudson Generating Station, Jersey City 

Hackensack River Mile 3. 7 

The Hudson Generating Station, sometimes referred to as 
the Marion Power Plant, is located in the Jersey City meadowlands 
on the east shore of the Hackensack River, north of Van Keuren Ave
nue, and generally west and south of the tracks of the Erie-Lackawanna 
Railroad. In their 1966 preliminary report, the Public Health Serv
ice of the Department of Health, Education and Welfare stated that 
this facility had a rated capacity of 125, 000 kilowatts. It is probable 
that this indicated capacity has been increased by subsequent addi
tions. 

The wastewater treatment plant at this generating station 
was constructed and placed in operation under a permit dated 
February 20, 1964, issued by the New Jersey State Department of 
Health. Initially the wastewater plant was placed in service to treat 
the wastes resulting from the operation of the power plant's one tur
bine-generator unit. In 1967, Public Service Electric and Gas 
Company began construction for the addition of a second turbine
generator unit. At that time, the Company submitted a report en
titled "Proposed Method of Chemical Waste Disposal, Nos. 1 and 2 
Units, Hudson Generating Station", dated Revised April26, 1967, to 
the New Jersey State Department of Health indicating that enlarge
ment of the existing wastewater treatment facilities was not required 
to accommodate the anticipated additional wastes. No pollution 
abatement orders have been issued by the Department of Health and 
their records indicate that the waste treatment is satisfactory. 

In the course of normal operation, a maximum of 900 mgd 
of river water is diverted from the Hackensack River and is pumped 
through the plant condenser for cooling water. Data collected to 
date has not yielded any information on minimum flows. This cool
ing water is returned to the river by way of a discharge canal. Ac
cording to the Public Health Service Report, no noticeable tempera
ture effects on the Hackensack River have been found due to this dis
charge. 

According to the Public Service Electric and Gas Company 
Report, a number of waste products generated by various operations 
within the power plant are added to the discharge canal which carries 
the condenser cooling waters back to the river. The major waste 



from these operations is an acid waste produced by the use of dilute 
sulphuric acid and caustic soda solutions for regeneration of ion ex
change resins. In addition, the Company has indicated to the Depart
ment of Health in the aforementioned report that approximately 
11, 000 gallons of spent hydrochloric acid solution used for boiler 
cleaning may require treatment and disposal on an infrequent basis 
of not more than once every one or two years. It was also antici
pated that the ion exchange resins may occasionally require special 
chemical cleaning which would result in additional quantities of sodium 
chloride, caustic soda and hydrochloric acid to be treated and dis
charged. The report further stated that a total of 2, 440 pounds of 
net excess acid would be produced from the regeneration of the ion 
exchange resins and that this amount of net excess acid would be con
tained in a solution of 150, 000 gallons per day of dilution water. The 
150, 000 gallons per day constitutes the main flow through the waste
water treatment plant and the discharge canal to the Hackensack 
River. It was anticipated by the Company that the quantities of flow 
of the other two wastes mentioned may be handled with proper neu
tralization by the addition of required chemicals in the existing waste
water plant, along with the normal daily discharge of the major waste. 

The acid and caustic wastes produced separately from dif
ferent portions of the resin regeneration process are placed together 
in a chemical waste tank from which they are pumped into the waste 
disposal basin. A partial neutralization normally takes place within 
the chemical waste tank which results in the production of net excess 
acid in the amount previously mentioned. 

The waste disposal basin has a structural concrete lining 
with an inner liming of caustic and acid proof brick, and provides a 
capacity of 75, 000 gallons. The wastes are mixed in the basin and 
discharged from the basin into the discharge canal at a maximum 
rate of 100 gpm through a flow control valve at the outlet of the basin. 
A diffuser is provided at the point of discharge into the discharge 
canal to provide dispersal of the wastes in the canal. The net result, 
as indicated in the Public Service Electric and Gas Company Report, 
of adding the dilute regeneration acid wastes to the discharge canal 
for further dilution, is approximately 0. 3 ppm of acid in the canal 
waters. Sludge removed from the waste disposal basin is disposed 
of by land fill. A pH indicator-recorder is provided for monitoring 
the discharge of canal effluent to the river. 

New Jersey State Department of Health records indicate 
that chlorination of the cooling water was begun in early 1969, 
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apparently because of high coliform test results. Chlorination, in 
one instance, has been reported to be at the rate of 3. 6 ppm. 

New Jersey State Department of Health survei llance 
records indicate that the wastewater plant maintenance is generally 
good. 

5. Koppers Company, Incorporated, Kearny 

Hackensack River Mile 3. 9 

Koppers Company, Incorporated operates an industrial 
complex in the Kearny meadowlands located north of the Jersey C ity 
and Newark Turnpike at Fish House Road in Kearny. 

The Koppers Company reportedly operates bot h a coke and 
a tar plant at this location which occupy approximately 100 acres a nd 
employ approximately 300 people. The plants operate 24 hours per 
day every day of the year. According to a preliminary r eport dated 
January 1966, prepared by the Public Health Service of the Depart
ment of Health, Education and Welfare , this industrial complex also 
contains a light oil manufacturing plant occupying an additional 79 
acres and employing approximately 300 persons. The report states 
that the domestic and industrial wastes from all three plants are 
channeled into a common collection system. 

Koppers Company presently provides gravity oil separa
tion of its wastes at certain points in the manufacturing processes. 
The gravity oil separator reportedly has a design capacity of 0. 05 
mgd. The New Jersey State Department of Health has notified the 
Company on a number of occasions in recent years of certain defi
ciencies in the effluent which it discharges into the Hackensack 
River. The Company has responded with plans for improvement of 
its waste treatment procedures to reduce the volume and improve 
the quality of its discharge into the river. 

The present estimated volume of flow being discharged 
into the River by the Company is approximately 2. 9 mgd. The 
wastes include water condensate containing ammonia liquor from a 
volatile gas cooling operation; cooling waters initially taken from the 



River for indirect cooling of volatile gases, and for a direct contact 
final cooling operation for the volatile gases; water discharge from 
a light oil decanting system; wastes from steam jet ejectors used 
with tar fractionating columns; and boiler blow-off waters. Analysis 
of a sample of the combined discharges from the primary and final 
volatile gas cooling systems by the New Jersey State Department of 
Health in 1969 yielded a BOD of 271 ppm, COD of 1, 070 ppm, sus
pended solids of 94 ppm, 54 ppm of phenols, 300 ppm of ammonia, 
0. 01 ppm of cyanide, total solids of 15, 410 ppm and a pH of 9. 2. 
Possible thermal pollution also exists in the return of the various 
cooling waters to the river. 

Present waste treatment consists of one gravity oil sepa
ration system for water discharged from the decanter and from an 
indirect cooling water system within the wash oil scrubbing system, 
and a second gravity oil separation system for the effluent from the 
steam jets of the tar fractionating columns. 

Plans prepared by the Engineering and Construction Divi
sion of the Company for their coke plant have been described as in
cluding a system for the recovery and disposal of ammonia from the 
plant effluents, conversion of the present direct cooling system of 
the final cooling phase of the coke processing to an indirect cooling 
system for the purpose of reducing the volume of effluent discharged, 
and the installation of a one million gallon capacity holding tank for 
subsequent disposal by barging to sea. Revisions to be made in the 
tar plant would consist of the installation of a vacuum pump system 
replacing the present use of steam jets which is intended to reduce 
the effluent volume, and also the installation of an inert gas genera
tor for cleansing of pipe lines in place of the presently used live 
steam cleansing system, thereby further reducing the volume of ef
fluent discharges. These proposed revisions in the plant operations 
and waste treatment processes were submitted to the State Depart
ment of Health in November of 1968 as a five year improvement 
program. The Health Department has approved this proposal and 
the schedule submitted for its implementation. 
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6. State of New Jersey, Division of Motor Vehicles, Secaucus 

Penhorn Creek -Tributary Mile 2. 3 

The New Jersey Division of Motor Vehicles operates a 
motor vehicle inspection station located at the northeasterly corner 
of County Avenue and Secaucus Road in Secaucus. 

Treatment for the domestic wastes produced by this facility 
is by means of an "Amcodyne Treatment System" plant located on the 
site. According to New Jersey State Department of Health records, 
this package plant has a design capacity of 0. 0025 mgd. with an aver
age daily flow of approximately 300 to 2, 000 gallons per day. In 
their surveillance reports, the State Department of Health has evalu
ated plant maintenance as being marginal. 

The treatment system consists of a bar screen, extended 
aeration tank, sedimentation tank, hypochlorination, chlorine con
tact tank and sludge holding tank. Sludge disposal is reportedly by 
scavenger service. Plant effluent is discharged into an unnamed 
ditch which is tributary to Penhorn Creek. 

The Division of Motor Vehicles has been notified by the 
New Jersey State Department of Health on a number of occasions in 
recent years to correct deficiencies in its plant effluent. The defi
ciencies cited were BOD, suspended solids, color, odor and coliform 
density, inadequate chlorination and low pH. At this time, it is not 
known what remedial actions have been taken. 



7. New Jersey Motor Lodge, Inc. (Howard Johnson), Secaucus 

Penhorn Creek - Tributary Mile 3. 1 

The New Jersey Motor Lodge, Inc. operates a Howard 
Johnson Motel and restaurant located immediately south of the east
bound lane of N.J. Route 3 in Secaucus, just west of the North Bergen 
Township Line. 

The New Jersey Motor Lodge, Inc. produces domestic 
waste which is treated in a package type, extended aeration plant 
situated on the premises. According to information obtained from 
records of the New Jersey State Department of Health, the plant con
sists of a bar screen, comminutor, aeration tank, sedimentation 
tank, hypochlorination, chlorine contact tank and aerated sludge 
holding tank. Sludge disposal is reportedly by scavenger service. 

In their 1966 preliminary report, the Public Health Service 
of the Department of Health, Education and Welfare stated that the 
nominal size of this facility is 0. 02 mgd and the average flow in 1962 
was reported as being 0. 008 mgd. The surveillance reports of the 
New Jersey State Department of Health indicate present average 
daily flow to be approximately 0. 015 mgd with peak flows of approxi
mately 0. 02 mgd. The surveillance reports submitted since October 
1966 have evaluated the condition of plant maintenance as marginal. 
Prior to that time, plant maintenance had been rated as good. 

The Motor Lodge has been notified on one occasion, 
February 19, 1969, of deficiencies in the plant effluent consisting 
of excessive suspended solids in the amount of 86 ppm and excessive 
odor. 
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8. Sears Roebuck and Company - North Bergen 

Penhorn Creek -Tributary Mile 3. 2 

The Sears Roebuck Fashion Distribution Center is located 
at No. 2701 N.J. Route 3, just south of the eastbound lane and east 
of the Secaucus Town Line, adjacent to the property occupied by the 
New Jersey Motor Lodge. Inc. 

Sears Roebuck and Company treats the domestic sewage 
produced by its facility in a Chicago Pump Company Extended Aera
tion Treatment system plant located on the premises. According to 
information obtained from the files of the New Jersey State Depart
ment of Health, the plant has a capacity of 0. 01 mgd. Departmental 
surveillance reports indicate average daily flows of 0. 01 mgd. 

The plant owners have been notified by the State Depart
ment of Health on a number of occasions in recent years of defi
ciencies in the plant effluent. Departmental surveillance reports 
evaluate plant maintenance as good to marginal. 

The plant equipment includes a bar screen. comminutor. 
extended aeration tank. hypochlorination, chlorine contact tank and 
sludge holding tank. Sludge disposal is reportedly by scavenger 
service. 

Deficiencies . cited by the State Department of Health in the 
notices sent to the Company include 350 ppm BOD, 1, 892 ppm sus
pended solids, insufficient post chlorination (0. 0), malfunctioning 
treatment units. excessive coliform density of 2, 400 MPN/ 100 ml. 
excessive turbidity and color, and insufficient dissolved oxygen. 



9. Lloyd A. Fry Roofing Company,, Kearny 

Hackensack River Mile 4. 7 

The Lloyd A. Fry Roofing Company is located in the 
South Kearny Meadowlands abutting the westerly line of the Koppers 
Company Plant and is situated on the north side of the Jersey City 
and Newark Turnpike. 

New Jersey State Department of Health records state 
that the industrial and domestic wastes produced by this industry are 
treated in an Imhoff tank having a design capacity of 0. 0084 mgd after 
pre-chlorination at a rate of 3 to 4 pounds of chlorine per day. Sludge 
is removed one to two times a year by scavenger service. 

According to State Department of Health surveillance 
reports. average daily flows over a two year period have ranged 
from 0. 0002 mgd to 0. 008 mgd. Most of the reported flows were in 
the magnitude of 0. 0025 mgd. Various evaluations of plant mainte
nance made in these report~ have ranged from good to marginal to 
unsatisfactory. 

The Company has been notified by the New Jersey State 
Department of Health on a number of occasions in recent years of de
ficiencies in the effluent produced by its waste water treatment. The 
deficiencies noted were excessive color and odor in the final effluent. 
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10. Haward Corporation. North Arlington 

Saw Mill Creek- Tributary Mile 2. 9 

Haward Corporation is located at No. 29 Porete Avenue 
in the Borough of North Arlington. 

According to information obtained from the files of the 
Hudson-Delaware Basins Office of the Federal Water Pollution Con
trol Administration. this firm occupies a plant area of approximate
ly 15. 000 square feet. employs approximately 30 employees and con
duct~ various industrial metal finishing operations during a normal 
8 hour. 5 day week throughout the year. These operations produce 
wastes which are principally acidic in nature. 

According to surveillance reports of the New Jersey 
State Department of Health. average daily flows have been estimated 
to be 0. 02 mgd. In these reports. the State Department of Health has 
evaluated treatment facility maintenance to be generally marginal. 

The treatment of the wastes by the Company consists of 
screening and the addition of caustic in the first of three tanks for pH 
adjustment. A pH meter is maintained in the third tank for monitor
ing the effluent flow. According to State Department of Health records. 
these facilities have a design capacity of 0. 005 mgd. The plant out
fall consists of a storm drain which flows to an unnamed ditch tribu
tary to Saw Mill Creek. 

Heavy solids have been noted in the plant effluent during 
State .Department of Health inspections. IJaward Corporation has been 
notified by the State Department of Health of deficiencies in the plant 
effluent. One such notice indicated a pH of 3. 3. COD of 151 ppm and 
excessive ether soluble matter in the ~ount of 166 ppm. 



11. North Arlington- Lyndhurst Joint Meeting Plant .. 
North Arlington 

Kingsland Creek - Tributary Mile 2. 2 

The North Arlington-Lyndhurst Joint Meeting Plant is 
located east of the right-of-way of the Erie-Lackawanna Railroad 
Kingsland Line., south of Canterbury Avenue and east of Schuyler 
Avenue in the Borough of North Arlington. This facility is owned 
and operated by the North Arlington-Lyndhurst Joint Meeting .. an 
independent agency established by the two municipalities in 1954 for 
the purpose of treating the sewage generated by the eastern portions 
of both municipalities. The sewage from the portion of each munici
pality which lies generally to the west of Ridge Road is independently 
collected by each respective municipality and is discharged into the 
facilities of the Passaic Valley Sewerage Commissioners for treat
ment and disposal by that agency. The sew age emanating from the 
areas of each municipality lying generally to the east of Ridge Road 
is also independently collected by each municipality and is indepen
dently conducted to the Joint Meeting Plant for treatment. 

According to the 1960 census., the population of North 
Arlington was 17., 477 and the population of Lyndhurst was 21.867. 
The Division of Economic Development of the New Jersey Department 
of Conservation and Economic Development has estimated the com
bined population of these two municipalities to be 43., 490 persons as 
of July 1 .. 1969. In their January 1968 Engineering Report on water 
pollution control facilities prepared for the North Arlington- Lynd
hurst Joint Meeting .. Elam and Popoff Engineering Associates., con
sulting engineers to the Joint Meeting .. estimated that approximately 
34 percent of the total population.. or 14., 300 persons.. were presently 
sewered to the facilities of the Joint Meeting. Plant location and 
area served have been delineated on Exhibit No. 4., Existing Sanitary 
Sewer Service Areas. 

Observation indicates that the more elevated portions of 
these communities within the Joint Meeting service area appear to 
have been developed to near saturation with mixed residential and 
commercial development. Although a considerable amount of mixed 
industrial development is located astride Schuyler Avenue., the over
all character of development in the service area can be described as 
being essentially low to medium density residential. Included in the 
Joint Meeting service area are approximately 1., 800 acres of meadow-
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lands. These meadowlands are for the most part vacant .. although 
the area in the vicinity of Polito Avenue in the Town of Lyndhurst is 
presently being developed for industrial and commercial uses. 

Expenses incurred by the Joint Meeting are shared on 
an equal basis by the two participating municipalities. The 1969 
North Arlington municipal budget indicates appropriations of $20., 000 
to support the Joint Meeting expenditures. This budget further indi
cates an appropriation of $18, 000 to pay for that municipality's share 
of expenses incurred by the Passaic Valley Sewerage Commissioners. 
The budget gave no information concerning appropriations for the op
eration and maintenance of the municipal collection system. Neither 
the Joint Meeting nor the individual municipalities impose special 
charges or fees for the use of their sewers .. the revenue to pay for 
the cost of operation and maintenance being obtained from municipal 
property taxes. 

Neither the Joint Meeting nor the municipalities have 
ordinances or formal regulations to control the character and strength 
of sewage discharged to their systems. In the case of the Joint Meet
ing and the Borough of North Arlington.. officials indicated success in 
handling these matters informally. Lyndhurst Town officials indicat
ed that :they were actively working on a draft of an ordinance which 
would regulate the discharge of waste into their sewage collection 
system and that introduction of this legislation was imminent. The 
preparation of this ordinance was precipitated because of the occur
rence of severe corrosion in the newly installed pumping station serv
ing the Polito Avenue development. Officials believe this problem 
was caused by the discharge of corrosive waste by two chemical man
ufacturing plants located in this area. 

The sewers in each municipality's system are of vary
ing age .. the oldest portions of which were installed about 1917. Each 
municipality maintains a collection system of separate sanit~y sewers 
in which infiltration is reported to be excessive.. the probable cause 
being that older sewers have developed open joints .. and the presence 
of a fluctuating and sometimes extremely high water table. The ex
istence of many suspected illegal roof drain connections and the ad
mitted general inadequacy of the local storm drains also probably in
tensifies peak flows. 

North Arlington's sewage is conducted to the plant through 
an 18 inch diameter sewer which crosses the Erie-Lackawanna Rail-
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road near Cary Avenue. This sewer runs to Schuyler Avenue via 
Verhoff Place and Canterbury Avenue where it branches into two 18 
inch sewers, one entering from the Borough line to the north and one 
entering from a point just south of Noel Drive to the south. South of 
this point, the sewer continues as a 15 inch diameter pipe through a 
cemetery, along a line approximately 600 to 900 feet west of and 
roughly parallel to the line of Schuyler Avenue, to the intersection 
of Park Avenue and Devon Street. South of this point, the sewer ex
tends as a 12 inch diameter pipe in Devon Street to the Borough line 
at the Belleville Turnpike. 

Lyndhurst's sewage is conducted to the· Joint Meeting 
Plant through a 16 inch diameter cast iron sewer installed at the 
time that the Plant was constructed. It intercepts the flow from a 
16 inch diameter sewer at Swane Avenue just north of the Erie
Lackawanna Railroad. This flow previously had been conducted to 
the former Lyndhurst Municipal Plant which was abandoned at the 
time the Joint Meeting Plant became operational. 

The sewerage systems tributary to the Joint Meeting 
Plant operate by gravity with the exception of the previously mention
ed newly developed meadowland area in the Town of Lyndhurst near 
Polito Avenue. The sewage emanating from this area is pumped by . 
a station located near the intersection of Polito Avenue and Valley 
Brook Avenue across the Erie-Lackawanna Railroad to a gravity sew
er in Orient Way. The sewers which are pertinent to the Report are 
shown to the extent data was available, on Appendix D. Existing Sew
erage Facilities. 

Following the formation of the North Arlington-Lynd
hurst Joint meeting, the North Arlington Municipal Plant was altered 
for use as a primary treatment facility. Construction of the Joint 
Meeting Plant was begun in 1955 and the Plant was placed in service 
in August 1957. The original plant had been constructed by the Bor
ough of North Arlington in 1922. and the Joint Meeting incorporated 
several of the original structures in the 1955 plant. 

A pollution abatement order was issued to the Joint Meet
ing by the New Jersey State Department of Health in May 1967, requir
ing a minimum reduction of BOD of 80% and an effluent concentration 
of BOD not to exceed 50 ppm, thus necessitating the upgrading of the 
present primary treatment system. Subsequent to the receipt of the 
order, an Engineering Report dated 1968 was submitted to the State 
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Department of Health. It contained the recommendation that the pres
ent Joint Meeting Plant be expanded to a capacity of 2. 5 mgd and up
graded to provide secondary treatment. 

According to the report, present population served by 
the Joint Meeting Plant is approximately 14, 300 persons and it pro
jects a 1985 population of approximately 16. 000 persons which would 
produce a flow of 2. 5 mgd and include development of approximately 
400 acres of presently vacant. industrially zoned meadowland. Pres
ent average daily flow is presented as being approximately 1. 5 mgd, 
with peak dry weather flows of approximately 2. 0 mgd. Peak storm 
flows of 8 mgd which are indicative of excessive infiltration have been 
reported, during which time excess flows were bypassed around the 
plant. 

Although composition of the wastes is primarily domes
tic at this time. industrially zoned meadowlands area lying within the 
two municipalities of the Joint Meeting has been estimated to be ap
proximately 1, 300 acres presenting a potential for significant addi
tional industrial waste contribution to the system. Ultimate flow 
from the two municipalities has been estimated at 4. 3 mgd in the 
1968 Report. 

The 1968 Engineering Report indicates that land avail
able for expansion of the present treatment facilities to the ultimate 
capacity is limited to that required for the plant alone. It was there
fore recommended that the Joint Meeting acquire additional adjacent 
property to serve as a buffer zone around the expanded plant. 

A schematic flow diagram of the present facilities is 
shown on Exhibit No. 5C. The sewage flow, which is carried to the 
plant by a separate interceptor serving each community. passes suc
cessively through a comminutor, a grit chamber, a grease removal 
chamber. two primary settling tanks and a chlorine contact tank. 
and is then discharged into an open ditch which flows to Kingsland 
Creek and thence to the Hackensack River. Primary sludge removed 
from the settling tanks is digested and dried on open beds prior to 
final disposal as land fill in the Meadowlands. A plant by-pass is 
provided at the effluent end of the grit chamber which permits dis
charge directly into the ditch which normally receives the treated 
plant effluent. 

There is one comminutor.. which is the type with sub
merged, revolving drum and special U-shaped outfall channel. The 



grit removal facilities include two channels, one of which contains 
mechanical grit removal equipment. Grease removal prior to the 
primary settling tanks is presently a manual operation. Two primary 
settling tanks with mechanical sludge and scum collection equipment 
provide approximately 4, 000 square feet of surface area. Scum and 
sludge are pumped to the primary digester from the primary settling 
tanks. One chlorine contact tank provides a total contact volume of 
approximately 5, 500 cubic feet. Chlorination equipment consists of 
one vacuum-type, gas chlorinator with a capacity of 50 to 500 pounds 
per day of chlorine. 

Sludge digestion is presently a two stage process, the 
primary digester being a 50 foot diameter by 21 foot side water depth 
unit, and the secondary digester being a 28 foot diameter, 23 foot 
side water depth unit. The secondary digester was previously con
verted from its initial function as an Imhoff tank in the 1922 plant. 
The primary digester is heated and is equipped with a Pearth gas re
circulation unit on a floating cover. The existing open sludge drying 
beds furnish a total area of approximately 30, 000 feet. 

The 1968 Engineering Report indicates that the capacity 
of the present plant is limited to 1. 7 mgd, this being the lowest rated 
capacity from among the various individual plant units. The present 
chlorine contact chamber, the digesters and the sludge drying beds 
are the units which thus limit the plant capacity. 

According to the information supplied by Joint Meeting 
officials, present rate of chlorine dosage is from 90 to 100 pounds of 
chlorine per day. 

Based on a physical inspection of the facilities, it may 
be stated that the physical plant is in good condition and generally 
reflects good maintenance and housekeeping procedures. 

State Department of Health records indicate the not in
frequent occurrence of coliform densities up to 240, 000 MPN /1 00 ml. , 
5 day BODs over 200 ppm and suspended solids from 100 to 200 ppm 
in the plant effluent. 

The Joint Meeting has been notified by the State Depart
ment of Health, on a number of occasions in recent years, of ex-
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cessive BOD, suspended solids, coliform density, turbidity and color 
and insufficient post chlorination. 

Among the problems reported to be presently experienced 
in operation of the plant is the fact that head losses through the com
minutor during peak flows create a back-up condition into the Parshall 
flumes, thus interfering with accurate metering of plant flows. In 
addition, excessive maintenance is required on the cutting assemblies 
of the comminutor, as grit is not removed from the sewage prior to 
flow through the comminutor. The present manual method of grease 
removal is inadequate. 

The 1968 Engineering Report states that some portions 
of the plant hydraulic profile are presently not correct for proper 
plant operation. Problems are experienced in the operation of the 
digesters, some of which are the frequent introduction of low pH 
sludge created by acid wastes which interfere with the digestion pro
cess, malfunctioning of the sludge heating boiler, lack of sludge re
circulation facilities and inadequate provision for sludge sampling 
from the digesters. 

Recommended alterations to the existing plant consist 
essentially of enlarging the chlorine contact chamber, digesters and 
sludge drying beds to provide a capacity of 2. 5 mgd in each unit, thus 
increasing the plant capacity to 2. 5 mgd also, and generally improv
ing and upgrading other areas of the plant. Recommended additions 
to the plant to provide secondary treatment consist of two high rate 
trickling filters with recirculation chamber and two secondary settling 
tanks. Improvements to the sludge handling and disposal facilities 
were recommended, and alternatives given for the continued disposal 
of sludge by drying bed and land fill, or of installing new vacuum fil
tration facilities with sludge cake disposal by land fill. The adoption 
of the recommendations contained in the 19 68 Engineering Report is 
suggested to insure the adequacy of the plant to approximately 1985. 
The Joint Meeting engineering report is currently being reviewed by 
the New Jersey State Department of Health. Final decision as to the 
disposition of this plant is being held in abeyance pending the submis
sion by others of engineering reports more regional in scope. 



12. Hudson County Mental Hospital - Secaucus 

Unnamed Creek at River Mile 8. 3 - Tributary Mile 1. 2 

The Hudson County Mental Hospital, sometimes referred 
to as Meadowview Hospital, is located on the westerly side of 
County Avenue between Electric Avenue and Center Avenue in 
Secaucus. 

The domestic sewage produced by this facility is treated 
in an extended aeration type treatment plant, with a capacity of 0. 4 
mgd, located on the hospital site. According to information obtained 
from the files of the New Jersey State Department of Health, the 
plant treats an estimated average flow of 0. 2 to 0. 3 mgd. 

The Hudson County Board of Freeholders has been 
ordered by the New Jersey State Department of Health to cease 
pollution of waters flowing to the Hackensack River from this plant. 
The State Department of Health surveillance reports evaluate plant 
maintenance to be generally unsatisfactory and poor. 

The plant facilities include a bar screen, a comminutor ~ 
two extended aeration tanks, two secondary sedimentation tanks. 
one of which has been largely out of service, unused sand filter 
structures without sand, one chlorinator and one chlorine contact 
tank. 
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Specific deficiencies recorded as to the plant itself are 
the lack of maintenance of a proper chlorine residual in the effluent, 
no apparent use of sludge handling facilities although sludge drying 
beds are available in the plant, and the by-passing of some of the 
plant influent into an open ditch at a point near the plant inlet. One 
notice issued by the State Department of Health citing plant effluent 
deficiencies indicated 185 ppm BOD, 138 ppm suspended solids, 
insufficient post chlorination, malfunctioning treatment units, in
adequate plant maintenance, excessive turbidity, excessive color, 
excessive odor and insufficient dissolved oxygen as reasons for the 
notice. 

A report prepared by consulting engineers to the Hudson 
County Board of Freeholders dated February 27, 1969 was sub
mitted to the State Department of Health, followed by an addendum 
of the same date, in response to the order issued by the Department. 
The addendum listed supplemental detailed items of work to be per
formed at the existing treatment plant to comply with the directive 
of the State Department of Health. 

The New Jersey State Department of Health is presenUy 
preparing to take legal action against the Hudson County Board of 
Chosen Freeholders for non -compliance with the required implemen
tation of pollution abatement. Hudson County is reportedly under
taking the design of an alternate proposal that would allow the hospi
tal to be connected to the sewage system of the Town of Secaucus. 



13. Rutherford~ East Rutherford~ Carlstadt Joint Meeting Plant 
Berrys Creek (via Berrys Creek Canal) - Tributary 
Mile 1. 8 

The Rutherford~ East Rutherford~ Carlstadt Joint 
Meeting (Tri-Borough) Plant is located east of N.J. Route 17 at the 
foot of Borough Street in the Borough of Rutherford near the westerly 
right-of-way line of the Erie-Lackawanna Railroad. 

The Tri-Borough Joint Meeting is an independent 
agency established by the Boroughs of Rutherford., East Rutherford 
and Carlstadt in 1938 for the purpose of providing interceptor sewers 
and sewage treatment facilities for approximately 1~ 040 tributary 
acres which lie in these three communities~ generally to the west of 
N.J. Route 17. The sewage emanating from approximately 860 acres 
of Rutherford and East Rutherford~ lying in the Passaic River drain-
age basin~ is independently collected by the respective Boroughs and 
discharged to the system of the Passaic Valley Sewerage Commissioners. 
The present area served by the Tri-Borough Plant lies to the east of 
the Passaic Valley-Hackensack Valley ridge line and generally to the 
west of Berrys Creek. The location of the Tri-Borough Plant and its 
present service area is shown on Exhibit No. 4~ Existing Sanitary 
Sewer Service Areas. 

The Public Health Service~ U. s. Department of Health., 
Education and Welfare, reported that this system served approximately 
32, 100 persons in 1962. According to the 1960 census ... the three 
Boroughs had a resident population of 34, 284 persons. The Division 
of Economic Development of the New Jersey Department of Conserva
tion and Economic Development has estimated the population of these 
three communities to be 38., 570 as of July 1, 1968. 

Observations indicate that the area of these three com
munities, lying on the westerly slope of the Hackensack River Valley 
to the west of N.J. Route 17 has been developed to almost complete 
saturation with mixed residential, commercial and industrial develop
ment. For the most part., however~ this upland area can be character
ized as being essentially residential in character of low to medium 
density. The area to the east of Route 17 and west of Berrys Creek 
is low-lying meadowland which has been intensely developed for indus
trial use with some being heavy-industrial in nature. The meadow
lands to the east of Berrys 9reek is zoned for industry and is mostly 
vacant but has been developed for industrial use along ~xisting roads. 
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Vacant areas between these arteries are receiving heavy pressure 
for industrially oriented development. 

From the 1969 municipal budgets and from information 
obtained from municipal officials~ it was ·reported that the Borough of 
Carlstadt appropriated $40., 065, the Borough of East Rutherford 
$42, 000 and the Borough of Rutherford $45~ 000 for their respective 
shares of the expenses of Tri-Borough Joint Meeting 1969 budget and 
East Rutherford appropriated $21~ 026.67 and Rutherford $14,900 for 
payment of their respective shares of the Passaic Valley Sewerage 
Commissioners expenses. The Borough of Rutherford further appro
priated $16, 000 for salaries and wages, and $2, 400 for other expenses 
in connection with the maintenance of that Borough1s sewage collection 
system. No information was available relative to appropriations made 
by the Boroughs of Carlstadt and East Rutherford for the maintenance 
of their collection systems. Neither the Joint Meeting nor the three 
Boroughs impose separate sewer charges for the use of their facilities, 
the revenue for these purposes being derived from taxes on local prop
erty. However ... it is understood that the Borough of Rutherford re
ceives an annual payment from a dye plant located within its corporate 
limits presumably because of the character of the waste discharged by 
that industry. Rutherford has an ordinance which regulates the dis
charge of industrial waste to its system and the Joint Meeting has regu
lations controlling the character of the waste to be treated. However~ 

according to municipal officials., the Boroughs of Carlstadt and East 
Rutherford have no qrdinances which impose municipal control over 
the character and strengths of sewage allowed to be discharged to 
their systems. 

The individual municipal sewage collection systems 
located in the present Joint Meeting service area are owned and main
tained by the indl.vidual municipalities and are of the separate sanitary 
sewer type. These collection systems drain to the Joint Meeting 
trunk sewers by gravity. 

The Joint Meeting trunk sewers are separate gravity 
sewers owned and maintained by the Joint Meeting. Sewage from the 
north and east enters the plant through a 36 inch diameter sewer from 
Borough Street in Rutherford. This sewer extends along the southerly 
right-of-way of the Erie-Lackawanna Railroad, crossing the railroad 
at a point approximately 250 feet east of N.J. Route 17. This 36 inch 
sewer continues along the northerly line of the Railroad to Route 17 
where it proceeds in a northerly direction along the east side of Route 17 
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to Union Avenue in East Rutherford. A 24 inch and 18 inch diameter 
spur extends westerly in Union Avenue to Hackensack Street. The 
main trunk continues northerly some 150 feet to the east of Route 17 ~ 
along William Street to the Carlstadt boundary at Paterson Plank Road. 
The line continues in Carlstadt in Twelfth Street to Broad Street where 
two 18 inch diameter lines join~ one from the east from Fourteenth 
Street and one from the west from Route 17. At Route 17~ a 10 inch 
spur enters from the west on Broad Street from Eighth Street. The 
trunk extends as a 12 inch diameter sewer along Route 17 to the north., 
terminating at Berry Avenue. These trunk sewers were constructed 
by the Joint Meeting in 1938 together with some 8 inch diameter sewers 
in Hackensack Street from Monroe Avenue to Mozart Street., in Union 
Avenue from Broad Street to Hackensack Street~ and in Hackensack 
Street from just west of Union Street to Poplar Street and Paterson 
Avenue in East Rutherford. Information relative to the slopes or ele
vations of these Joint Meeting trunk sewers was not available. 

According to a report entitled 11 Preliminary Report on 
Sewerage Facilities" prepared by Ronald B. Brown and Clinton Bogert 
Associates, consulting engineers to the Joint Meeting, in June 1966., a 
30 inch diameter trunk extends in Borough Street from the Plant to 
Route 17 and an 18 inch diameter trunk is located in Veterans Boulevard 
extending southwardly to N. J. State Highway Route 3. Information 
relative to the age, slopes or elevations of these sewers was not avail
able. However~ the sewers which are pertinent to the Report are shown., 
to the extent data was available~ on Appendix D, Existing Sewerage 
Facilities. 

The present r:;r':ri-=Borough Joint Meeting Treatment 
Plant was placed in service in 1941 as a modern secondary treatment 
facility having a design capacity of 4. 0 mgd. It replaced the existing 
Borough of Rutherford municipal plant which was an obsolete, prim
ary facility using Imhoff tanks. 

According to New Jersey State Department of Health 
records~ a pollution abatement order was issued to the Joint Meeting 
in May 1967~ requiring a minimum reduction of BOD of 80% and an 
effluent concentration of BOD not greater than 50 ppm. 
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According to the 1966 engineering report~ the present 
effective plant hydraulic capacity would be 2. 9 mgd at average flow 
based upon present design requirements~ and is established by the 
lowest rated capacity from among the various plant units. 

Present flows to the Joint Meeting Plant have been 
variously estimated as being in excess of 3 mgd average daily, with 
estimated peak flows of 11 mgd due to combined storm flow and in
dustrial peak flows. Peak flows presently impose excessive hydraulic 
loadings on various plant units., which in turn contribute to the inability 
of the present pl~t to meet New Jersey State Department of Health 
requirements., Not only is the existing plant hydraulically overloaded 
but organic overloading also occurs due to the deleterious effect that 
strong plating~ dye and chemical wastes have on the biological filter 
media. 

According to the municipal tax assessment maps of the 
Borough of Rutherford., the Joint Meeting Plant occupies a site con
sisting of approximately 10. 7 acres, most of which appears to be occu
pied or used by the existing facilities. 

A schematic flow diagram is shown on Exhibit No. 5D 
and is a composite of information obtained from the 1966 Brown & 
Bogert Report, the New Jersey State Department of Health and from 
data furnished by officials of the Joint Meeting as to treatment pres
ently being afforded. 

Flow into the plant first passes through two mechan
ically cleaned bar screens into a wet well and is then pumped into the 
grit chamber. There are four raw sewage lift pumps providing a 
total capacity of 11 mgd, however, standby electric power facilities 
provide only 4 mgd of dependable pumping capacity. One of the grit 
channels is presently equipped with mechanical grit removal equip
ment installed about 1966. 

Flow next passes through rapid mix and flocculation 
chambers which were initially provided for the addition of a floccu-



lant chemical prior to primary sedimentation. This equipment has 
seriously deteriorated and chemicals are not presently being added, 
so that the units apparently now contribute little to the treatment 
process. From the rapid mix and flocculation chambers, flow enters 
two primary settling tanks, each of which is equipped with sludge 
collectors, but not equipped for grease and scum removalo These 
units were converted from their previous function as Imhoff tanks to 
their present usage as primary settling tanks. These tanks are the 
plant units which limit present plant hydraulic capacity to 2. 9 mgd. 
During periods of peak flow, a by-pass from the influent channel of 
the tanks normally conducts flow around the tanks and the trickling 
filters to _the secondary settling tank. 

Following the completion of primary treatment in the 
primary treatment tanks, flow enters the secondary pumping station. 
The station has one 4 mgd unit and two 2 mgd units, but there is no 
standby power available for the station. 

Flow from the secondary pumping station is fed to 
standard rate trickling filters by a filter dosing chamber with dosing 
siphons. There are four units, of which three are normally in serv
ice. Each filter is 110 feet in diameter and ha~ an 8 foot deep crushed 
stone bed. 

From the trickling filters, flow enters two secondary 
settling tanks which were also converted from Imhoff tankso 

Chlorination facilities include an evaporator and three 
chlorinators. Chlorine is presently applied to the plant influent and to 
effluent from the secondary settling tanks. There is, however, no 
chlorine contact tank to provide required contact time before the plant 
effluent is discharged into Berrys Creek. Operating records of the 
Joint Meeting indicate that chlorine dosage varies from 150 to 200 
pounds per day. 

Sludge removed from the primary and secondary set
tling tanks is pumped into two digesters. The plant, as originally 
designed, provided for two stage digestion with sludge heating and 
utilization of gas produced during digestion. At present, only the 
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sludge pumps are operable. Digester No. 1 was initially equipped 
with a floating cover and Digester No. 2 with a fixed cover, both of 
which are -reported to be in a seriously deteriorated condition. Facili
ties for the chemical conditioning of sludge, vacuum filtration and 
incineration of sludge cake were installed with the initial plant. How
ever, this equipment reportedly has not been used since 1945. From 
the digesters, sludge is discharged into wet lagoons at the plant site 
for drying and ultimate disposition in the Meadowlands as land fill. 

New Jersey State Department of Health records indi
cate that the plant efficiency and continuity of ope ration is seriously 
affected by malfunctioning of deteriorated equipment in practically 
all of the plant units. In addition, it appears that some structural 
deterioration has also taken place in certain plant units. most notably, 
in the uneven subsidence of foundations of two of the trickling filters 
and in one area of the plant administration building. In addition to 
other causes. plant flow data must be considered to be inaccurate 
because of deterioration and loss of concrete from the Parshall flume. 

Problems being experienced in the operation of the 
plant are many. The lack of grease and scum collection equipment 
allows floating material to pass to the trickling filters with resultant 
clogging and inefficient performance of the filters. Plant pumping 
facilities, both raw sewage and secondary., are unreliable and experi
ence considerable downtime. In addition, the mode of operation of 
the secondary pumps is not proper for uniform dosing of the trickling 
filters and contributes., along with the lack of grease and scum collec
tion equipment. to poor filter performance. The industrial compon
ents of the flow are apparently of appreciable strength, since it is re
ported that corrosion of plant equipment represents a major operating 
problem. In addition to problems internal to the plant, high tides 
created by storm conditions and high winds are reported to completely 
flood the plant at times. The inadequate treatment presently afforded 
to the wastes from this plant has been the subject of much attention 
from the State Department of Health for a number of years in their 
effo_rts t~ secure correction of plant deficiencies. The plant has at 
various _times been cit_ed for excessive BOD's and suspended solids., 
by-passing of plant units.. coliform bacteria, color and odor and for 
insufficient chlorine residual. " 



The conclusion drawn in the 1966 engineering report 
was that the most feasible solution for the Joint Meeting's problem 
is the expansion and upgrading of the present Joint Meeting Plant., 
provided that a Federal construction grant could be obtained for such 
a project. The recommended program of improvements includes the 
construction of a new pumping station with screenings removal., sew
age pumping and laboratory facilities., the installation of new chemical 
feed .. chlorination and vacuum filtration equipment in the existing 
Administration Building, construction of new primary settling tanks 
and grit removal facilities, modifications and repairs to the existing 
trickling filters with conversion to high rate dosage., construction of 
new secondary settling tanks., conversion of the existing secondary 
settling tank to a chlorine contact tank., addition of new sludge thick
eners., modifications and repairs to the sludge digesters., · and the 
restoration of sludge incineration and other sludge handling and dis-

. posal facilities. The report indicated that the alternate course of 
action, in the event that a Federal Grant were not available., should 
be to investigate service from the Bergen County Sewer Authority 
for sewage treatment. 

The New Jersey State Department of Health recently 
disapproved an application by the Joint Meeting for a Federal-State 
Grant-in-Aid to expand and upgrade the facilities at the Joint Meeting 
Plant on the basis that retention of -this plant was not compatible with 
the regional approach to pollution abatement preferred for this area. 

The aforementioned 1966 engineering report to the 
Joint Meeting also recommended that the Borough of Carlstadt should 
enter into independent negotiations with the Bergen County Sewer 
Authority to have that agency provide sewerage facilities for and treat
ment of the sewage generated in that portion of the Borough's meadow
lands lying outside of the Joint Meeting service area. In 1967., the 
Borough of Carlstadt created the Carlstadt Sewerage Authority as an 
independent agency to provide service for that portion of its meadow
lands lying east of Berrys Creek. The Carlstadt Sewerage Authority 
subsequently negotiated an agreement with the Bergen County Sewer 
Authority to have that agency treat the sewage emanating from the 
Carlstadt Sewerage Authority district. 
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According to a report and construction plans prepared 
by Clinton Bogert Associates., consulting engineers to the Carlstadt 
Sewerage Authority., construction of Stage I sewerage facilities were 
initiated in 1967 to serve the northeasterly portion of the Authority's 
district located west of Washington Avenue and generally north of the 
New Jersey and New York R~ilroad. This area of approximately 180 
acres of improved meadowland contained approximately 55 existing 
industries which were to be served by this Stage I improvement. The 
collection system is designed to drain to a pumping station located 
opposite the end of Jony Drive south of the New Jersey and New York 
Railroad on the southerly projected line of Commercial Avenue. This 
system reportedly became operational in 1968 with the completion of 
construction of the Bergen County Sewer Authority's Hasbrouck Heights 
Sewer Extension. The outlet from these Stage I facilities is into this 
,sewer extension via a 12 inch diameter force main running northerly 
along: Commercial Avenue from the pumping station. 

According to a sewer inventory report prepared by the 
Bergen County Planning Board., Stage II improvements were .under 
construction as of March 1969. Construction plans prepared by the 
Authority's consulting engineer indicate that Stage II improvements 
would serve the southeasterly portion of the district west of Washington 
Avenue which portion of the district would drain to a pumping station 
located on Paterson Plank Road approximately 2., 900 feet west of 
Washington Avenue. The pumping station would lift the sewage to en
able it to drain into the Stage I improvement by gravity. 

Stage II improvements would also serve the area of the 
district immediately east of Washington Avenue. The sewage from 
this portion of the district would drain to a new pumping station located 
on Barrell Street some 2., 200 feet east of Washington Avenue. A new 
outlet for this sewage would be provided by the construction of an 18 
inch diameter force main and/ or a 36 inch diameter gravity sewer 
extending northerly in Central Boulevard and Central Boulevard Exten-

, sion to the Bergen County Sewer Authority Hasbrouck Heights Sewer 
Extension. It is understood that at least a portion of these Stage ll 
improvements are presently operational. 



The Carlstadt Sewerage Authority imposes sewerage 
charges on the users of its system and uses the revenue thus derived 
to amortize their sewerage construction bonds., to pay for the treat
ment charges made by the Bergen County Sewer Authority and to offset 
administrative and maintenance costs. The service charges imposed 
by the Carlstadt Sewerage Authority take the form of a one-time con
nection fee to the system and a use charge schedule based on type of 
use, water consumption and building area served. These charges and 
fees are in addition to revenues in the form of real estate taxes which 
are collected by the Borough of Carlstadt. a portion of which taxes 
are allocateq to that municipality's sewerage maintenance and sewage 
treatment expenses. 

In 1968, the Borough of East Rutherford likewise created 
an independent agency., the East Rutherford Sewerage Authority., to 
undertake the planning, financing and construction of a sewerage system 
in this Borough's meadowland area. This action was taken in response 
to recommendations contained in a report to the Borough of East Ruther
ford prepared by Elam and Popoff Engineering Associates in August 
1968 entitled "Report on the Feasibility Study for Sanitary Sewerage". 

From information., plans and design reports prepared 
by Pandullo., Chrisbacher., Price Associates, engineering consultants 
to the Authority, plans for the first four phases of construction of this 
sewerage system were completed by September of 1969. Contract 
No. 1 is comprised of a system of sanitary sewers to serve Marietta 
Parkway, Metro Boulevard and a portion of Montgomery Drive as well 
as sewers to serve N. J. State Highway Route 20 between Paterson 
Plank Road and the N. J. State Highway Route 3 ramping system. Con
tract No. 2 consists of a system of sewers to serve Paterson Plank 
Road, Murray Hill Parkway and Manor Road. Contract No. 3 encom
passes the construction of a permanent pumping station at Gotham 
Parkway and Paterson Plank Road. The pumping station will dis
charge into the sewerage system of the Carlstadt Sewerage Authority 
and thence into the Bergen County Sewer Authority System for treat
ment. The ultimate design of the entire East Rutherford Sewerage 
Authority's system envisions collecting the sewage emanating from 
the "uplands" area of East Rutherford currently served by the Joint 
Meeting Ele.ut, as well as from the meadowlands area, and discharg-

' ing it into the Bergen County Sewer Authority facilities for treatment. 
However., in order to make the initial sewer installations immediately 
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operational., the construction of a temporary pumping station is pro
vided in Contract No. 3-A., at the same location, as an interim measure. 
The East Rutherford Sewerage Authority has executed a renewable 
agreement with the Carlstadt Sewerage Authority which covers the dis
charge of East Rutherford sewage into the Carlstadt Authority's system. 
The Bergen County Sewer Authority has agreed to this interim method 
of sewage disposal by the East Rutherford Sewerage Authority. The 
agreement sets an interim maximum discharge rate of 1. 0 mgd and 
provides for re-evaluating this flow restriction prior to the renewal of 
the agreement. 

Contract No. 4 consists of the installation of sewers in 
East Union Avenue., Meadow Lark Drive, Bergen Boulevard., Heritage 
Drive and a portion of Montgomery Drive. It is believed that Contracts 
Nos. 1, 2, 3-A and 4 were in the process of construction as of the date 
of this Report., but the systems are not yet in operation. 

The Bergen County Sewer Authority filed a preliminary 
application during 1969 for a Federal Grant for part of the cost of a 
proposed 36 inch diameter force main through the Borough of Carlstadt. 
The capacity of this force main was to be sufficient to accommodate the 
ultimate flow from the Borough of East Rutherford and the remainder 
of the southerly portion of the Bergen County Sewer Authority District., 
including those portions of the municipalities of Carlstadt., East Ruther
ford, Rutherford,. Lyndhurst and North Arlington lying within the Hack
ensack River Valley in Bergen County. 

In order for the Tri-Borough Joint Meeting to implement 
the recommendations made in the 1966 Brown and Bogert Engineering 
Report., it would be necessary for the three municipalities to act in 
concert. No firm action or commitment is known to have been taken by 
the Joint Meeting but the previously mentioned independent actions 
taken by the participating municipalities tends to put the future continu
ance of this Joint Meeting as a separage entity in doubt. The Borough 
of Carlstadt is considering diverting the flow from the presently sew
erect area of its jurisdiction directly into the Bergen County Sewer 
Authority System, by-passing the Joint Meeting Facilities, in accord
ance with recommendations contained in a 1967 feasibility study. The 
Borough of East Rutherford is also considering the possibility of tak
ing similar unilateral action. As far as is known at this time, the 
Borough of Rutherford has taken no action. 



14. U. 0. P. Chemical Division, Universal Oil Products Comean;y, 
East Rutherford 

Berrys Creek (via Berrys Creek Canal) - Tributary Mile 2. 2 

U. 0. P. Chemical Division, Universal Oil Products Com
pany is located on New Jersey State Route 17 at East Union Avenue 
in the Borough of East Rutherford. 

According to information obtained from the files of the 
Hudson Delaware Basins Office of the Federal Water Pollution Con
trol Administration, this firm occupies a plant and office area of 2 5 
acres on a site having a total area of 79 acres. employs approxi
mately 260 industrial e~ployees and 90 office workers, and manu
factures a wide variety of aromatic and aliphatic organic products 
_during a 24-hour, 7 day workweek throughout the year. As indicated 
by surveillance reports of the New Jersey State Department of 
Health, average daily flows have been estimated to be approximately 
0. 3 mgd. In these reports, the State Health Department has eval
uated treatment facility maintenance to be generally marginal. 

The wastes produced by the U. 0. P. Chemical Division may 
be generally characterized as acids and alkalis from the manufacture 
of chemical refining solvent, pharmaceuticals and a wide variety of 
other products. A high grease and oil content of the wastes reported
ly constitutes a treatment problem. 

The wastes are treated by facilities which were installed 
in 1955. The present treatment of the wastes consists of screening, 
addition of lime for pH adjustment, settling and sludge disposal by 
lagooning. The lime neutralization includes automatic pH control. 
However, the treatment facilities are not capable of producing an 
effluent which meets the present State standards for stream quality. 
Consequently the Company has been notified by the New Jersey State 
Department of Health to eliminate existing deficiencies in the treat
ment of its wastes. 

In a letter dated April 21, 1969, the Company ' advised the 
State Department of Health that it had received assurances from the 
East Rutherford Sewerage Authority that a connection would be fur
nished to its system. 
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The New Jersey State Department of Health recently ap
proved an applic~tion by the Company, issuing a permit to allow 

connection to the East Rutherford Sewerage Authority as soon as 
that system is put into operation. 

15. Wood-Ridge Chemical Corporation, Wood-Ridge 

Berrys Creek (via Berrys Creek Canal) -Tributary Mile 4. 2 

The Wood-Ridge Chemical Corporation is located east of 
New Jersey State Route 17 on Park Place East in the Borough of 
Wood-Ridge. 

The present waste water treatment facilities of the Wood
Ridge Chemical Corporation have proven incapable of producing an 
effluent which meets requirements of State surface water classifica
tions, and the New Jersey State Department of Health has placed the 
Corporation on notice to take corrective action. The Corporation 
engaged Metcalf & Eddy, Inc. , consulting engineers to investigate 
and recommend solutions to the waste water treatment and disposal 
problem. Their report dated December 6, 1968 was submitted to 
the State Department of Health. Studies presented in the report indi
cate that, based upon toxicity of the wastes alone, discharge into the 
Borough of Wood-Ridge municipal collection system is not feasible. 
A pretreatment process was therefore recommended which is intended 
to render the wastes suitable for discharge directly into the Bergen 
County Sewer Authority system through its Hasbrouck Heights inter
ceptor, when connection to that system becomes possible. 

From information obtained from the New Jersey State 
Department of Health, the volume of flow produced by the Company's 
operations is estimated to be at an average rate of 0. 01 mgd to 0. 06 
mgd, with peaks of from 0. 05 mgd to 0. 10 mgd. The wastes are 
generally characterized as alkaline, toxic wastes containing mercury 
and boron compounds with high solids content. New Jersey State 
Department of Health records indicate that average characteristics 
of the waste are a pH of about 10, nitrogen between 800 and 900 ppm, 
BOD between 500 and 900 ppm, and toxicity due to the presence of 
mercury compounds. One set of detailed analyses in April of 1969, 
for which the company was notified of deficiencies, indicated a BOD 
of 138 ppm, suspended solids of 708 ppm and excessive turbidity. 
color and odor. 



The existing waste water treatment facilities which are 
presently not in use because of inability to produce adequate treat
ment consist of a pressure filter, neutralization tank, sedimenta
tion tank and lagoon. The wastes are discharged into Berrys Creek 
approximately 1/4 mile from the plant. Sludge removed from the 
process is hauled to land fill. 

The method of pretreatment recommended in the afore
mentioned engineering report consists of clarification with four hours 
of detention, lagooning of approximately ten hours detention, with 
mixing and neutralization if necessary, and disposal of sludge and 
floating solids removed from the clarification into settling lagoons. 
Two sludge lagoons would be provided, each sized for one year's 
production of sludge. The lagoon sludge would be dewatered, dried 
and removed for burial once a year. Overflow from the sludge lagoons 
would be returned to the plant inlet. 

The New Jersey State Health Department has concurred 
with the recommended method of sewage disposal. The Company is 
presently negotiating with the Bergen County Sewer Authority in order 
to secure a connection to that system. 
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16. Wood-Ridge Municipal Plant 

Berrys Creek (via Berrys Creek Canal)- Tributary Mile 4. 2 

The Borough of Wood-Ridge Municipal Plant is located near 
the westerly bank of Berrys Creek on Concord Street in Wood-Ridge, 
N.J. This facility and its sewerage· system is owned and operated by 
the Borough of Wood-Ridge. The system serves a total area of ap
proximately 1. 1 square miles encompassed within the Borough's 
municipal boundaries with the exception of a large industrially zoned 
tract occupied by the Curtiss-Wright Corporation in the northwesterly 
quadrant of the Borough. Curtiss-Wright is sewered into the collec
tion system of the Borough of Lodi, whose sewage is treated by the 
Passaic Valley Sewerage Commission. The location of the municipal 
plant and its service area is indicated on Exhibit No. 4, Existing 
Sanitary Sewer Service Areas. 

According to the 1960 census, Wood-Ridge had a popula
tion of 7, 964 persons. The Division of Economic Development of the 
New Jersey Department of Conservation and Economic Development 
has estimated this municipality's population to be 8, 5 60 persons as 
of July 1, 1968. 

Observation verifies the fact that Wood-Ridge is essentially 
a residential community principally developed with a preponderance 
of single family, detached dwellings. Only a small percentage of the 
area is devoted to commercial and multi-family residential uses. In 
addition to the aforementioned Curtiss-Wright site, the area east of 
New Jersey State Route 17 is also zoned for industry. The munici
pal zoning ordinance is quite restrictive with respect to the type and 
nature of manufacturing activity which is allowed. The upland area 
of the Borough, primarily zoned for low density residential use, ap
pears to have been developed almost to saturation. 
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The 1969 Wood-Ridge municipal budget indicates appro
priations of $35, 100 for salaries and wages and $16, 500 for other 
expenses in connection with the operation and maintenance of the 
municipal treatment plant and sewerage system. 

According to municipal officials, the Borough does not 
have any ordinance or formal regulations to control the character 
and strength of wastes allowed to be discharged into the system. 
These officials indicate that the restrictive zoning ordinance gives 
the municipality adequate control over the types of industry which 
can be built and thus contribute to the system. They further stated 
that the Borough's sewerage system is of the separate sanitary sewer 
type. The Borough maintains three relatively small sewage lift sta
tions in their collection system to lift sewage from certain districts 
in order to conduct it to the plant. 

According to records of the New Jersey State Department 
of Health, the initial treatment plant was constructed in 192 5 as a 
primary treatment facility and included a grit and screen chamber, 
an Imhoff tank and sludge drying beds. Subsequent additions to this 
initial plant were constructed in 1936, 1939, 1941 and 1959. The 
1959 improvements upgraded the plant to a secondary treatment 
facility. the design of which was predicated on -a design period of ten 
years and a design flow of 0. 6 mgd. The present plant reportedly 
has a design capacity of 0. 7 mgd. 

Although the Borough of Wood-Ridge has not been issued a 
formal pollution abatement order by the New Jersey State Department 
of Health, the Borough has been cited by the Department on numerous 
occasions in recent years for failure to meet the various criteria for 
satisfactory treatment as established by the Department. A feasibility 
study is now being conducted by consulting engineers to the Borough, 
to determine the course of action for the Borough to take to correct 
these deficiencies. Although this report has not yet been finalized. 
the more obvious alternatives appear to be connection of the Borough's 
collection system to the Bergen County Sewer Authority System or 
upgrading the facilities at the existing treatment plant. 

According to State Department of Health records. average 
daily flow through the plant is 0. 6 mgd. Normal daily peak flow of 
1. 2 mgd has been reported. 
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The waste flows to the plant are predominantly domestic 
in nature, although some industrial wastes are received. 

A schematic diagram of flow through the plant is shown on 
Exhibit No. 5E. Information relative to the flow through the plant 
and the descriptions of the plant units were taken from a report en
titled "Report of Final Design of Proposed Facilities at the Wood
Ridge, N.J. Sewage Treatment Plant". prepared by Ronald Brown, 
engineer. in June 1959. 

Flow entering the plant passes successively through two 
grit chambers. a comminutor, a grease trap. two primary settling 
tanks~ a standard rate trickling filter~ two secondary settling tanks, 
and a chlorine contact tank (or tanks), after which plant effluent is 
discharged to Berrys Creek. Sludge treatment and disposal facilities 
consist of one digester~ sludge drying beds and a sludge lagoon. The 
two primary settling tanks furnish a total area of 960 square feet. The 
standard rate trickling filter is 118 feet in diameter and has a side 
water depth of six feet. The secondary settling tanks provide a sur
face area of 314 square feet. There are two chlorinators~ one of 
which serves as a standby unit. The plant pumping station contains 
one 500 gpm pump~ one 300 gpm pump and one 200 gpm pump. 

State Department of Health records indicate the rate of 
chlorine dosage to be from 70 to 80 pounds of chlorine per day. Ulti
mate sludge disposal is reportedly by land fill. 

In their quarterly surveillance reports~ State Department 
of Health inspectors have evaluated plant maintenance to be generally 
marginal and sometimes unsatisfactory and poor. An inspection of 
the plant on September 12, 1967 by the State Department of Health 
indicated removals of 86% of BOD and 76% of suspended solids on 
that date. State Department of Health records indicate that the plant 
may be capable of producing better results than are being attained. 
Industrial wastes apparently create some problems in the plant. The 
digester is cited as presently furnishing inadequate treatment of 
sludge~ with no gas production because of a leaking wood dome cover. 



17. Secaucus Municipal Plant~ Secaucus 
·i 

Mill Creek- Tributary Mile 1.0 

The Secaucus Municipal Plant is located on the easterly 
side of Koelle Boulevard approximately midway between Mill Ridge 
Road and Central Lane in the Town of Secaucus. The Plant and its 
appurtenant sewerage system is owned and operated by the munici
pality. The location of the plant is shown on Exhibit No. 4~ Existing 
Sanitary Sewer Service Areas. 

The 1960 census indicated the population of Secaucus to 
be slightly over 12~ 000 persons residing in the more elevated 
portions of the Town immediately astride N. J. Route 3. It has been 
estimated that approximately 6~ 000 persons are presently served by 
this facility. Observation indicates the predominantly suburban 
character of development of this area. The relatively large portion 
of the Town's gross land area lying within the Meadowlands District 
is zoned for industry. The area north of Secaucus Road between 
County Road and Frozen Food Plaza has been developed industrially 
and the contiguous vacant areas have reportedly been receiving 
heavy pressure for further industrial development. 

The 1969 Secaucus municipal budget indicates appropri
ations of $53, 014 for salaries and wages, and $20~ 000 for other 
expenses in connection with the operation of the municipal treatment 
plant and sewerage system. The revenues for these purposes are 
derived entirely from local property taxes with no separate sewer 
use charges imposed. 

According to municipal officials~ the Town has entered 
into a contract with their consulting engineers to design sewers for 
their presently developed but unsewered areas. The exact extent 
of the existing sewered area is not known but it is purported to be 
of the separate type~ with some evidence of excessive infiltration. 
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According to data from the files of the New Jersey State 
Health Department, the Secaucus Plant was constructed and placed 
in service as a secondary treatment facility in 1964. The Plant has 
a design capacity of 2. 25 mgd. 

Although occasional problems have been experienced in 
maintaining plant effluent quality, the plant appears to function at 
required levels of performance~ or somewhat better. No pollution 
abatement orders have been issued to the Town of Secaucus by the 
State Department of Health. 

State Health Department records indicate an average 
daily flow of 0. 65 mgd with normal maximum flow of approximately 
1. 5 mgd. The plant presently is operating at less than 30% of design 
capacity which allows for considerable flexibility in its operation. 
Peak flows of approximately 3. 0 mgd have been experienced, indica
tive of the aforementioned infiltration. 

Although complete data is not available on industrial 
contributions, it is known from survey data of the Federal Water 
Pollution Control Administration that one metal finishing industry 
contributes from 0.1 mgd to 0.14 mgd of plating wastes. Pre
treatment consisting of neutralization is afforded the plating wastes~ 
however, so that the wastes received in the municipal plant are 
characterized as predominantly domestic in nature. Since a signif
icant portion of the Town's area is zoned for heavy industry, the 
nature of the sewage may tend to change as these industrial areas 
are developed and tie into the municipal system. Municipal officials 
report that the Town presently has no ordinance or regulation con
trolling industrial waste discharge into the system. 
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The treatment process is shown in a schematic flow 
diagram on Exhibit No. 5F. Flow entering the plant successively 
flows through mechanically cleaned bar screens, grit chambers, 
barminutors, wet well and pumping station, three primary settling 
tanks with pre -aeration units, two high rate trickling filters., three 
secondary settling tanks and a chlorine contact tank. Plant effluent 
is discharged into Mill Creek. Secondary sludge is returned to the 
wet well. Primary sludge is pumped to two sludge digestion tanks, 
after which the digested sludge is elutriated and dried on open beds. 
Dried sludge is disposed of as land fill. A vacuum filter is available 
for use following sludge elutriation, but is not presently being used. 
The primary digester is heated and both digesters are equipped 
with a 11Pearth" gas recirculation system. Sludge gas is used for 
heating the primary digester. Chlorination equipment consists of 
two chlorinators, each having a capacity of 500 pounds of chlorine 
per day. The plant is also equipped with a laboratory capable of 
performing analyses for dissolved oxygen, BOD, suspended solids, 
suspended ash and chlorine residuals. Average chlorine feed rate 
is reported to be 60 pounds of chlorine per day. 

Because the pre sent average flow is low in comparison 
to the design capacity, the plant operates with two of the three 
primary tanks, one of the two high rate trickling filters and one of 
the three settling tanks normally in service. · Surveillance reports 
of plant operation by the New Jersey State Department of Health 
generally indicate that the plant is well operated and maintained. 

Results of analyses of samples taken by the State De
partment of Health in September 1969 indicated BOD removal of 
89% with a final val'!-e of 20 ppm, suspended solids removal of 98% 
with a final value of 12 ppm and a chlorine residual 2. 5 ppm devel
oped. At the same time, coliform counts of 90; 24, 000 +; 90 and 
230 MPN/100 ml were obtained. 

Although the plant is generally affording satisfactory 
treatment, due at least in part to operating at approximately 30% 
of design capacity, it is possible to improve the system by the cor
rection of infiltration presently being received from the collection 
system. 
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18. North Bergen Municipal Plants 

Central Plant, Cromakill Creek- Tributary Mile 2. 2 
Northern Plant,. Bellmans Creek- Tributary Mile 1. 9 

The Township of North Bergen owns and operates three 
sewage treatment plants which treat the waste water generated from 
within its corporate limits,. as well as from the entire Town of Gutten
berg and a small portion of Union City. 

The North Bergen Central Plant is located on the north 
side of 43rd Street and its site is bounded by 43rd Street on the south,. 
West Side Avenue on the west, the projection of 45th Street on the 
north and the right-of-way of the New York,. Susquehanna and Western 
Railroad on the east. The North Bergen Northern Plant is located on 
the south side of 91st Street and its site is bounded by 91st Street. on 
the north, Nolan Avenue on the east,. 89th Street on the south, and a 
line approximately 400 feet east of and parallel to the Erie-Lacka
wanna Railroad on the west. The North Bergen Woodcliff Plant is 
located on the west side of River Road at the projection of 72nd Street. 
The Central and Northern Plants discharge their effluents into tribu
taries of the Hackensack River while the W9odcliff Plant discharges 
directly into the Hudson River. 

The Central Plant serves the sewered area of the Town
ship of North Bergen lying east of the Erie-Lackawanna Railroad and 
generally south and west 'of a district boundary line which extends 
southeasterly from the Railroad at 80th Street to Tonnelle Avenue at 
75th Street,. easterly to the intersection of J. F. Kennedy Memorial 
Boulevard and 75th Street,. and thence southerly along J. F. Kennedy 
Memorial Boulevard to the Township boundary at the Guttenberg Town 
line just north of 70th Street,. and includes that portion of Union City 
lying to the west of J. F. Kennedy Memorial Boulevard. The Wood
cliff Plant · serves the entire Town of Guttenberg and that portion of 
the Township of North Bergen lying to the east of Bergenline Avenue. 
The Northern Plant serves the remaining sewered portion of the Town-



ship of North Bergen lying to the east of the Erie-Lackawanna Rail
road. The locations of the three plants and their respective service 
areas are shown on Exhibit No. 4JI Existing Sanitary Sewer Service 
Areas. 

According to the 1960 CensusJI the population of North 
Bergen was 42JI 387 and the population of Guttenberg was 5JI 118. The 
Division of Economic Development of the New Jersey Department of 
Conservation and Economic Development has estimated the popula
tions of North Bergen and Guttenberg to be 43, 840 and 5, 420 respec
tively, as of July 1, 1968. In their 1966 preliminary reportJI the 
Public Health Service of the U. S. Department of Healt~ Education 
and Welfare estimated that approximately 30, 000 people were served 
by the Central Plant and approximately 15, 200 people were served by 
the Northern Plant. 

As determined by observationsJI the more elevated por
tion of the Township appears to have been developed to near satura
tionJI mostly with mixed residentialJI commercial and light industrial 
development. The entire area lying to the west of Tonnelle Avenue 
has been zoned for heavy industrial use, but this type of development 
has occurred principally to the east of the Erie-Lackawanna Railroad. 
The area lying to the west of the Railroad can be characterized as 
generally vacant and undeveloped marshland. 

The 1969 North Bergen municipal budget indicates ap
propriations of $116JI 700 for salaries and wages, and $50,000 for 
other expenses in connection with the operation and maintenance of 
the three treatment facilities. According to municipal officialsJI the 
annual cost of maintaining and operating the Township's sanitary sew- . 
er system was approximately $33JI 000. 

In 1946, the Township entered into an agreement with 
the municipality of Union City which provided that sewerage and treat
ment service would thenceforth be supplied by the Township of North 
Bergen for that portion of Union City lying to the west of J. F. Kennedy 
Memorial Boulevard. In consideration of these arrangementsJI Union 
City was to pay North Bergen the total sum of $75, 000 in annual in
stallments over a 15 year period. 
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In 1957, North Bergen entered into an agreement with 
the Town of Guttenberg which provided that sewage treatment service 
for the Town of Guttenberg would be provided by North Bergen at the 
then proposed Woodcliff Plant. The agreement stipulates that Gutten
berg pay North Bergen an annual service charge of $2. 70 per capita 
of the population of Guttenberg, as determined by the U. S. Census. 
Included in the agreement is a schedule which allows for an increase 
in the basic charge if the daily per capita flow to North Bergen is in 
excess of the 1957 to 1960 Guttenberg average per capita flow, and 
further contains a stipulation whereby the costs of any capital improve
ments required to be made at the Woodcliff Plant by a higher author
ity having jurisdiction would be shared by the two municipalities on a 
pro-rata basis according to the respective population of each munici
pality being served by that facility. 

Additional information obtained from municipal officials 
indicates that the Township of North Bergen does not have a separate 
ordinance or code to control the character and strength of sewage 
that may be discharged into their sewerage system except for a reg
ulation which probhibits the dumping of explosives and noxious sub
stances. HoweverJI the agreement with the Town of Guttenberg con
tains restrictions on the composition and strength of sewage which 
Guttenberg may discharge into the North Bergen sewerage system. 
North Bergen does not impose special charges or fees for the use of 
their facilitiesJI the revenue to pay the cost of operation and mainte
nance being obtained solely from municipal property taxes, except 
for the intermunicipal agreement with the Town of Guttenberg. 

North Bergen officials report that a major portion of 
the sewerage system is composed of separate sanitary sewers but 
contains some combined sanitary-storm sewers. Information in the 
files of the New Jersey State Department of Health states that North 
Bergen has 42 miles of separate sanitary collection sewers and 8 
miles of combined sanitary collection sewers. Of a total municipal 
area of 3, 500 acres. 2JI 030 acres are served by separate sanitary 
sewers and 270 acres are served by combined sewers. It was report
ed that there were no known areas where heavy infiltration or flooding 
adversely affects the efficiency of the system. A drawing furnished 
by the municipality of North Bergen denotes the general location of 



eleven overflow regulators, eight of which are in the service area of 
the Central Plant, two in the Northern Plant service area and one in 
the Woodcliff Plant service area. It was reported that these regula
tors were constructed to divert storm flows in excess of 165 percent 
of dry weather flow into the storni drainage system,. In general, the 
natural drainage of the Central Plant area is to Cromakill Creek and 
that of the Northern Plant is to Bellmans Creek. 

North Bergen maintains four sewage pumping stations. 
One pumping station is located on 8th Street between Dell Avenue and 
Tonelle Avenue, and pumps sewage collected from an approximate 
one square mile area in the southern end of the municipality to a dis
charge point at the intersection of Grand Avenue and Paterson Plank 
Road, from whence it flows via gravity sewers to the Central Plant. 
Another pumping station is located at 60th Street. The other pump
ing stations are a lift station at 43rd Street which pumps sewage into 
the Central Plant and a lift station at 91st Street which pumps sewage 
into the Northern Plant. The remainder of the sewerage system is 
reported to operate by gravity. 

A design report prepared by the Newkirk Engineering 
Company titled "Preliminary Report, Central Wastewater Treatment 
Plant, North Bergen, New Jersey" was submitted to the New Jersey 
State Department of Health on November 12, 1968 and again on Feb
ruary 18, 1969. According to the report, construction of a trunk sew
er was initiated by North Bergen in 1964 along West Side Avenue under 
a Federal Grant for the express purpose of making a connection to the 
system of the Jersey City Sewer Authority, in order to enable that 
agency to treat the sewage from North Bergen. Municipal ~fficials of 
North Bergen described the constructed portion of the trunk sewer as 
extending westwardly in 91st Street from a point east of Nolan_ Avenue 
to the Erie-Lackawanna Railroad, crossing the Railroad and continu
ing in a sewer right-of-way in a westerly direction to a point on the 
west side of the New York, Susquehanna and Western Railroad. The 
trunk sewer then extends in a southerly direction along the westerly 
side of the Railroad to 83rd Street, where it further continues in a 
southerly direction in West Side Avenue to 43rd Street. That portion 
of the proposed trunk sewer south of 43rd Street, which would have 
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connected to the existing 48 inch diameter Jersey City Sewer Author
ity West Side Interceptor Sewer by means of a proposed 20 mgd pump
ing station was not constructed as North Bergen decided not to imple
ment the connection or effect a sewage treatment agreement with the 
Jersey City Sewer Authority. The construction of the trunk sewer 
north of 43rd Street was reported complete but not operational as of 
the date of this Report. Information obtained from the files of the 
New Jersey State Department of Health indicates the size of this sew
er to be 27 inch diameter at 91st Street and Nolan Avenue, 30 inch 
diameter at 69th Street and West Side Avenue, 33 inch diameter at 
50th Street and West Side Avenue and 36 inch diameter at 43rd Street 
and West Side Avenue,. constructed at a 0.1 percent slope throughout 

· its length. These indicate a pipe capacity of 6. 3 mgd to 13. 7 mgd 
progressively along the length of the sewer. Sewers in the area 
pertinent to the Report are shown to the extent data was available, on 
Appendix D, Existing Sewerage Facilities. 

According to the Newkirk report, the Central and North
ern Plants were constructed as primary treatment facilities and 
placed in service about 1928. The Woodcliff Plant, also constructed 
as a primary facility, was placed in service about 1959. 

Pollution abatement orders were issued to the Township 
by the New Jersey State Department of Health in connection with all 
three treatment plants in September 1967. Subsequent to the issuance 
of these orders, the Newkirk report was submitted to the New Jersey 
State Department of Health for their review. This report proposed 
that all three existing plants be abandoned and be replaced by a new 
secondary treatment facility to be constructed at the location of the 
present Central Plant. New temporary chlorination facilities were 
completed in March 1969 and a new pumping station to eventually 
serve the proposed new secondary plant was placed under construc
tion in 1969, both at the Central Plant Site. Both of the above instal-

· lations were approved by the State Department of Health as interim 
measures. 

The Newkirk report states that the existing total tribu
tary population contributing waste flows is estimated to be 46, 000 
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persons and that industrial contributions will reach 2. 0 mgd by the 
year 1993. The types of industry that are presently contributing to 
flows are listed as cloth dyeing, plating, paper making, truck ter
minals, railroad yards, steel fabrication, embroidery, fur dyeing, 
bleaching, paper works, plastics and a slaughter house. Analysis 
of catch samples indicates values of BOD from 260 to 280 ppm, sus
pended solids from 260 to 280 ppm, and pH from 6. 2 to 6. 8 at the 
three existing plants. 

There is reportedly insufficient space at the Woodcliff 
Plant to permit upgrading the present primary treatment and this 
plant presently has no sludge treatment fac~lities. According to North 
Bergen municipal officials, as soon as ~resh sludge settles to the bot
tom of the Woodcliff Plant clarifiers, it is pumped via a force main 
installed in J. F. Kennedy Boulevard and 79th Street to the Northern 
Plant sewage collection system at Bergenline Avenue, from whence it 
flows by gravity to the Northern Plant. 

Exhibit No. 5G is a schematic flow diagram of the ex
isting Central Plant. Sewage enters the plant from the discharge of 
a lift station which reportedly also handles storm water flow. Sew
age flow then passes successively through hand cleaned bar screens, 
a grit removal chamber and Imhoff tanks having a reported capacity 
of 4. 0 mgd based on a detention time of 2. 5 hours and a surface 
settling rate of 600 gallons per square foot per day. The plant efflu
ent is discharged to Cromakill Creek through a 24 inch diameter cast 
iron pipe approximayely 300 feet long. A recently installed vacuum 
type, solution feed chlorinator, having an adjustable capacity of 1, 000 
pounds per day, diffuses chlorine at the plant outfall sewer. Original 
construction provided for the removal of sludge from the Imhoff tanks 
to drying beds under glass. 

Exhibit No. 5F is a schematic flow diagram of the exist
ing Northern Plant. Sewage enters the plant from the discharge of a 
lift station and passes through hand cleaned bar screens, grit remov
al and Imhoff tanks, and is discharged into Bellmans Creek. Origin
al construction provided means for removing sludge from the Imhoff 
tank to uncovered drying beds. 
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As indicated by their surveillance reports, the New 
Jersey State Department of Health has evaluated treatment facility 
maintenance at both of these plants to be marginal, unsatisfactory 
and poor. As indications of the effectiveness of treatment provided 
at the existing Central and Northern Plants, the State Department of 
Health surveillance reports note that the flow through these plants is 
either straight through the units with little or no treatment afforded, 
or is bypassed entirely around the plants and directly into the receiv
ing creeks. Sludge drying beds are not in use and are, in fact, re
ported to be inoperable due to deficiencies in the sludge pumping 
facilities. Sludge scavenger service has presumably been provided 
at one or both plants on an "as needed" basis. Present average 
daily flows at each plant have been estimated to be 2. 0 mgd with es
timated peak flows of 2. 5 mgd. Neither plant is reported to be equip
ped with reliable flow metering equipment. 

The Woodcliff Plant reportedly treats an average daily 
flow of 1. 5 mgd. The treatment consists of screening, grit removal, 
barminutors, primary settling in two tanks, pre-chlorination and 
post-chlorination. The plant effluent is presently discharged into 
the Hudson River and as previously mentioned, the sludge is pumped 
into the collection system of the Northern Plant. The plant provides 
only primary treatment with no provision for proper chlorine contact 
time and no sludge handling facilities. With this present degree of 
treatment capability, the plant is unable to meet the present stand
ards required for discharge into TW-2 waters. The facility is not 
amenable to expansion for secondary treatment and the New Jersey 
State Department of Health evaluates the maintenance of the facilities 
at this plant to be satisfactory. 

The new secondary treatment facilities at the site of the 
present Central Plant, proposed in the Newkirk report, would be 
based upon a design flow of 8. 5 mgd, which is the projected estimate 
for the year 1993. This design flow includes an allowance of 2 mgd 
for industrial wastes. The proposed treatment process would include 
two mechanically cleaned coarse bar screens, two mechanically 
cleaned grit collectors approximately 16 feet in diameter with subse
quent grit washing, three comminutors, a plant pumping station with 
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variable speed sewage pumps, four primary settling tanks equipped 
with sludge collectors, scum collectors and pre-aeration facilities, 
four high rate trickling filters fed by distribution manhole, four sec
ondary settling tanks equipped with sludge and scum collectors, and 
pumping facilities for return of sludge to the primary settling tanks 
before pre-aeration, chlorination equipment with chlorine feed paced 
by flow measurement and chlorine demand, and a chlorine contact 
tank. Plant effluent would be discharged to Cromakill Creek. Sludge 
handling and disposal facilities would consist of holding and thicken
ing tanks, vacuum filtration with chemical conditioning, and inciner
ation with disposal of ash by pumping of ash slurry to lagoons on the 
site. Miscellaneous proposed plant facilities are an administration 
building containing main control center, offices, laboratory, garage 
and workshops, and standby power plant. 

The Newkirk report proposes to use the West End Avenue 
trunk for conveying Northern Plant sewage to the proposed new 43rd 
Street facility. A pumping station would be constructed at the Wood
cliff Plant which would convey the sewage from the Woodcliff Plant 
service area to the Northern Plant service area by means of a force 
main. The existing 43rd Street Plant, Northern Plant and Woodcliff 
Plant would be abandoneq and all sewage would be treated at the new 
43rd Street secondary facility. 

The New Jersey State Health Department has reportedly 
rejected an application to construct the new Central treatment plant 
as proposed in the Newkirk report. As of the date of this Report it 
is understood that the new 43rd Street Pumping Station is operational 
and is receiving flow from the Northern Plant through the West Side 
Interceptor Sewer. The Woodcliff Plant is still operational and dis
charges into the Hudson River. 
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19. Bergen County Sewer Authority Plant - Little Ferry 

Hackensack River - Mile 12.7 

The Bergen County Sewer Authority's Plant is located 
on the west bank of the Hackensack River on Mehrhof Lane in Little 
Ferry, N. J. This facility, and the trunk and interceptor sewers 
tributary to it, are operated and maintained by the Bergen County 
Sewer Authority, an independent, autonomous agency established by 
the Bergen County Board of Chosen Freeholders in 1947 to have 
jurisdiction over the administration, construction, maintenance and 
operation of trunk and intercepting sewers, and sewage treatment 
works within the Bergen County-Hackensack River Sanitary Sewer
age District which was also established at that time. 

The Bergen County-Hackensack River Sanitary Sewer
age District is presently comprised of the following 50 municipalities, 
most of which lie, in whole or in part, within the Hackensack River 
drainage Basin: Alpine, Bergenfield, Bogota, Carlstadt, Cliffside 
Park, Closter*, Cresskill, Demarest*, Dumont, East Rutherford, 
Emerson, Englewood, Englewood Cliffs, Fairview, Fort Lee, 
Hackensack, Harrington Park*, Hasbrouck Heights, Haworth*, 
Hillsdale, Leonia, Lodi, Little Ferry, Lyndhurst, Maywood, 
Montvale, Moonachie, New Milford, North Arlington, Northvale*, 
Norwood*, Oradell, Old Tappan, Palisades Park, Paramus, Park 
Ridge, Ridgefield, Ridgefield Park, River Edge, River Vale, 
Rockleigh, Rutherford, South Hackensack, Teaneck, Tenafly, 
Teterboro, Washington Township, Westwood, Woodcliff Lake and 
Wood Ridge. According to reports prepared by Clinton Bogert 
Associates, engineering consultants to the Sewer Authority and a 
March 1969 report titled "Sewer Facilities" prepared by the Bergen 
County Planning Board, the Sewer Authority had service contracts 
with the 36 member municipalities that are underlined above and, · 
in addition, with the municipality of Rochelle Park which lies outside 
of the Bergen County-Hackensack River Sanitary Sewerage District. 
Reportedly 29 of these municipalities are fully connected to the 
Authority's facilities with others expected to be connected by 1971. 
The Authority expects that it will soon enter into agreements to 
serve those communities listed above which have been marked with 



an asterisk {*) and anticipates that at some time in the future it will 
serve all of the remaining member municipalities with the exception 
of Lodi which is sewered into the system of the Passaic Valley 
Sewerage Commissioners and, in addition, will also serve the 
municipality of Edgewater which lies outside of the Authority's 
District. Location of the plant and the area it serves is shown on 
Exhibit No. 4, Existing Sanitary Sewer Service Areas. 

The Little Ferry Treatment Plant, with an original 
design capacity of 20 mgd, was put into operation in 1951 upon the 
completion of the Authority's Overpeck Trunk Sewer. It initially 
served, in whole or in part, the municipalities of the Cliffside Park, 
Englewood, Fairview, Fort Lee, Leonia, Palisades Park, Ridge
field, Ridgefield Park, Teaneck and Tenafly. A portion of the 
municipality of Cresskill was connected to the Sewer Authority's 
System in 1957. 

The Authority's Stage II improvements, the final phase 
of which was completed in 1964, increased the capacity of the Little 
Ferry Plant to 50 mgd. These improvements were necessitated as 
other municipalities executed contracts to have their sewage treated 
by the Sewer Authority. With the construction of trunk sewerage 
facilities along the Hackensack River in 1960, the municipalities of 
Bergenfield, Bogota, Dumont, Emerson, Hackensack, Little Ferry, 
Maywood, New Milford, Oradell, Paramus, River Edge, Rochelle 
Park, South Hackensack, Teterboro, and Westwood were served. 
The Borough of Moonachie was connected to the Sewer Authority's 
system in 1961. 

In 1967, the municipality of Hillsdale joined the Auth
ority. The completion of the Hasbrouck Heights Extension this 
same year provided for servicing Hasbrouck Heights and a small 
portion of the Meadowlands in the Borough of Carlstadt. Hasbrouck 
Heights ceased operating its municipal treatment plant in 1969. 

A November 1969 Project Report prepared by Clinton 
Bogert Associates indicates completion of the Washington Township 
Extension, a trunk sewer to serve that municipality. 
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Since its inception, the Bergen County Sewer Authority 
has provided treatment and trunk facilities which have allowed dis
continuing the operation of 24 separate municipal treatment plants 
and numerous individual industrial package plants, as well as pro
viding service for many industrial establishments which formerly 
discharged their wastes with little qr no treatment to the Hackensack 
River and its tributaries. 

Reported sewerage construction in progress as of the date 
of this Report includes construction of Stage 1 collection facilities 
by the municipality of Woodcliff Lake, construction of Stages I, n, 
lli-A and IV collection facilities in the Meadowlands by the East 
Rutherford Sewerage Authority, construction of Stage n collection 
facilities in the Meadowlands by the Carlstadt Sewerage Authority 
and construction of the remainder of its sewage collection system 
by the municipality of Park Ridge. 

The Bergen County Planning Board reports that the 
municipalities of Closter, Demarest, Harrington Park, Hayworth, 
Montvale, Northvale, River Vale and Washington Township had 
sewage collection systems in the design stage as of March 1969. 

According to the 1969 Project Report and the March 
1969 Sewer Facilities Report prepared by the Bergen County Planning 
Board, Bergen County Sewer Authority projects in the design phase 
include the Northern Valley trunk extension, the Pascack Valley 
East trunk extension, the Pascack Valley West trunk extension, the 
Hackensack Valley Phase 2 trunk sewer enlargement, the Little 
Ferry Sewage Treatment Plant Expansion and the East Rutherford 
Extension. 

The Bergen County Planning Board report anticipates 
that Washington Township and Montvale will be connected to the 
Sewer Authority system during 1970 and that Park Ridge, which 
presently has the sewage from about 600 of its citizens treated by 
the Authority, should be fully connected in 1971, as will be the 
municipality of Northvale. The municipalities of Demarest, Haworth, 
Norwood and River Vale are expected to join the Authority in 1972 



and Closter is expected to be fully connected at that time. Harring
ton Park should be connected in 1973. 

The Authority service district includes an area of 
about 115 square miles containing a resident population of approxi
mately 660, 000. At the time of this Report, the Authority was 
reported to be serving a tributary area of about 55 square miles 
and a population of approximately 480, 000 persons. 

In general, the developed area presently being served 
by the Authority is essentially residential in character and is typical 
of most of the development in the upper Hackensack Valley. Recent 
building trends have largely been in the direction of constructing 
high density multiple dwelling units in the more populated areas, 
with low density, single family units being constructed in the rela
tively less developed northern communities. Nevertheless, there 
are several large areas, as well as some portions of several muni
cipalities within the present service area, that have been developed 
with industrial and commercial establishments. Although most of 
the waste from this type of use is discharged into the Authority's 
facilities by means of municipal collecting systems, the Authority 
has entered into separate contracts with some of these contributors. 

Each sewage collection system tributary to the Auth
ority's interceptor facilities is owned, operated and maintained by 
the respective individual municipality. These collection systems 
are of the separate sanitary sewer type except for those in 
Englewood Cliffs, Fort Lee, Hackensack, Ridgefield Park and 
Palisades Park which have combined sewerage systems, and 
Cliffside Park, a portion of whose system is of the combined sewer 
type. The first four of the above listed municipal systems are 
equipped with regulators which bypass excessive peak storm flows. 
Nevertheless, storm flows at the Plant reportedly exceed those 
that would normally be expected to occur from facilities entirely of 
the separate sanitary sewer type. Hackensack and Cliffside Park 
have applied for Federal aid in separating their combined sewers 
and the municipality of Dumont has applied for Federal aid in re
constructing their existing sewerage system. The more recently 
installed sewerage systems are located in the municipalities of 
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Carlstadt, Cresskill, Emerson, Hillsdale, Moonachie, Paramus, 
Teterboro and Westwood. The more northerly communities joining 
the system will have new separate sewerage collection systems 
since they are presently being served by individual disposal systems. 

The Little Ferry Treatment Plant is fed by two major 
interceptor facilities. The Overpeck Trunk Sewer, constructed in 
1953 to serve the Overpeck Creek Valley and a portion of the area 
on the east side of the Hackensac~ River, enters the plant from the 
east after crossing beneath the Hackensack River as a 60 inch dia
meter sewer. It reportedly has a permissible capacity of 57 mgd. 
The Stage n Trunk Sewer, constructed in 1960 to serve the Hacken
sack River Valley enters the plant from the north as a 96 inch dia
meter sewer. It reportedly has a permissible capacity of 185 mgd. 

Major Bergen County Sewer Authority Sewers in the 
immediate proximity of the Meadowlands include the Hasbrouck 
Heights Extension South~e~t 'Trut:J.k Sewer and the Fairview Exten
sion of the Overpeck Trunk Sewer. 

The Hasbrouck Heights Extension Southwest Trunk 
Sewer discharges into the 96 inch diameter Stage IT Trunk Sewer as 
a 48 inch diameter pipe immediately north of the treatment plant 
site. This 48 inch diameter sewer extends in a generally south
westerly direction through easements to the easterly terminus of 
Empire Boulevard and continues westerly in Empire Boulevard and 
Moonachie Avenue as a 48 inch diameter sewer to Commercial 
Avenue in the Borough of Carlstadt. It continues westerly in Moon
achie Avenue as a 36 inch diameter sewer to a point immediately 
west of Berrys Creek. From this point, the sewer continues as a 
36 inch diameter pipe in a generally northerly direction, through 
easements generally parallel to Berrys Creek, to the former 
Hasbrouck Heights Municipal Treatment Plant. 

The upstream portion of the Fairview Extension of the 
Overpeck Trunk Sewer originates as a 21 inch diameter pipe at a 
point in Fairview Avenue approximately 7 5 feet east of Bellman 
Street. This sewer continues as a 21 inch diameter pipe for some 
350 feet northerly through easements to a point in Bellman Street 
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where the sewer increases in diameter to 30 inches. The trunk 
continues in a generally northerly and westerly direction, changes 
direction several times, crosses into the Borough of Ridgefield and 
continues in an easement along the northerly side of Wolf Creek to 
a point on the westerly side of the Northern Railroad of New Jersey. 
The line continues in a northerly direction parallel to the railroad 
to the Corn Products Refining Company, skirting it to the south and 
west, and continues westerly along and in Hendricks Causeway to 
discharge into the 60 inch diameter Overpeck Trunk Sewer at 
Victoria Terrace. The Overpeck Trunk Sewer flows some 4, 000 
feet in a generally westerly direction, crosses under the Hackensack 
River and enters the plant. The interceptor sewers pertinent to the 
Report are shown, to the extent data was made available, on Appen
dix D, Existing Sewerage Facilities. 

A feasibility report prepared by the Authority's consul
ting engineers and submitted to the New Jersey State Department of 
Health states that the average flow to the present 50 mgd capacity 
Treatment Plant is approximately 48 mgd and is expected to exceed 
the present plant capacity by 1970. It further indicates that planning 
is under way for plant expansion to a capacity of 75 mgd which is 
expected to be adequate up to the year 1982. 

Population data compiled in connection with the studies 
for expansion of the Authority plant indicate that the present 
residential population served by the plant is 511, 100 and with the 
population of areas presently under negotiation to enter into service 
contracts with the Authority, the residential population served will 
soon become 552, 400. Of the present plant flow, it is estimated 
that approximately 11% of the total flow is received from industrial 
and commercial sources. It is also reported that peak flows to the 
plant from 1961 through 1968 were from 270% to 440% of actual 
average flows, and up to 350% of the design flow of 50 mgd. In 
anticipation of high peak flows to the plant, present facilities include 
provision for bypassing flows which exceed 250% of average design 
flow. Measurements of storm flow bypassing during the 5 year 
period from June 1964 through July 1969 reportedly indicate that 
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bypass flow was less than 0. 3% of total flow during that period, and 
that the bypassing took place in five separate occurrences during 
the period. 

Characteristics of the plant inflow sewage are reported 
to have averaged approximately 211 ppm BOD and approximately 
292 ppm suspended solids through 1968. In view of the anticipated 
extensions of the Authority service area into the predominantly 
residential northern valley of the Hackensack River basin, the in
fluent sewage is expected to contain somewhat lower BOD and sus
pended solids in the future. The industrial wastes component of the 
influent sewage has apparently not created unusual problems in the 
treatment process. 

The plant presently occupies about 15 acres of a total 
of approximately 74 acres owned by the Authority at the plant site. 
The areas immediately surrounding the plant property are at present 
largely undeveloped. 

A schematic flow diagram for the plant is shown on 
Exhibit No. 51. As indicated on the flow diagram, incoming sewage 
is carried to the plant in 96 and 60 inch diameter interceptor sewers 
which enter the plant screening chambers. Two mechanically 
cleaned bar screens with a total capacity of 60 mgd remove large 
debris for protection of the raw sewage pumps. Sewage then enters 
the wet well beneath the pump and blower house and is lifted approxi
mately thirty-five feet from the wet well to the grit collectors. 
Present pumping capacity, with one of the larger units considered 
to be out of service, is 150 mgd. Flows in excess of 125 mgd (250% 
of average design flow) are bypassed through a bypass structure on 
the pump discharge channel. 

Grit removal and washing of the grit is accomplished 
in one 35 ft. diameter unit rated at 50 mgd and in a second 45 ft. 
diameter unit rated at 75 mgd. Disposal of grit removed from the 
sewage is by burial at the treatment plant site. 



From the grit collectors, sewage enters the primary 
settling tanks. There are eight settling tanks providing a total 
surface area of 26, 300 square feet. The tanks are equipped with 
longitudinal and cross sludge collectors and skimming facilities. 
Two primary sludge pumping stations, each contiguous to one 
battery of four primary settling tanks, normally transit primary 
sludge to the sludge thickeners or, if necessary, directly to the 
sludge digesters. 

After primary settling, sewage flow then enters the 
aeration tanks which are comprised of six units with a total volume 
of 837, 000 cubic feet. Biological treatment is accomplished here 
by a contact-stabilization and step-aeration process. Under normal 
conditions of operation, four or five of the tanks are used for contact 
stabilization or re -aeration of returned sludge and the remaining 
tanks for aeration of mixed liquor. 

Following the· aeration tanks, sewage enters the 
secondary settling tanks, eight in number, which provide a total 
area of 50, 600 square feet. The tanks are equipped with longitudi
nal and cross sludge collectors and skimming equipment. Two 
secondary sludge pumping stations, one for each battery of four 
settling tanks, pump return sludge at a 25% return rate to the aera
tion tanks. Excess sludge is pumped to the sludge thickeners or, 
if necessary, may also be returned to the plant inlet. 

Following chlorination after secondary settling, sew
age passes through two chlorine contact tanks, one for each group 
of four secondary settling tanks, and is then conducted to the 
Hackensack River by two 72 inch outfall sewers, one from each 
chlorine contact tank. Total chlorine contact tank volume is 108, 000 
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cubic feet. Each outfall sewer is provided with a foam trap which 
is designed to recycle foam to the plant and prevent its accumulation 
on the surface of the Hackensack River. Chlorination is performed 
by two automatic proportional feed chlorinators, each rated zero to 
6, 000 pounds and one chlorine evaporator rated 8, 000 pounds per 
day. Chlorinators are automatically paced, based upon total plant 
flow as measured by Parshall flumes. Chlorination capacity, based 
upon design average flow of 50 mgd, is 38 ppm. Chlorination is 
presently performed from May 15th through October 15th of each 
year. 

The sludge thickeners, which receive primary and ex
cess secondary sludge, consist of two 65 foot diameter units having 
a total surface area of 6, 630 square feet. Elutriation and manual 
screening of the sludge, the latter having been installed as an in
novation during plant operation, are employed at the inlet to the 
sludge thickeners. It is reported that approximately 40% more 
screenings than removed by the raw sewage bar screens are thus 
obtained from the sludge and these screenings are also buried on
site. A thickened sludge pumping station contiguous to the sludge 
thickeners transports sludge averaging 5% to 8% solids to the four 
sludge digestion tanks. 

The digesters are each equipped with a floating cover 
and gas recirculation equipment. Total volume of the four digesters 
is 643, 000 cubic feet. Initially, sludge disposal was accomplished 
by lagooning in an area adjacent to the treatment plant. However, 
in May of 1967, lagooning was abandoned and disposal of sludge by 
barging and dumping at sea was commenced and is practiced to date. 
Permanent facilities for maintaining the barging operations are 
presently under construction to replace the temporary facilities 



pressed into service in 1967. The permanent facilities will consist 
of two 100 foot diameter sludge storage tanks with a total volume of 
334, 000 cubic feet, a sludge pumping station and barge docking 
facilities suitable for a 6, 000 ton sludge barge. The Authority ex
pects that these new barging facilities will be adequate for a plant 
flow of 75 mgd. 

It may be noted that the present secondary treatment 
process consisting of a contact-stabilization type of activated sludge 
with step-aeration was developed by in-plant experimentation prior 
to expansion of the plant to its present 50 mgd capacity. The initial 
treatment process employed in the initial 20 mgd plant was one of 
the conventional activated sludge type. 

An inspection of the treatment plant in November 1969 
indicated that the plant is generally well run and maintained. Pro
cess control appears to be closely maintained through the use of 
adequate plant laboratory facilities. 

From plant operating data contained in their consulting 

engineer's feasibility report on the proposed plant expansion to 7 5 
mgd, it is noted that BOD of the plant effluent, during the period 
from January 1966 through July 1969, was an average of 28 ppm, 
with a monthly high of 43 ppm {in 1968) and a low of 15 ppm (in 1966). 
BOD values of 40 ppm were reported for three months consecutively 
during this period. Similarly, plant effluent suspended solids 
averaged 32 ppm during the same period, with a monthly high of 48 
ppm (in 1967) and a low of 20 ppm (in 1966). No pollution abatement 
orders have been issued to the Authority by the New Jersey State 
Department of Health for inadequate treatment or other cause. 
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The proposed plant expansion to a 75 mgd capacity 
was proposed as a two stage construction program, the first stage 
of which would increase plant capacity to 62. 5 mgd, the estimated 
requirement for the year 197 2, and the second stage would accom
plish the final planned increase to a capacity of 7 5 mgd. The first 
stage of construction would consist generally of an increase in raw 
sewage pumping capacity within the .existing pump house to 230 mgd 
and the addition of four secondary settling tanks, a secondary sludge 
pumping station, chlorination facilities, a chlorine contact tank, an 
outfall sewer with foam trap., two sludge thickeners, a thickened 
sludge pumping station and miscellaneous improvements. The 
second stage of construction would consist of the addition of a screen 
chamber, a pump house providing additional capacity of 180 mgd or 
a total firm capacity of 300 mgd with the largest pump in each pump 
house out of service, a primary sludge pumping station, a blower 
house, a grit collector, four primary settling tanks and four aera
tion tanks. 

The new plant units would generally be of the same 
type and size as existing plant units, and would be designed to treat 
an average flow of 25 mgd and be hydraulically capable of handling 
at least 250% of design flow. It is proposed that peak flows in ex
cess of 250o/o of design flow continue to be bypassed to the Hackensack 
River. The average domestic sewage flow rate which was used for 
estimating design flows is 100 gallons per capita per day based on 
records of plant flows to date. The average commercial and indus
trial flow rate is estimated at 2, 500 gallons per acre per day. 



20. Public Service Electric and Gas Company. 
Bergen Generating Station. Ridgefield 

Hackensack River -Mile 13.4 

The Bergen Generating Station is located on a promontory 
southeast from the confluence of Overpeck Creek and the Hackensack 
River. at the foot of Victoria Terrace. 

Most of the station facilities are located to the west of the 
New Jersey Turnpike and to the east of the New York. Susquehanna 
and Western Railroad. In their 1966 preliminary report. the Public 
Health Service of the Department of Health. Education and Welfare 
stated that this facility had a rated capacity of 600, 000 kilowatts. 

A review of the records of the New Jersey State Depart
ment of Health indicates that waste water treatment consists of ap
proximately the same process as was heretofore described in detail 
for the Hudson Generating Station of the Public Service Electric and 
Gas Company in Jersey City. The Bergen Generating Station employs 
pH adjustment and some incidental settling in a waste water basin for 
the basic treatment process. with no chlorination provided. There is 
no indication that aeration for mixing purposes is employed as it is at 
the Hudson Generating Station. 

It appears that the same basic types of wastes are produced 
at the Bergen Generating Station as at the Hudson Generating Station. 
these being acid and alkaline in nature. The greater portion of the 
flow from the Bergen Generating Station is also comprised of cooling 
water which in this case is taken from Overpeck Creek and discharged 
into the Hackensack River at a point downstream from its confluence 
with Overpeck Creek. This discharge constitutes a potential source 
of thermal pollution of the river. The quantity of cooling water dis-

55 

charged has been estimated to be approximately 600 mg~. including 
approximately 0. 15 mgd of acid and alkaline wastes. With reference 
to the effect of the discharge of cooling water from this plant. the 
aforementioned Public Health Service Report indicated that the water 
in the Hackensack River in the immediate area of the outfall was 
raised in temperature from 4 to 7 degrees centigrade and that higher 
temperatures than that of normal river water persist for a distanc_e 
of approximately 1. 5 miles upstream and downstream from the poi~t 
of discharge. No effects were noted due to the discharge of the acid 
waste. 

Although no formal pollution abatement orders have been 
issued to this facility by the New Jersey State Department of Health. 
the Department's records indicate that the Bergen Generating Station 
has received notice of deficiencies in the plant effluent waters con
sisting of excessive COD. suspended solids. settleable solids and 
turbidity. Departmental surveillance records indicate a generally 
satisfactory level of plant maintenance. 

c. Other Sources of Pollution 

1. Industrial~ Commercial and Municipal 

The New Jersey State Department of Health. in its con
tinuing efforts to upgrade and maintain the water quality of the streams 
of the State. has extended its inspection and surveillance procedures 
in the Hackensack River watershed to include some of the industrial 
establishments not heretofore made subject to inspection. 

Bergen County. through its engineering staff and its 
Health Department personnel. in conjunction with the State Depart
ment of Health, has also been conducting inspections and surveys of 



the Hackensack River, particularly in the area between the Meadow
lands and the Oradell Dam. 

Beginning in the Summer of 1968 and continuing to the 
present, the Health Departments have been surveying and testing 
individual industrial establishments which, although sometimes con
nected to sanitary sewers or septic tanks for domestic waste, dis
charge their industrial wastes directly or indirectly into water 
courses by means of discharge into storm drainage systems or into 
drainage courses, all of which ultimately empty into the River. 

At some of these industrial plants, an attempt is made to 
control the level of wastes through the use of some type of treatment, 
usually primary settling tanks or lagoons. Unfortunately, the greater 
number of the plants surveyed appear to furnish no treatment of any 
type. 

The New Jersey State Department of Health requested the 
Hudson-Delaware Basin Office of the Federal Water Pollution Control 
Administration to aid in their inspection program. Consequently dur
ing 1969 a total of nineteen plants, some being the same ones surveyed 
by the State Department of Health, were visited for the express pur
pose of discussing the industrial wastes created by these industrial 
operations as they relate to pollution of the Hackensack River Basin. 
The manufacturing procedures, raw materials and waste streams 
were discussed and evaluated. A significant number of the establish
ments surveyed by the Federal Water Pollution Control Administration 
have indicated their willingness to connect to waste treatment facilities, 
either existing or proposed. 

Table 2 is a compilation of data from the test reports 
made by the New Jersey State Department of Health on a number of 
industrial establishments having diverse end products, within the 
Hackensack River watershed. The tabulation shows the number of 
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times tests were made for various parameters and the number of 
times each parameter was exceeded when compared to workable stand
ards established by the State Department of Health. Test sample re
sults shown in the table were from isolated grab samples and as such 
did not provide a quantitative description of the total amount of pollu
tant being discharged into the water course. However, it is signifi
cant to note that in general, tests o{ the grab samples taken show a 
consistent pattern of being above the limits used by the New Jersey 
State Department of Health for industrial wastes being discharged into 
streams. 

Table 3 is a compilation of data extracted from a report 
of a survey conducted by the Bergen County Health Department entitled 
"Hackensack River Water Quality Survey Project", dated October 27, 
1969. This report cites the existence of approximately one hundred 
outfall pipes and tributaries leading into the Hackensack River between 
the proposed Bergen County Dam site near the Midtown Bridge in the 
City of Hackensack and the Oradell Dam. According to the report, 
records were kept of all one hundred possible sources of pollution to 
determine their degree of activity during tidal action. All active 
sources were tested, where applicable, for presence and quantity of 
coliform bacteria, biochemical oxygen demand (B. O. D.}. chemical 
oxygen demand (C. 0. D.), Ether Solubility. pH. dissolved oxygen. 
temperature, color and odor. This table is arranged to indicate con
clusions drawn from the results of tests of samples taken from the 
positive sources of pollution, numbering fifteen, categorized as to 
bacterial. chemical, industrial, thermal and aesthetic. The general 
location of the fifteen sources are depicted on Exhibit No. 6, Hacken
sack River Water Quality, and are cross referenced to Table 3. 

The intent of Table 2 and Table 3 is to signal the total 
problem of pollution emanating from industrial and other establish
ments and not to impute the specific establishments tabulated herein. 
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Municipal 
Sewerage System 

Bayonne 

Jersey City-West Side 

Kearny 

Combined 
Sewer 

Systems 

Bayonne 

Jersey City-West Side 

Kearny 

TABLE 3A 

ESTIMATED B. 0. D. LOAD FROM MUNICIPAL DISCHARGES 
AND COMBINED SEWER OVERFLOWS 

Taken from Table B-1 of: 

"An Evaluation of the Significance of Combined Sewer Overflows 
in The Hudson River Enforcement Conference Area", June 1969. 

Estimated B. 0. D. Load from Municipal Discharges 
Hudson River Conference Area 

Treatment 
Plant Average Municipal Discharge B. 0. D. Load 

Capacity Dry 
Estimated MGD Weather Present, 
Population and Flow Million 

Served Type MGD Lbs/Yr. 

74, 000 20 (Primary) 8 2. 99 

110,000 36 (Primary) 15. 7 4.45 

32, 100 4 (Primary) 3. 2 1.29 

Future B. 0. D. loads were calculated on the assumption that all 
wastes will receive an average of 90 percent removal of B. 0. D. 

Taken from Table B- 2 of: 

"An Evaluation of the Significance of Combined Sewer Overflows 
in The Hudson River Enforcement Conference Area", June 1969. 

Estimated B. 0. ·D. Load from Combined Sewer Overflows 
Hudson River Conference Area 

Average Combined 
Area Population Runoff Storm Sewer 

Served Density Coefficient Intensity Overflow 
(Acres) (persons/acre) (Percent) (in. I hr.) (MGD) 

1, 260 58. 7 40 • 076 12. 7 

4, 470 24.6 40 • 063 52. 3 

1,692 19. 0 40 • 063 26. 7 

59 

Future, 
Million 
Lbs/Yr. 

• 459 

. 683 

.199 

Combined Sewer 
B. 0. D. Load 
Million Lbs/Yr. 

Present Future 

• 340 • 340 

1. 745 1. 745 

• 237 • 237 
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2. Storm Sewer Flows 

In urban areas., heavy precipitation produces storm water 
runoff which is a hazard and hindrance to pedestrian and vehicular 
movement. A system of pipes., appurtenances and structures collects 
that portion of the precipitation which flows over the ground surface 
during and after a storm, and carries it to a safe point of discharge. 
This arrangement of piping, usually referred to as a storm drainage 
system, generally discharges to the nearest local watercourse. 

Only within relatively recent times have storm water flows, 
coupled with urban street runoff, been recognized as a pollution source 
of significance. These flows, resulting from precipitation, street 
washings, lawn watering fire fighting and other domestic and public 
maintenance activities, carry tars, oils, greases, animal excrement, 
road salts , fertilizers, chemicals from weed and insect control, soot, 
fly ash, and other products developed within and deposited on the roads 
and streets of our urban ecosystem. Recent studies have shown that 
there are significant quantities of inorganic solids, organic matter 
both in suspended and dissolved form and even high counts of coli
form bacteria in storm water runoff. All of these constituents are 
detrimental to water quality in the receiving watercourse. 

Within the Hackensack River basin, presently built up areas 
contribute all of these pollutants and contaminants. In addition, be
cause of the use of the Meadowlands as a site for dumping of refuse 
and industrial wastes, where storm waters can flow over and through 
the waste accumulations, there are added leached pollutants which 
adversely affect the water quality. Industrial wastes may be dis
charged into and carried through existing storm water drains to the 
tidal portion of the Hackensack River. These discharges compound 
the problems and degrade both the biologic and aesthetic quality of 
the receiving watercourse. 

Anticipated quantities of storm water runoff may be com
puted through the use of acceptable empirical parameters. However, 
the quality of the runoff, the kinds of wastes, their strengths and 
their effects on the receiving watercourse, cannot be assessed at 
this time. The amount of test data is still small and not statistically 
consistent to permit empirical design parameters to be quoted. Only 
through continued sampling, testing and surveillance will specific 
values be developed. 
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Factual data as to the quality of storm water and urban 
runoff for the Meadowlands District is not available, nor can future 
values be predicted. Similarly, the specific effects of these pollu
tants on the Hackensack River cannot be given a quantitative value. 
Consequently, recognition of the fact that storm sewer flows are yet 
another source of pollution of the Hackensack River must suffice at 
this time. 

3. Combined Sewer Overflows and By-pass Discharges 

Combined sewers are those systems of pipes and appur
tenances intended to receive both wastewater and storm runoff water. 
Many communities th~oughout the United States, and in fact through
out the world, have ·such combined sewerage systems. Combined 
systems, constructed for the sake of economy, before the serious
ness of river pollution was fully understood, are generally found in 
older municipalities. 

As the detrimental effects of untreated sewage on receiving 
water courses became a recognized fact, and became intolerable from 
both health and aesthetic aspects, treatment facilities were construct
ed. However, it is not economically feasible to treat all of the com
bined wastewater, that is domestic and industrial wastes combined 
with storm water runoff, at treatment plants. Consequently combined 
sewers were provided with storm overflow provisions or relief sewers 
to carry the excess storm flow from a combined sewer to an independ
ent outlet. Many combined sewers are equipped with flow regulators 
or by-passes which permit only a predetermined amount of combined 
wastewater to enter a treatment facility, thus preventing the safe 
maximum capacity of the treatment facility from being exceeded. 

A generally accepted engineering design parameter has 
been to size sewerage systems to handle combined flows of up to 
three times the dry weather flow. When this rate of flow is exceeded 
the combination of sewage and storm water is diverted through regula
tors and by-passes to the receiving water. Overflow, which can occur 
as often as once a week during the summer months , results in sub
stantial organic loadings being discharged to the receiving water. 
Combined sewer overflows are a direct source of pollution of water 



courses since diluted raw sewage, together with surface water run
off are being discharged to water courses during periods of pre
cipitation. Storm water overflows tend to negate the benefit the ex
pensive and worthwhile treatment that complete sewage treatment 
plants have been constructed to accomplish. 

In addition to regulated overflows, sewerage systems that 
require pumping stations are usually equipped with by-passes. A 
by-pass is an arrangement of pipes which permits flow to be diverted 
around an hydraulic structure as a protective measure. The by-pass 
flow is usually discharged directly to a local water course. 

Similarly, sewage treatment plants are equipped with by
passes to protect the installation from inundation or from conditions 
of "flow -through" which result in the reduction or elimination of ef
fective treatment. Treatment plant by-passes may also be activated 
during malfunctions of the facility which requires the elimination of 
flow from the plant during time of repair. 

The Hackensack River is subjected to pollution from sew
age pumping station and treatment plant by-passes, and from regu
lated combined sewer overflows. It is reported that combined or 
partially combined sewerage systems presently exist in the munici
palities of Englewood Cliffs, Fort Lee, Hackensack, Ridgefield Park, 
Palisades Park, Cliffside Park, Jersey City, North Bergen and 
Kearny, all of which discharge combined sewer overflows into the 
Hackensack River or its tributaries. 

In a report entitled "An Evaluation of the Significance of 
Combined Sewer Overflows in the Hudson River Enforcement Con
ference Area" prepared by United States Department of the Interior, 
Federal Water Pollution Control Administration, Northeast ·Region, 
Hudson-Delaware Basin Office, dated June 1969, the problem of com
bined sewers in the . Newark Bay-Kill Van Kull area is discussed, as 
are seven other areas. The report comments: "Overflows from com
bined sewer collection systems can create pollution problems. The 
extent of these problems in the Hudson River Conference area are 
not known. Studies have been carried out in other areas to evaluate 
the quality of combined sewer overflows, and to a lesser extent, 
their effect on the receiving water. The purposes of this study are 
to review briefly the work already done, assess the problem as it 
relates to the Hudson River Conference Area and offer suggestions 
to the conferees regarding a solution to the problem." 
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The report explains that since by-passes and combined 
sewer system overflows are a mixture of sanitary wastewater and 
stormwater, such diversions result in the discharge of untreated 
wastes to the stream. Overflows also flush out any organic matter 
which may have accumulated in the collection system during the dry 
weather, low flow periods. This phenomenon is one of the many 
factors responsible for substantial organic loading of streams during 
storms. There have been few studies conducted which provide infor
mation on the quantity and quality of overflow from either combined 
sewers or separate stormwate r systems. The limited studies show 
that the quality of both combined sewer overflows and stormwater 
runoff is highly variable and dependent on the particular characteristics 
of an individual drainage or catchment area. Data collected in one 
area are n9t generally applicable to areas of similar or different 
characteristics. 

From the data collected it appears that the combined 
sewer overflow from developed areas could be expected to be an 
estimated 11% of the total municipal load, but in the area of Newark 
Bay-Kill Van Kull, the combined sewer overflow was found to be 
approximately one third of the total municipal load. This is due to 
the large metropolitan service area which is characterized by dense 
urban development having generally high runoff coefficients which 
increases the runoff and the number and severity of the combined 
sewer overflows. At the same time, in this urban area, there is a 
significant reduction of the municipal waste discharge load through 

. the use of waste water treatment facilities. 

The actual values derived for estimated B. 0. D. loads 
for combined sewer overflows for the Newark Bay area is 30% of 
the municipal discharge .. or 3, 185, 000 pounds per year. The total 
B. 0. D. load from the four ( 4) combined sewer systems tributary 
to the Newark Bay area is 10_, 550_, 000 pounds per year. 

Overflows from combined sewers contain suspended 
solids which are normally found in municipal sewage and also con
tain accumulated solids that have settled in sewers and are flushed 
out during periods of storm flow. This material constitutes a 
portion of the B. 0. D. contained in combined sewer overflows. 
These suspended solids increase the turbidity of the receiving waters 
and may settle to form benthic deposits which exert an effect on the 
D .. O. 



Combined sewer overflows have been found to contain 
densities of coliform organisms comparable to densities present in 
raw sewage. Other studies have indicated that coliform densities 
increased by a factor of ten in the vicinity of combined sewer over
flows., and persisted for periods of several days. 

Combined sewer overflows will continue to introduce 
constituents into receiving waters which will violate the standards 
for prescribed water uses. Overflows contribute organic material 
which decreases D. 0... introduces floating., suspended and settle
able material which reduces the aesthetic and recreational values 
of the receiving water and increases the bacterial densities which 
can constitute a danger to public health. 

To illustrate the importance of combined sewer over
flows as a significant pollution source., the data shown in Table No. 
3A was extracted from the report, listing however only those 
sources cited which discharge combined sewer effluent into the 
lower Hackensack River and Newark Bay. 

Much time.. effort and money is now being expended by 
Federal .. State and local governmental agencies., as well as by 
private industry., in programs designed to determine economically 
feasible methods for handling combined sewer overflows. It is 
generally recognized that complete separation of combined systems 
is, for the most part, usually not economically feasible .. and that 
other methods of pollution control of combined sewer overflows 
must be developed. 

A study.. conducted by the United States Public Health 
Service, to establish the amount and character of combined sewer 
overflows, entitled "A Preliminary Appraisal, Pollution Effects of 
Storm Water and Overflows from Combined Sewer Systems" resulted 
in the formulation of several conclusions: 

a) "The annual average combined sewer 
overflow volumes may represent some 
five percent of the total pollutional dis
charge into the nation's water courses; 

b) The average overflow from a combined 
sewer may contain from three to five 
percent raw sewage; and 
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c) During storm peaks, as much as 95 per
cent of the sanitary sewage in the sewer 
may overflow directly to the receiving 
stream." 

It can be readily seen that combined sewer overflows 
and bypasses for pumping stations and treatment plants play a 
significant part in the degradation of streams into which they dis
charge. The meagre data accumulated for the Newark Bay and 
Hackensack River area show that these waters have not escaped the 
problem. 

Combined sewer overflows presently adversely affect 
the water quality within the tidal portion of the Hackensack River. 
As the Meadowlands District is developed and urbanized, this prob
lem must be forcefully addressed to prevent its subsequent. ever 
greater impact. 

4. Leachates 

Water, the universal solvent, will in time dissolve and 
carry away all soluble constituents of matter with which it is in 
contact. The removal of soluble constituents from surface soil and 
its underlying strata, by rainfall.. by surface runoff, by ground 
water movement or by tidal action, in a slow orderly process.. is 
usually considered to be natural leaching. It is the natural leaching 
process which adds mineral matter to well water, forms caves in 
limestone deposits and concentrates mineral deposits. 

When man adds to this natural process by irrigating 
land, by diverting water to flood areas to be irrigated, by sinking 
wells and rapidly withdrawing ground water.. or by adding new and 
different materials to the surface of the ground, the rate of natural 
reaction is altered, usually in a detrimental fashion. 

In the case of the Hackensack Meadowlands, there is a 
natural exchange of nutrients and chemicals in the tidal marsh 
interface. The mineral matter from the salt water is deposited and 
the organic matter within the marsh is leached and flushed out. 
Man has been depositing refuse, industrial wastes, sludges and the 
like, on the surface of this marsh area. These wastes contain 
many materials which have soluble constituents. These wastes also 
undergo aerobic and anaerobic decomposition which, in turn, makes 
more materials available for leaching. 



Studies to date on sanitary land fills indicate that the 
mineral leachate from such land fills contains high values of sodium, 
potassium, calcium, magnesium, chlorides, sulphates, and bicar
bonates. Local increases of mineral elements may be as great as 
20 times that of the same area prior to placing the sanitary land 
fill in operation. 

Where sanitary land fills may be inundated by tides and 
remain saturated for extended periods of time, as is the case in the 
Meadowlands District, the total solids can increase tenfold, the 
BOD increase 50 fold, and bacterial loadings can reach values in 
excess of 250, 000 per 100 ml. 

When large volumes of water stay in contact with large 
masses of sanitary land fills, an adverse effect to the physical, 
chemical and biological quality of the receiving stream occurs. As 
the volume of water first leaches material from the wastes and then 
carries these leachates back into the river and disperses them in 
the river, taste and odor problems., color, possible turbidity and 
reduced dissolved oxygen may occur. The leachate may contain 
hydrogen sulphide, ammonia, nitrate -nitrogen and carbon dioxide. 

The leachate, having all of the nutrient constituents 
present.. may cause rapid growth of bacteria and related organisms, 
hasten an organic buildup or algae bloom .. and physically transport 
harmful organisms from the land fill site to the river. 

The leaching of organic materials will further result in 
high bio-chemical oxygen demands on the river. This may aggra
vate the dissolved oxygen balance causing it to drop.. reaching 
anaerobic conditions, or situations where no fish life can exist. 

Once again, the specific effects of these pollutants on 
the Hackensack River cannot be given a quantitative value. Conse
quently, recognition of the fact that this is yet another source of 
pollution of the Hackensack River must suffice at this time. 

5. Thermal Pollution 

Water temperature plays a major role in maintaining 
the water quality of an estuary. The effect of rapid or prolonged 
temperature changes of a body of water is intricate, influencing 
the physical, chemical and biological properties thereof. 
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An adequate supply of oxygen must be available within 
the water-based ecological system for a productive, healthy and 
aesthetically satisfactory aquatic environment. As water tempera
ture rises.. the amount of dissolved oxygen contained within the 
water decreases. Low or minimal quantities of dissolved oxygen 
will adversely effect the fish life and the other organisms in the 
aquatic community. Low dissolved oxygen can preclude proper 
assimilation of organic BOD loadings in the river, can lead to an
aerobic conditions., giving rise to odors and poor aesthetic 
conditions. 

. Most of the chemical effects on water quality, which are 
influenced by temperature .. center around bio-chemical reactions. 
Bio-chemical reactions rely mainly on enzymes. It is generally 
agreed that since enzymes are temperature sensitive.. the rate and 
activity of enzyme reactions increase with rising temperature to 
about 99° F, and then fall off rapidly. At the same time, BOD, 
which must be satisfied before assimilation of the organic matter 
is completed is also temperature related and is being acted on in 
much more intensive fashion by other micro-organisms. At higher 
temperatures these organisms use up the available dissolved oxygen 
at a much more rapid rate, yet due to the elevated temperatures, 
there is a reduced amount of dissolved oxygen available. The net 
result is a still more rapid decrease in dissolved oxygen and the 
possibility for an anaerobic situation being developed with con
comitant nuisance conditions. 

Rapid, or successive temperature changes., usually 
result in the elimination of desirable species and the establishment 
of rough., undesirable or nuisance fish and aquatic plants and algae. 

Thermal pollution has been defined as man caused dele
terious changes in the normal temperature of water. Water tem
perature may be changed directly by the addition of heat. Thus, 
waste heat becomes a pollutant equally as dangerous to water 
quality as the more tangible forms of waste. 

The increasing incidence of the introduction of heated 
waste waters into rivers has become a suqject of concern. The 
most significant source of thermal pollution is used cooling waters. 

The Federal Water Pollution Control Administration in 
its report "Industrial Waste Guide on Thermal Pollution", September 



1968, has reported that the electric power generating industry 
accounts for 80% of all cooling water used. Primary metals, chem
ical and petroleum industries account for nearly all of the remaining 
cooling water used. Almost one half of all water used in the United 
States is utilized for cooling and condensing by the power and manu
facturing industries. In 1964, this amounted to about 50 trillion 
gallons. 

It can be generally concluded that the demand for power 
will continue to rise, at least in the same ratio as in the past, or 
virtually doubling every ten years. As this demand for power in
creases, the waste heat problem will become more acute. 

The Hackensack River, lying as it does in the midst of 
a large industrialized area, is no exception to the national scene. 
The river is being used as a source of cooling water for three power 
generating plants, as well as other smaller industrial and manu
facturing establishments. The spent cooling waters are returned 
to the river. 

The specific effect of thermal pollution on the Hacken
sack River cannot be given a quantitative value. Consequently, 
recognition of the fact that this is yet another source of pollution of 
the Hackensack River must suffice at this time. 

6. Navigation 

Newark Bay with its deep draft channels leading into 
Port Newark is a major hub of international maritime traffic. The 
Hackensack River has a channel of approximately 25 feet in depth 
for a distance of 3. 8 miles above its mouth at Newark Bay, and a 
shallow draft channel of approximately 15 feet in depth for an 
additional 12.5 miles upstream. Large vessels use Newark Bay 
and the lower Hackensack River, while shallow draft vessels of the 
barge type travel upstream as far as the City of Hackensack. Small 
commercial boats as well as pleasure craft can use the tidal portion 
of the Hackensack River and portions of its tributaries. 

The use of the Hackensack River as a navigable water
way by commercial and private vessels of all sizes, classes and 
types, is another source of water pollution. 
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The accidental or intentional discharge of waste material, 
deposition of refuse, spills of oils or cargo, pumping of bilges or 
discharge of galley and sanitary wastes, be they from industrial, 
commercial or pleasure craft, contribute to the ever increasing 
pollutionalload on the waters of the Hackensack River. 

In the Proceedings of the Conference in the Matter of 
Pollution of the Interstate Waters of the Hudson River and its 
Tributaries-New York and New Jersey, held on September 28, 29, 
30, 1965 by the United States Department of Health, Education and 
Welfare, Volume 1, Col. R. T. Batson, District Engineer, U. S. 
Army Engineer District, N.Y. makes the following statements: 

''The most general law associated with pollution enforced 
by the Corps of Engineers, is Section 13 of the Rivers and Harbors 
Act of 3 March 1899. The law in essence states that it is unlawful 
to throw, discharge or deposit any refuse matter of any kind or 
description into navigable waters of the United States. You will 
note that water pollution in its broadest interpretation is not un
lawful under the statute, but only the deposit or refuse material 
which is injurious to navigation. Also, specifically excluded from 
the 'definition of refuse in the Act is matter 'flowing from streets 
and sewers and passing therefrom in a liquid state•. These dis
tinctions limit the role of the Corp of Engineers in the prevention 
of pollution. " 

"Since 1952, by an Act of Congress of 1888, as amended, 
1, as the Supervisor of New York Harbor, seek to prevent obstruc
tion and injurious deposits in the tidal water of the Harbor of New 
York, or its adjacent tributary waters or those of Long Island 
Sound. The prohibited materials covered by this statute are de
scribed more specifically as refuse, dirt, ashes, cinders, mud, 
sand, dredgings sludge, acid or any other material of any kind 
other than that flowing from streets, sewers, and passing there
from in liquid state. " 

"Incidentally, in association with these duties we desig
nate the dumping areas outside of the harbor for these ki..Ods of 
materials. 11 



"By the Federal Oil Pollution Act of 1924, the discharge 
of oil of any kind, or in any form, including fuel oil, oil sludge and 
oil refuse into tidal navigable waters of the United States from 
vessels is prohibited. " 

The State of New York has recently enacted legislation 
prohibiting the discharge of sanitary wastes from all vessels into 
navigable waters of the State of New York~ and the Federal govern
ment is also contemplating similar legislation. 

Legislation designed to prevent pollution and contamina
tion of our tidal areas~ is only as effective as the enforcement there
of. This is recognized as a difficult endeavor, even if enforcement 
were the responsibility of only one authority. 

Factual data of occurrence of wastes being added to the 
Hackensack River due to navigation is not available~ nor can future 
values be predicted. Further~ the specific effects of these pollu
tants on the Hackensack River cannot be given a quantitative value. 
Consequently~ recognition of the fact that contamination from 
navigation and river traffic is yet another source of pollution of the 
Hackensack River must suffice at this time. 

7. Tidal Exchange 

The major source of water within the tidal portion of the 
Hackensack River comes from the daily tidal exchange. Since 
normal daily fresh water flow from the upland areas of the Hacken
sack River is severely curtailed by the Oradell Dam there are many 
periods when there is little other than the tidal waters to dilute and 
disperse pollutional material which finds its way into this river. 

Because of the interconnections between the many bodies 
of water comprising the New York Harbor Tidal Complex, pollutional 
loads from many diverse areas are intermingled and develop the 
basic water quality of the entire tidal region. 

In studies which have been conducted over extended 
periods of time, the strength of the organic waste load within the 
Newark Bay-Kill Van Kull area has been assessed at 487 1 000 P.E. 
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(P.E. indicates population equivalents. P.E. is a means of ex
pressing the strength of organic material in wastewater. Domestic 
wastewater contains, on an average, 0. 17 pound of biochemical 
oxygen demand per person per day. Thus it is possible to describe 
the strength of an organic waste in terms of an equivalent number of 
persons. ) At the same time, during the same survey, coliform 
densities observed in the Kill Van Kull and the mouth of Newark Bay 
have been found to exceed 20~ 000 colonies per 100 ml on a regular 
basis. Water acceptable for swimming may be expected to have 
coliform counts ·of less than 2, 400 colonies per 100 m1 and water 
acceptable for shellfish culture may be expected to have coliform 
counts of less than 70 colonies per 100 ml. 

At each tidal cycle the waters from the Kills and from 
Newark Bay are carried into the Hackensack River. These waters 
remain within the tidal reach of the Hackensack River and slowly 
cycle back and forth, ultimately reaching an equilibrium condition. 

Thus the quality of the waters which enter from Newark 
Bay establish the base line. To this is added additional pollutional 
loads originating within the Meadowlands and in those upland areas 
directly tributary to the tidal portion of the river. 

The volume of purified waste water and fluvial advective 
flow is insufficient either to restrain or to flush out pollutants 
brought into the Hackensack River by the daily volume of 4. 5 billion 
gallons of tide water from Newark Bay. 

The full impact of the regional approach to wastewater 
treatment and pollution abatement must be re-emphasized if any 
significant change within the tidal area of the Hackensack River is 
to be effectuated. 



SECTION IV. EXISTING WATER QUALITY 

A. Introduction 

The terms "water pollution" and "water quality" mean vastly 
different things to different persons. To the conservationist~ the in
troduction to waters of any material which alters the appearance of, 
or affects the propagation of fish and other wildlife is gross pollution. 
To those persons engaged in industry or manufacturing processes re
quiring water use~ any materials in the water supply which increase 
production costs, which cause scaling or corrosion, or which decreas
es the efficiency of cooling and quenching, are gross pollution. To 
the layman~ the word pollution may be illustrated by water fouled so 
as to be obnoxious to sight and to smell. Negative reactions such as 
these may be caused by the fact that the waters cannot be used for 
purposes for which each individual wishes the water to be used. 

The years have seen water described in terms of its pollu
tion, in terms of its fitnes.s for use~ and in terms of water quality. 
Difficulty with attempting to codify concepts of fitness of water for 
various uses hinge on the various definitions of the word 'quality•. 
It has generally been agreed that the word pollution means the addi
tion of domestic sewage~ industrial wastes, or other harmful or ob
jectionable material to water. The more generally inclusive term of 
contamination has been used to signify the introduction of micro
organisms, chemicals, wastes or sewage into water which renders 
it unfit for its intended use. 

Water 1quality1 is defined in the "Glossary, Water and Waste
water Control Engineering" as: "The chemical~ physical, and bio
logical characteristics of water with respect to its suitability for a 
particular purpose. The same water may be of good quality for one 
purpose or use, and bad for another, depending on its characteristics 
and the requirements for the particular use". 

Thus, after all the impurities, all the additives~ and all the 
natural and man-made residues and effluents which flow into and be
come a part of the water have been cataloged, quantified and fully 
identified, their significance can only be interpreted relative to the 
needs and tolerances of each beneficial use to which the water is to 
be put. 
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There is a distinction between the terms 'effluent' and 'dis
charge'. An effluent is usually defined as being wastewater or other 
liquid~ partially or completely treated~ flowing out of a wastewater 
plant or portion thereof. It may generally be inferred that an efflu
ent carries some degree of pollution. 

Under many conditions a waste, which has been treated in a 
satisfactory manner~ may be discharged to a water course without 
causing measurable quality deterioration to it or adversely affecting 
subsequent anticipated water use. Hence even though by definition it 
is an effluent, by connotation it should be classified a discharge. A 
discharge is the rate of flow, or volume of water flowing in or into a 
stream or conduit at a given place and within a given period of time. 

With :-espect to the Hackensack River, we are essentially 
concerned with the quality of the water within its tidal portion within 
and adjacent to the Meadowlands District~ and with all of those factors 
which can affect~ influence and alter this quality. 

For years nature's ecological balance has maintained this 
important natural resource~ this aquatic environment of streams and 
estuaries, in harmony with the demands placed upon it by man. How
ever~ as man has concentrated his numbers~ multiplied his waste 
production, concentrated industrial activities in small geographic 
areas~ and developed new and voluminous solid and liquid wastes far 
beyond the capacity and capability of nature to effectively neutralize 
and return them to the ecological cycle. there has been deterioration 
and degradation of this environment. 

Earle B. Phelps in his book "Stream Sanitation" states in the 
opening paragraph: ''A stream is something more than a geographic 
feature. a line on a map. a part of the fixed permanent terrain. It 
cannot be adequately portrayed in terms of topography and geology. A 
stream is a living thing. a thing of energy. of movement. of change". 

A typical stream increases in size~ depth and volume of flow 
as it travels from its upland source to its ultimate discharge into the 
sea. In the tidal zone of a river it is usual to find the greatest con
centration of population. of industry, of transportation and of com
merce. As a consequence, a river is usually heavily polluted in this 
location. Fortunately, in most rivers a combination of continuous 
large stream flow. fairly rapid and extensive circulation of tidal cur
rents and the assimilative capacity of the waters themselves tend to 
maintain water quality~ 



As long as the introduction of contaminants is not great 
enough to upset the balance of life and cause the area to become toxic 
to plant and animal life. as long as the ecology can be mainta~ned. 
then the quality of the water can be maintained and can be improved. 
In our crowded urban areas. the water quality necessary for the con
tinued growth and development of planned human habitation can only 
be achieved through the orderly symbiotic actions of men and nature. 
Water quality standards are designed to enhance the quality of water. 
to make the environment a more pleasing and enjoyable one. and to 
permit greater utilization of the aquatic environment for recreational 
pursuits and for a plac.e of tranquil and aesthetic enjoymen~. 

B. Hackensack River Flow 

In a tidal area. the influx of new upland water has the effect 
of diluting and cleaning the area. and counteracting the debilitating 
effect of pollution. The Hackensack River is unique in that it has a 
very restricted fresh water addition. A general discussion of the 
Hackensack River watershed and its inter-relationship with the New 
York Harbor Complex has been presented earlier in this Report. The 
Hackensack River within the Meadowlands District is a "dead ended" 
tidal estuary receiving minimal amounts of fresh water. receiving 
the wastes of many communities and industries. being subjected to 
fouling by oils and bilge water from navigation, being used as the 
source of cooling water and depository for thermal pollution there
from. and receiving the runoff from natural and man-made wastes in 
the marsh flats. 

Since there is generally such a very low influx of fresh water 
at the top of the tidal estuary. there is no significant hydraulic gradi
ent developed to flush out the tidal waters during a tidal cycle. The 
greatest quantities of flush-out water generally occur at times of 
heavy rains. during storms. and those times when there is signifi
cant flow over the weirs at the Oradell Reservoir. It should be noted 
that during periods of heavy rainfall or storm. the prevailing winds 
are stronger and the tides are higher than normal. and as a result 
the Meadowlands become flooded. The benefit of added quantities of 
runoff which might be available for flushing out the river at such 
times is negated by the presence of excess volumes of flood tide 
water. At the same time. the effect of existing combined sewer 
overflows and bypasses also adds to the pollutional load within the 
estuary. 
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Based on a series of studies completed by Bergen County. 
the Regional Plan Association. Rutgers University. the United States 
Public Health Service and the Tri-State Transportation Commission. 
it would appear that the total Hackensack River Basin might require 
some 300 MGD of potable water by the year 2000. It has been report
ed that there will be a greater demand than the present sources of 
supply •. even fully utilized. will be able to supply to the extent of some 
45 MGD by the year 1980. Assuming that the required quantity of 
water can and will be developed from the existing watershed, then 
there must be a reduction. rather than necessary increase. in fresh 
water input to the upper reaches of the tidal portion of the Hackensack 
River. 

C. Stream Water Quality Parameters 

1. General 

To assess the present water quality of a body of water 
such as the tidal portion of the Hackensack River. an inventory of the 
existing stream and its condition should be made. Effective water 
pollution control is dependent upon having objective and accur~te sci
entific data on existing water quality. These data are needed to pin
point offenders and identify specific pollutants. define their concen
trations and describe their effects on present and potential water uses. 

The basic inventory needs to produce a picture of the 
normal stream flow with its quantity. direction. duration and velocity. 
Following this, an actual tabulation of location of all of the known ef
fluents and discharges with their types of contaminants. strengths. 
and quantities should be made and kept current. These inputs. or pol
lutional loads. should indicate the chemical. physical and biological 
constituents which are being added to the river from the centers of 
population, from industrial discharges. from the land adjacent to the 
river. from storm water flows and from thermal pollution sources. 

In addition to being a complex mixture of all these physi
cal and chemical components. a river system is also a dynamic sys
tem containing millions of micro-organisms which continually consume 
a~~ilable organic matter. upset balances of dissolved oxygen and sig
nificantly alter the water's chemical ano physical constituents. 

The Hackensack River is a part of the New York Harbor 
Tidal Complex and is particularly affected by Newark Bay. A com
plete inventory of the Tidal Complex area should include all factors 



which will affect the ultimate composition of the water and the water 
quality of the Hackensack River. Based on the input of all of this 
data, a model could be developed and a balance could be arrived at 
which should indicate the present status of the tidal estuary, and from 
which a prognosis for the continuation or improvement of the present 
water quality might be made. 

Much of this inventory has been made and a basic know
ledge of the existing quality of the waters of the Hackensack River is 
known. As more data is developed, from continued and better sur
veillance, more definitive information can be fed into and read out of 
this model. 

2. Dye Study 

A series of studies was conducted by the United States 
Public Health Service., Department of Health, Education and Welfare. 
In one of the studies, conducted September and October 1965, photo
fluorescent dye was released at the outfall of the Bergen County Sew
er Authority Treatment Plant, at Little Ferry, Hackensack River 
Mile 12. 7. The dye distribution and dispersion was monitored for a 
period of 19 days by the ~se of sensitive photometers which detected 
the concentration of the reactive dye. It was noted that with no fresh 
water inflow at the headwaters of the tidal estuary at the Oradell Dam, 
it took approximately three days for the first trace of dye to reach 
the mouth of the Hackensack River, River Mile Zero. It is evident 
that with no fresh water inflow, there is little net seaward movement 
of any material within the Hackensack River. It was further noted 
that the peak dye concentration remained in the vicinity of the point 
of discharge and did not change appreciably during the 19 days the dye 
was monitored. The dye concentration peak did flatten out, and yield
ed a more uniform concentration within the river with time. This 
again is an indication that when there is no appreciable fresh water 
flow from the upland areas, pollution or contamination introduced into 
the Hackensack River will tend to disperse and diffuse in the immedi
ate area of local introduction, and will merely oscillate tidally with 
its centroid returning to the point of release with each cycle. 

3. Dissolved Oxygen 

Wastes, be they domestic sewage, industrial waste or 
urban runoff, contain organic matter that will be decomposed by 
micro-organisms. These organisms exert a demand on the dissolved 

68 

oxygen (D. 0.) present in the receiving waters. In the process of 
stabilizing the organic wastes the D. 0. is decreased below its nor
mal level. High concentrations of oxygen demanding materials, those 
which exert a high biochemical oxygen demand (B. 0. D.) will cause a 
sharp reduction in the D. 0. which can result in the reduction or 
elimination of desirable aquatic life. 

Adequate levels of D. 0. in water are necessary to pro
vide a healthy environment suitable for normal growth of aquatic life. 
The amount of D. 0. in a water body depends on the inter-relations of 
temperature, water salinity, natural re-aeration from the atmosphere, 
existence of photosynthetic organisms, and the demand the pollutional 
load exerts on the receiving waters. A generally accepted D.O. value 
for good quality water for the protection of aquatic life is 5. 0 milli
grams per liter (mg I 1). The ability of a water body to retain D.O. 
is inversely related to the temperature and the salinity. Because of 
the tidal characteristics of the Hackensack River, with its concomit
ant mixing and retention of waters within the river, a lower quality 
water in any section of the tidal area has a direct effect on an area 
of higher quality. 

As previously stated, temperature has a direct effect 
upon the capacity of a receiving water to assimilate B. 0. D. without 
nuisance. Water temperatures also act as limiting factors in the 
propagation and survival of aquatic life. 

4. Physical Characteristics 

Other physical parameters of water quality are based 
on clarity of the water and how the water affects the aesthetic senses, 
particularly with regard to suspended solids, color, odor, taste and 
turbidity. 

Suspended solids are those solids which are visible and 
in suspension in the water. They are solids which can be removed by 
physical or mechanical means such as sedimentation or filtration. The 
susperrled solids are an important measure of the potential stream 
load that will form bottom sediments. The need for frequent dredging 
of navigational channels is a corollary to heavy suspended solids. At 
the same time. dredging imposes a heavy oxygen demand on the waters 
by resuspending organic matter which was part of the semi-stabilized 
benthic layers. 



Color is commonly caused by the extraction of coloring 
materials from humus or vegetable matter in forests or swampy and 
low lying areas. Color may also be imparted to water by leachings 
from man-made wastes, from the decomposition of iron, from other 
fine materials in suspension, by discharges from industrial activities, 
from street and surface runoff and by the presence of microscopic 
organisms. In general, color has little significance as a parameter 
of degradation of water quality, except that from an aesthetic view
point, the attractiveness of water is dependent upon the absence of 
any color which will detract from its enjoyment. 

Odors in water, generally related to and measured with 
taste, are caused by extremely small concentrations of volatile com
pounds. Since odorous materials are detectable when present in only 
a few micrograms per liter, the introduction of small quantities of 
odor producing materials into the Hackensack River will remain with
in the area for considerable periods of time. Some odors are pro
duced when organic matter decomposes such as those that are typi
cally present when surface wash of low lying marsh areas occurs. 
Industrial wastes, with particular emphasis on phenols, oils, aro
matics and petrochemicals, are responsible for odors within tidal 
areas. Another major source of odor is that caused by the death and 
decomposition of plankton which liberate minute traces of volatile 
essential oils. 

Phenolic type compounds in water can result in inhibi
tions of growth of necessary aquatic organisms, can result in the 
tainting of fish flesh and shellfish meats, and can act as a general 
biostatic or disinfectant. Oils and grease in waters can result in 
formation of objectionable surface slicks which reduce the potential 
use of the surface water for recreational purposes. Oil on the sur
face prevents natural re-aeration of the water, thus enhancing the 
degrading effects of organic materials in the water, preventing ~ 
stabilization of D. 0. in the water, leading to other odor problems 
and decrease of aquatic organisms and fish life. Oils and greases 
settle as they age, thus becoming part of the benthic layer where they 
inhibit normal bottom growths and further upset the ecology of the 
estuary. Oils too can taint the meat of fish and shellfish. 

Turbidity is the optical effect caused by the interception 
and dispersion of light rays passing through water containing small 
particles in suspension. It may be caused by silt, clays. surface 
wash from urban areas, suspended organic matter, microscopic 
organisms, precipitation of ma.terials where the surface wastes and 
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industrial wastes mix with salt waters from the tidal flow, or heavy 
concentrations of microscopic organisms. Turbidity effects the light 
penetration into water and thus effects the photosynthetic actions 
which may be taking place. Turbidity is also a limiting aesthetic 
factor in the acceptance of a surface water for recreational purposes. 

5. Chemical Characteristics 

Water quality of a tidal estuary is quite different from 
that of a surface stream being used for a source of drinking water. 
In the latter, the chemical constituent.s are more critical. In an 
estuary the chemical tests are for acidity (pH) and for chlorides, to
gether with the earlier tests mentioned for D. 0. and B. 0. D. with its 
companion test for chemical oxygen demand (C. 0. D.). On occasion, 
special tests for toxic materials are made. Nutrient levels are a 
special category. 

The pH test is used as a general descriptive term for 
the possibility of coagulation. disinfection, corrosion control, natural 
biota habitat and the presence of special industrial pollutants. 

Chlorides are a measure of the degree of salt water in
trusion, and hence a measure of the amount of mixing which takes 
place within the estuary. The strength of the chloride concentration 
is a further measure of the amount of fresh water influx from the in
let to the tidal reach at Oradell, and is a further indication of the 
suitability of this water for use as industrial process waters. 

Nutrient levels are significant parameters in the tidal 
estuary ecology. When other environmental factors are satisfactory, 
nitrogen and phosphorous become critical nutrients for the growth of 
algae. Although algae are desirable in limited quantities, if the 
waters are highly fertilized by these nutrients, if eutrophication takes 
place, then algal growths can exceed desirable limits, and cause nui
sance conditions to develop., Eutrophication means that the contained 
body of water, or ecosystem under study, is high or rich in nutrients. 
The ecosystem is characterized by a large quantity of planktonic algae, 
low water transparency, low to zero dissolved oxygen in the lower 
layers of the water, colored, odorous dep?sits giving off hydrogen 
sulphide and an absence of larger or higher forms of aquatic organ
isms. The presence in the environment of compounds containing 
these nutrients result from both natural and man-made sources. The 
frequent inundation and the usual saturation of tidal areas can and do 



add significant quantities of leachate to the estuary daily. These 
marsh lands which have been disturbed by excavation and filling for 
various purposes, resulting in the disruption of the natural ecology, 
are a constant, present, and possibly future source of odors as well 
as a source of soluble nutrient materials which add significantly to 
the eutrophication of the estuary. Ammonia, nitrates, and nitrites 
are the nitrogen compounds which form the soluble constituents for 
plant growth. These come from rainfall, storm water runoff. from 
domestic and industrial wastes. and from the leachings from solid 
wastes. The phosphorous compounds known by the general term 
"orthophosphates" are generally derived from man-made pollutants 
with the polyphosphates used in detergents as one of the major sourc
es. Many industrial wastes contain other forms of phosphates which 
add to the total nutrient imbalance. When advanced eutrophication of 
the receiving stream is evidenced, all of the anticipated problems of 
a highly productive ecosystem may be expected. 

6. Bacteriological Characteristics 

Coliform organisms are a group of bacteria predomi
nantly inhabiting the intestinal tract of warm blooded animals. They 
include all aerobic and facultative anaerobic, Gram-negative, non
spore forming bacilli that ferment lactose with the production of gas. 
Coliform bacteria are not usually pathogenic. The presence of patho
genic bacteria in water, as a result of the contamination by sewage, 
is dependent upon the warm blooded animal contributing to that sew
age being ill of an intestinal disease, and upon the survival of the 
pathogen in an environment which is not favorable to it. Coliform 
bacteria are always present if sewage is present and are generally 
much more hardy than pathogens. It is for this reason that the bac
teriological evaluation of water is always based upon a dete~mination 
of whether or not coliform organisms are present and in what concen
trations. Total coliform densities, as determined by the Most Prob
able Number (MPN) test procedure, have traditionally served as the 
indicator of pollution. Most established standards relating to water 
use and water quality are based on this indicator organism. 

White total coliform densities are used as indicators of 
pollution, it is recognized that these organisms may originate from 
non-human sources. Hence other indicator organisms such as fecal 
coliform group and fecal streptococci are used to further identify pos
sible human contamination. The presence of such specific organisms 
above certain acceptable levels is indicative of the presence of human 
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fecal wastes which may contain pathogenic organisms capable of 
causing disease in humans. 

During the summer of 1965 the United States Public 
Health Service conducted a preliminary study of the water quality of 
the tidal portion of the Hackensack River. A series of 27 stream 
sampling stations were established and routine data collected. Addi
tional special studies were also conducted to establish temperature 
profiles, nutrient profiles and coliform concentrations. The locations 
of the sampling stations have been indicated on Exhibit No. 6, Hack
ensack River Water Quality. Based on the data collected, the follow
ing graphs were prepared indicating the average profiles within this 
portion of the stream. 

The C. 0. D. profile, Exhibit No. 7A, which is the mea
sure of all substances which could potentially be oxidized to carbon 
dioxide (C02) and water, shows a significantly high value throughout 
nearly the entire length of the stream. Once again the similarity in 
values throughout the reach, both at high and low slack tides., is fur
ther indication that the waters within the river do not tend to flush 
out., but merely shuffle back and forth, developing a uniformity 
throughout. 

The B. 0. D. profile. Exhibit No. 7B, which is the mea
sure of the amount of oxygen utilized by bacteria while stabilizing 
decomposable organic matter under aerobic conditions., is signifi
cantly higher for low slack values than for high slack. Even high 
slack values are much above normally unpolluted surface waters' 
values of from 2 fo 3 mg I 1. The high slack values are lower than 
low slack values due to the presence of the very large dilutional flow 
of the tidal prism. The fact that even with a tidal prism of some 4. 5 
billion gallons. the pollutional load within the Hackensack River does 
not drop to values under . 3 mg I 1 consistently is a dual indication of 
the extent of pollution within the tidal portion of the Hackensack River 
coupled with the obvious fact that the waters of Newark Bay are in 
themselves also highly polluted. 

The D.O. profiles, Exhibit No. 7C and Exhibit No. 7D, 
show the amount of dissolved oxygen present within the water, and 
are futher indications of the health of the aquatic environment. D. 0. 
is essential, not only to keep organisms living, but also to sustain 
species' reproduction, to maintain vigor in all biologic colonies and 
to help develop biota populations. Oxygen enters the water by adsorp
tion directly from the atmosphere~ by surface diffusion, or by surface 



water agitation. The oxygen is removed by respiration of organisms 
and by decomposition. In photosynthesis, aquatic plants utilize car
bon dioxide and liberate oxygen which is re-absorbed by the water. 
Since photosynthesis is limited to the photic zone where light is suf
ficient to permit the process, the water must be clear enough to al
low the light to penetrate. When the water body is highly turbid, when 
oils and tars are present on the surface and when colors are added to 
the water from leachates and surface wash, even if the nutrients are 
present, the environment is not conducive to production of phytoplank
ton. Temperature is also a significant factor affecting the amount of 
D. 0. present in a water body in that the higher the water temperature, 
the less D. 0. is found present. Concurrently, the higher the water 
temperature, the greater the rate of biological activity or demand 
for available dissolved oxygen. 

Because all desirable living things are dependent on 
oxygen to maintain life processes that produce energy for growth and 
reproduction, dissolved oxygen is critical in the aquatic environment. 
When oxygen metabolism increases because of higher temperatures, 
organism development is speeded and greater amounts of D.O. are 
required to maintain existence. Natural purification processes to 
break down and stabilize organic matter is also accelerated with in
creased temperatures, thus reducing the dissolved oxygen that might 
remain available in the warmer, summer waters. 

It has been established that a minimum D. 0. level of 
4 mg/1 is necessary to merely support most fish life and other 
aquatic forms. The profile indicates that near the mouth of the river 
and up past the Overpeck Creek the D. 0. level is well under this 
minimum value. 

Based on the percentage of saturation, the D. 0. profile 
shows that the river is less than 50% of saturation throughout most 
of its length. The fact that there is no significant increase in D. O. 
saturation, but rather a decrease in the level, during the high slack 
values, is a serious indictment of the quality of the water within the 
Newark Bay area. 

The profiles of coliform and fecal coliform organisms, 
Exhibit No. 7E, show that the entire reach of the Hackensack River 
is subjected to high levels of sewage pollution and fecal contamination. 
The peak, occurring near the mouth at high slack, can be attributed 
to the poor water quality in Newark Bay. Since it has been reported 

71 

that the Jersey City and the Kearny treatment plants, which discharge 
their effluents to the River near the head of the Bay, are not function
ing at adequate treatment levels, the presence of fecal coliform colo
nies could be anticipated. 

Fecal and coliform contamination of the Hackensack 
River was further substantiated during the survey conducted by the 
Bergen County Health Department in the summer and early fall of 
1969. Sixteen ( 16) sampling stations were established at the locations 
shown on Exhibit No. 6, Hackensack River Water Quality. Tests 
were conducted on samples collected for the presence and quantity 
of coliform bacteria along the seven mile distance of the Hackensack 
River between the site of the proposed Bergen County dam near Mid
town Bridge in the City of Hackensack, and the Oradell Dam. The 
test results are depicted as profiles on Exhibit No. 7F and Exhibit 
No. 7G and illustrate the continued relatively high concentration of 
coliform densities present in the upper portion of the tidal estuary. 

D. Measures of Pollution 

1. Measured B. 0. D. Load 

In addition to the data compiled by the United States 
Public Health Service on the tidal portion of the Hackensack River, 
there have been other studies conducted with respect to New York 
Harbor and Newark Bay which add significantly to the overall picture 
of the present state of the water quality within the estuary. 

In the Proceedings of the Conference in the Matter of 
Pollution of the Interstate Waters of the Hudson River in its Tribu
taries-New York and New Jersey, held on September 28 to 30, 1965 
by the United States Department of Health, Education and Welfare, 
Volume I, Paul DeFalco, Jr., Director of the Project Study, Public 
Health Service, Metuchen, N. J. states: "Pollutional discharges to 
the Hudson River from the New York City line to the Narrows amount 
to 5, 091, 000 P. E. Because of the tidal nature of New· York Harbor, 
wastes from the East River, the Harlem River, the Kill Van Kull, and 
Newark Bay, enter the lower Hudson and Upper Bay and increase the 
pollutional loadings. 487,000 P. E. come from the Newark Bay-Kill 
Van Kull area". 

Mr. DeFalco further states: "In the Kill Van Kull and 
in the mouth of Newark Bay, coliform densities have been observed 
to exceed 20, 000 I 100 ml regularly". 
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In another report prepared by the Division of State and 
Regional Planning entitled "Technical Report #5A~ Engineering & 
Environmental Health Aspects and Effects of Meadowland Develop
ment"~ dated December 1967 ~ based on data from Public Health Ser
vice~ it is stated: 

11 In 19621 for the 8531 000 people served in the Hacken
sack River Basin~ the total organic waste from municipal and indus
trial waste treatment plants that entered the Hackensack River was 
estimated to be 1251 000 pounds of ultimate B. 0. D. daily~ or the 
equivalent raw sewage discharged by a population of 5001 000 11

• 

"Pollution at the mouth of the river near Newark Bay is 
due to inadequate treatment by the Jersey City West Side Plant and 
the Kearny Municipal Plant. Both are primary~ with Jersey City 
serving 300~ 000 people and providing little or no effective B. 0. D. 
reduction. Kearny Plant serves 39.1 500 people and many industries 
and provides less than half the removal of the ultimate B. 0. D. 11

• 

2. Measured D. 0. Concentration 

The report further states: "The lower portion of the 
river has approximately 21 sources of waste disposal. The waters 
of Newark Bay~ which are badly polluted~ wash periodically through 
the Meadows. The operation of the Oradell Dam reduces fresh water 
inflow to zero, and no fresh water flows into the lower portion of the 
river. This meager flow inhibits natural flushing out of wastes. Al
so, in this portion of the river, there is relatively low waste assumi
lative capacity, due to low reareation and low tidal dispersion". 

In a separate Proceedings Conference in the Matter of 
Pollution of the Interstate Waters of the Hudson River and Its Tribu
taries-New York and New Jersey~ Third Session~ June 18-19~ Albert 
Bromberg~ Chief of Operations~ Hudson-Delaware Basins Office~ 
Federal Water Pollution Control Administration~ Edison~ New Jersey~ 
states in his discussion of the Passaic River and Newark Bay: 

"The Passaic River is tidal for about 17 miles from 
Dundee Dam~ located near the Garfield-East Paterson Township lines~ 
to Newark Bay. The remaining portion of the basin is non-tidal". 

11 D. 0. in the tidal portion decreases rapidly to O. 0 mg I 1 
in the vicinity of Harrison. It increases gradually to about 2. 0 mg I 1 
in the upper portions of Newark Bay

11
• 
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3. Measured Coliform Organism Densities 
I 

Mr. Bromberg further states: "Total coliform concen
trations dropped to about 20~ 0001100 ml just below Dundee Dam and 
increased to 500~ 0001100 ml at the confluence of the Passaic River 
with Newark Bay. Concentrations dropped to 171 000 I 100 ml in the 
B II 

ay • 

"Fecal coliform concentrations followed the same pat
tern as total coliform. Below the dam~ concentrations were about 
2~ 1001100 ml and increased to abotJ.t 70~ 0001100 ml in Newark Bay". 

It is of interest to note that the State of New Jersey's 
established classification for surface waters for Newark Bay is TW-3~ 
which is defined as: 11 Tidal surface waters used primarily for naviga
tion not recreation. These waters~ although not expected to be used 
for fishing~ shall provide for fish survival. These waters shall not 
be an odor nuisance and shall not cause damage to pleasure craft 
traversing them". 

E. New York University Study of Harbor Water Quality 

Since the waters of the tidal portion of the Hackensack River 
are so intimately associated with the quality and use of the rest of 
the waters of the New York Harbor Tidal Complex~ and particularly 
Newark Bay~ all of these indications of the degree of water pollution~ 
and water quality in these other areas are essential to an understand
ing of the total problem facing the Meadowlands District. In keeping 
with this~ the following statement by the late Eugene E. Hult~ Com
missioner of Public Works of the City of New York~ made at the Sec
ond Session of Conference in the Matter of Pollution of the Interstate 
Waters of the Hudson River and Its Tributaries-New York and New 
Jersey~ September 20-21 1 1967 is cited: 

"The city was committed to the program described to insure 
safe bathing waters at the location of proposed beaches. Unfortunate
~Y~ however, continued sampling of the receiving waters disclosed a 
problem concerning the persistent apparent high level of dry weather 
coliform counts. Since 1946 there has t>een observed a steady rise 
in the coliform count in the New York City Harbor~ despite the fact 
that New York City has steadily increased its sewage treatment facili
ties under the Basic Program over the same period of time. The 
apparent rise in coliform counts is as yet unexplainable in terms of 



concomitant population growth or other more readily perceived fac
tors. One recognized source of coliform bacteria has been combined 
overflows. Of pertinent interest with regard to coliforms from this 
source is the fact that during a period of drought during the summer 
of 1964, when storm waters could not be blamed as a significant 
source of coliform bacteria, no appreciable reduction in coliform 
occurred, despite that previous die-away studies of coliforms pre
dicted a decrease in coliform density. 

Inasmuch as it was expected that the proposed construction 
of combined overflow treatment plants would remove a major source 
of coliform bacteria and hence make possible new bathing beaches at 
proposed locations in Jamaica Bay and the Upper East River, the 
Department of Public Works felt that prior to undertaking construe
tion of the storm overflow plants it would be prudent to seek more 
definite information with regard to coliform densities and survival 
in the New York Harbor over the past 20 years. 

New York University was engaged to study and evaluate the 
New York Harbor coliform density problem with the objective of de
termining from the available data for the period of time in question, 
whether the apparent rise in coliform bacteria density has in effect 
occurred, and if data analysis so indicated, the study would then be 
shifted to determine the possible cause or causes of the increased 
coliform density in the New York Harbor. The New York University 
study was completed and a report entitled 1New York Harbor Coliform 
Density Pollution Study1 , dated December 1966, was submitted to the 
City. 

The study based on an extensive analysis of all coliform data 
collected by the New York City Department of Public Works (New 
York Harbor Pollution Survey) is summarized in part as follows: 

( 1) The apparent rise in coliform densities is real, mean
ingful and significant. 

(2) The coliform die-away rates in the harbor waters have 
not changed significantly. 

( 3) A definite explanation for the coliform rise is not ap-
parent. 

Part of the summary indicates that 'there is an obvious lack 
of basic information regarding the ecology of the harbor'. 
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The report recommends that: 

(1) The harbor survey program conducted by the City of 
New York be continued and extended to include improved data pro
cessing methods and electronic calculations; 

(2) A program to determine the effectiveness of coliform 
removal by biological, physical or chemical treatment processes be 
initiated; 

(3) The installation of effective coliform reduction facilities 
at wastewater treatment plants discharging to New York Harbor waters 
be included in pollution abatement planning; 

(4) An ecological base line for the New York Harbor waters 
be established; 

(5) Further investigation of harbor pollution should not be 
solely concerned with any one individual parameter, but rather should 
be conducted on the basis that the harbor is a single unified ecological 

t " sys em • 

One additional comment made by Mr. Paul DeFalco at the 
Conference in the Matter of Pollution of the Interstate Waters of the 
Hudson River and Its Tributaries-New York and New Jersey held on 
September 28-30, 1965 in discussing D. 0. : 

"On the basis of the criteria of D. 0. content, the river dur
ing the survey this August, demonstrated the impact of the wastes 
discharged to it. The river never returned to a state of relatively 
complete oxygen saturation until it reached the ocean in the New York 
Bight. This was the result of additional waste discharge downstream 
which were sufficient to prevent full recovery. In the immediate city 
area, from the George Washington Bridge to the Narrows, D. 0. levels 
of less than 4 mg I 1 generally prevailed. In general, mean values 
during warm weather periods are less than 4. 0 mgl1 throughout the 
entire section under consideration. 

Oxygen levels in the major tributary areas of New York 
Harbor similarly showed severly depressed conditions due to large 
volumes of urban wastes discharged to the system in this area. 

Dissolved oxygen values in the Kill Van Kull have often been 
observed at values less than 2 mg I 1 and in the main channel of Newark 



Bay at less than 2. 5 mg /1. Newark Bay is~ in effect~ a vast holding 
pond with little net movement of the wastes discharged to it. These 
wastes exercise their B. 0. D. in the immediate area of the discharge 
to such an extent as to make the conditions of these waters offensive. 
In instances when the Passaic Valley sewage treatment plant was dis
charging to Newark Bay~ values of D. 0. approaching septicity were 
experienced throughout Newark Bp.y and Kill Van Kull". 

F. Present Surface Water Classifications and Standards 

The New Jersey State Department of Health is empowered 
to regulate and control wastewater effluents that are discharged to 
the waters of the State. Toward that end~ Surface-Water Classifica
tions and Water Quality Standards have been established by that agency 
for all water bodies in the State. These classifications~ as amended~ 
set up eight specific water classes as follows: Fresh Water (FW)-1~ 
FW-2. and FW-3; Tidal Water (TW)-1. TW-2~ TW-3; and Coastal 
Water (CW)-1 and CW-2. Specific classifications were applied to cer
tain of the river basins including the Hackensack. Passaic and Hudson 
river basins. 

The State Department of Health further promulgated regu
lations concerning treatment of wastewater~ both domestic and indus
trial~ discharged into the waters of certain water systems among 
which are included the Hackensack River basin q.nd the Passaic River 
basin~ including Newark Bay. These regulations set standards con
cerning the reduction of bio-chemical demand (B. 0. D.) in wastewater 
before its discharge~ and further permit the State to require what
ever treatment is needed for compliance with the established water 
classifications. A copy of the rules and regulations pertaining to 
water classification and water quality is appended to this Report as 
Appendix A~ and defines the State of New Jersey's established policy. 

Similarly~ the State of New York Water Resources Commis
sion has established standards for that State. A copy of "Classifica
tions and Standards of Quality and Purity for Waters of New York 
State" is also appended to this Report~ as Appendix B. 

The present water classifications applied to the Hackensack 
River and to the New York Harbor Complex are depicted on Exhibit 
No. 8~ Present Surface Water Classifications. 
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These classifications and wastewater treatment regulations 
represent the goals that the States have set in upgrading the quality 
of surface water supplies. 

G. Summary 

It becomes apparent then, that the present water quality must 
be evaluated in conjunction with the anticipated land use adjacent to 
the Hackensack River. 

As long as the Meadowlands area and portions of the Newark 
Bay area were to be mere navigation centers~ industrial complexes 
and dumping grounds for the solid wastes and refuse~ the existing 
water quality in the Hackensack River might continue to be tolerated. 
However, since the Rivers and adjacent land areas of New Jersey are 
no longer considered merely dumping grounds for man's wastes, the 
combined information gathered from the many diverse sources all 
point inexorably to the unhappy conclusion that the present water qual
ity within the Hackensack River is far from satisfactory. 

The low dissolved oxygen, the high organic loading, the pres
ence of excess turbidity~ floating oil and taste and odor producing 
substances~ the existence of benthic deposits~ the lack of adequate 
advective flow and the continued discharge of surface water~ indus
trial wastes _ and inadequately treated sanitary wastes all combine to 
degrade the quality of the River. 

There is small hope for significant improvement in the exist
ing water quality if the goals set forth in the present water quality 
standards are set so low and even these are not strictly and forcefully 
adhered to. The present water quality~ as has been found and report
ed by all the individuals and agencies that have studied the Hackensack 
River~ is a picture of continuing degradation. 

Only a strong. concerted, well monitored and effectively en
forced policy of improved collection and treatment will reverse the 
present trend of degradation of the River quality and permit the plan
ned development of the Meadowlands District. 
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SECTION V. THE COMPREHENSIVE MASTER PLAN 

A. Proposed Development 

The Comprehensive Master Plan promulgated by the 
Hackensack Meadowlands Development Commission for orderly 
development of the Meadowlands envisions a "reconstituted urban 
environment" in the area already subjected to the many pressures 
of an urban economy~ as compared to a "new town" or a "planned 
community" if the Meadowlands were an untouched piece of real 
estate. The Comprehensive Master Plan together with its companion 
Land Use Plan provide the framework for such orderly development. 

Recognition of the inherent problems that political., finan
cial and physical pressures have created in the heretofore somewhat 
disorderly development of portions of the Meadowlands was a major 
factor in the Plan's creation. These general problems have been 
recognized and solutions are being provided through the Plan and 
the efforts of the Hackensack Meadowlands Commission., its staff 
and consultants. 

The approach used to prepare the Land Use Plan is best 
defined in the words of the planners as being based on the following 
criteria: 

"that it serve the physical and environmental needs 
of the communities and the region concerned; that 
it be economically feasible; that it can begin to be 
implemented in the near -term; that it serve the 
long -range needs of the area as well as those of the 
short-term; that it can be phased in logical steps; 
that it be 'balanced' in terms of industrial, resi
dential, commercial, recreational and open space 
uses; that it be flexible (the needs of the communi
ties involved will undoubtedly change over the time 
frame of the development of the Meadowlands); 
that it be imaginative; that it employ new technol
ogy in the implementation of the plan and its phys
ical development; that it minimize the disruption 
of and attempt to preserve the ecological balance 
of the area.'' 

The Plan provides for a balance of land use aimed to 
meet the needs of the communities directly involved and the region 
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as a whole and~ in addition~ provides the flexibility required to 
meet changing needs as encountered during the term of development. 
The largest single allocation of land use is for conservation~ recre
ation and open space with accompanying areas of development for 
warehousing and industrial use; office and research facilities; 
residential development; educational facilities and cultural activities. 
Services such as roads and highways~ mass transit systems; water 
supply~ solid waste disposal and sewage treatment have all been 
considered in the Plan. 

Once again quoting the planners: 

''Basically~ the land development plan which is 
recommended attempts to focus the future de
velopment at the Meadowlands on a precise objec
tive., namely., the improvement of the total environ
ment and the creation of a sound., balanced~ flexible., 
economically feasible development system which 
maximizes the benefits and reduces costs to the 
point where optimum and judicious utilization of 
the land is achieved in a series of phased develop
ment elements, each one of which relates to that 
which has preceded it and that which follows. 
Those portions of the land in the Meadowlands 
which can best be developed will be developed under 
this plan. Those portions which are best retained 
as open space have been retained for open space.". 

B. Engineering Elements 

Engineering elements vitally influencing the preparation 
and implementation of the Plan are listed below: 

1. Reclamation and Flood Control: Recommendation 
is made for the implementation of a modification of a plan developed 
by the U.S. Army~ Corps of Engineers. The planners recognized 
that commencement of a reclamation and flood control project by 
the Corps is not probable in the near future and have therefore 
recommended interim measures designed to permit development of 
portions of the Meadowlands during the intervening period. 

2. Soil and Foundation Conditions: Land use areas 
were allocated to uses which would be most compatible with the 
expected type of soil structure to be encountered in the given area. 



3. Solid Waste Disposal: The relative instability of 
solid waste land fill dictated use of such areas for permanent park 
areas, golf courses, parking lots, open commercial recreation 
areas, and for building material storage areas. The Comprehen
sive Master Plan locates high density structures in some of the 
areas filled with solid wastes but provides that the structure be sup
ported independently of the land fill and be surrounded by extensive 
lawns or landscaped areas. 

4. Transportation: The Comprehensive Master Plan 
envisions a comprehensive transportation system encompassing 
shipping and water transport, air transport, highways, freight and 
passenger railroads and rail rapid trans it. 

Continuation of river transport of cargo is planned 
to serve existing and new industries. Marinas and water-oriented 
commercial recreation areas are proposed along the river and use 
of water buses is planned for local passenger service in lieu of the 
usual dependence on automotive transport. 

Air transport facilities are presently provided at 
Teterboro Airport and the Plan proposes an adjacent transportation 
center and improved highway access to this existing,, expanding 
facility. 

The Plan recognizes the necessity, and provides for 
the expansion of existing highways serving the areas surrounding the 
Meadowlands and addition to highways to serve increased traffic to 
be generated by the Meadowlands development. These roads are to 
be designed for both "through 11 and ''local 11 traffic as required for 
an orderly flow. 

Freight and passenger railroads presently cross 
the Meadowlands and maintain extensive freight yard facilities there
in. The Comprehensive Master Plan proposes the retention of 
these existing facilities and anticipates an expansion of rail trans
port oriented industrial use. 

The Comprehensive Master Plan proposes the 
creation of an overall transit system to provide rail rapid transit 
between New York City and its westerly environs. This system 
envisions the use of modified present railroad facilities augmented 
by new lines and equipment as needed to create an attractive and 
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efficient rapid transit system. It also proposes that four trans
portation centers be provided to intercept automobile commuters, 
provide parking areas and rail transit facilities leading to New 
York, Newark and other destinations. These centers will also pro
vide office and commercial facilities making them destination points 
for future New Jersey commuters. 

5. Utilities: This is generally subdivided into three 
categories, Sanitary Sewage Disposal, Water Supply and Electric 
Power, Natural Gas and Telephone. 

The Comprehensive Master Plan proposals for 
Sanitary Sewage Disposal are best presented in the words of the 
planners: 

''The Plan proposes that all sanitary sewage 
draining into the Planning Area be collected 
and delivered to a treatment facility or facilities 
that will provide a high quality effluent. 

The sewer collection system, treatment plant 
location and method of treatment should be as 
recommended by your sanitary engineering 
consultants, however, the result should produce 
an effluent that in itself would not make the 
Hackensack River and planned water areas un
suitable for boating or esthetically displeasing. 

The system should provide that one day the 
quality of the effluent would meet the require
ments of water contact sports. 

The Plan proposes that steps should be taken 
to upgrade the present treatment plants at the 
head of Newark Bay. 

Although a major source of pollution in the 
Meadowlands is in the exchange of water from 
Newark Bay, the intent is that the measures 
described above will raise the water quality of 
the Hackensack River and the planned water 
areas to a point where boating will be plea sur
able and where living on or adjacent to the 
River will not be unpleasant. 



The Plan proposes that no water-oriented 
residential uses be constructed until the water 
quality level of the Hackensack River is im
proved as set forth above. This time period 
is assumed to be about 10 years. 

The Plan assumes that the growing national 
interest in curbing pollution and protecting 
water resources will~ over a longer period of 
time~ result in lowering the pollution of Newark 
Bay and the Hudson River~ and thereby further 
increasing the quality of water areas within the 
Meadowlands. " 

Sanitary sewage disposal as outlined in the Com pre
hensive Master Plan is the subject of this Feasibility Report on 
Water Pollution Control Systems which has been developed within 
the general framework of the Comprehensive Master Plan proposals 
presented. 

On the strength of an expression of confidence by 
the water supply agencies that water supplies can be developed on 
a state-wide basis to meet anticipated demands created by Meadow
lands development, the Comprehensive Master Plan envisions no 
deterrent to the planned development. 

Electrical power.. natural gas and telephone service 
companies have also expressed confidence in their ability to meet 
demands created by the proposed development, according to the 
planners. 

6. Pollution Controls: This is divided into two cate
gories, water pollution and air pollution. 

The Comprehensive Master Plan proposals for the 
control of river and ground water pollution are broad in concept and 
envision the collection and treatment of all sanitary sewage origi
nating in or draining into the Meadowlands; zoning controls to pro
hibit the development of industries producing unacceptable waste 
water discharge; stringent control and limitation of solid waste dis
posal in the Meadowlands; and exploration of alternative methods 
fqr solid waste disposal. 
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Proposals for control of air pollution are similarly 
broad in concept and treat with zoning control of air polluting indus
tries; design controls for public or quasi-public installations; re
duction of automotive use through use of alternative modes of trans
portation; and the limitation of potential sources of pollution through 
reservation of permanent land and water open areas. 

C. The Land Use Plan 

1. General 

The Land Use Plan~ Exhibit No. 9, is reproduced 
from the Comprehensive Master Plan Report and graphically illus
trates the Master Plan. It shows the locations assigned to catego
ries of planned land use and shows present and proposed waterways, 
highways, railroads and transit lines. 

The Comprehensive Master Plan provides for con
tinuing development of the perimeter areas of the Meadowlands 
District as extensions of the surrounding communities. The land 
uses allocated include those uses already being utilized~ and further 
provides for uses necessary to implement the balance of the Plan. 
The land uses planned for the perimeter areas are distribution and 
warehousing; manufacturing; research parks and transportation 
terminals, all interspersed with public parks. 

The central section of the Meadowlands District is 
planned to contain a predominance of open areas encompassing six 
square miles of marshlands and open water together with 1000 acres 
of public parks, 500 acres of commercial recreation areas and 250 
acres of school-related parks. Within the central core are planned 
residential units of varied types, some being "water oriented" or 
built over the undisturbed marshlands and some "parkside oriented" 
or directly related to major park and recreational facilities. 
Schools. local commercial centers and parking areas are to be in
eluded as appropriate. A "central business district" oriented to 
Berrys Creek Canal and accessible to both Meadowlands residents 
and residents from peripheral areas, will serve to provide commer
cial opportunities not available at the local level. Also recommended 
are cultural facilities such as museums, art galleries and botanical 
gardens; facilities for the performing arts; hotel accommodations; 
and other facilities necessary to the balance of the Comprehensive 
Master Plan. 
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A map and a rendering of the Land Use Plan tor the Meadowlands are 
presented on the facing told-out pages. 

The pivotal part of the plan is a central, six square mile regional breathing 
space, recreational water park and marsh conservation-wildlife preserve running 
the length of the District. 

Main Features of the Plan 

• a water-oriented business, shopping, civic and cultural complex, built along 
parks and plazas, pedestrianways and the restored Berrys Creek Canal. The 
complex is planned to include educational and medical institut ions, muse
ums, art galleries, facilities for the performing arts, office buildings and a 
regional shopping area. 

• new and improved commuter and rail transit facilities. 

• Transportation Centers, where commuters can transfer to rail and bus facili
ties leading into New York, Newark and other destinations. The Transporta
tion Centers also will include off ice buildings, making them dest ination points 
~or a significant number of future New Jersey comm uters. 

• 1,000 acres of public park and 500 acres of commercial recreation space, 

such as marinas and golf courses, buffering existing uses and extending in 
fingers from the water areas to residential zones in the plan and to upland 
communities. 

• complete residential communities directly related to major parks and recrea
tion areas, with internal linear parks and pedestrianways connecting all 
school, recreation and commercial facilities within these planned neighbor

hoods. 

• island residential clusters, built along the water and over looking the pre
served marshlands with neighborhood shopping, elementary schools and 

parking facilities planned as part of each island development. 

• the logical filling out and extension of existing development meeting the local 

needs of job opportunities and tax ratables. 

• upgraded employment zones with increased office, business, hotel, entertain

ment and research uses. 

• transformation of abandoned landfill sites into appropriate uses. mainly park 
and recreation, to remove blight and enhance the attractiveness of adjacent 

lands. 
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2. Land Use Zones 

The Land Use Plan encompasses an area of appro xi
mately 19. 600 acres and allocates specific uses to the various areas 
depicted on the Land Use Plan. These zones fall into the following 
seven (7) major categories: 

a. Employment Areas 

_ Manufacturing Rail. and Truck Terminals., en
compassing 1., 500 acres of which 800 are presently undeveloped. 
Based on projected trends the planners anticipate that population 
density in this category will be 15 employed people per acre. 

Railroads, encompassing 1, 000 acres of which 
25 acres are presently undeveloped., with an assigned population 
density of 1 employed person per acre. 

The areas thus designated lie along the southerly., 
southeasterly and northeasterly limits of the planning area and it is 
proposed that rail and truck terminals, open building material 
storage and heavier manufacturing l:Je permitted in these areas. 

Distribution and Warehousing., encompassing 
4., 000 acres of which 2., 200 acres are at present undeveloped. The 
assigned population density for this land use _ is 9 employees per acre. 

The areas assigned to distribution and ware
housing use lie generally on the perimeter of the planning area where 
this general type of development has already been established. 

Research Park., encompassing 1., 400 acres of 
which 1, 300 acres are presently undeveloped. A population density 
factor of 15 employed people per acre has been assigned to this land 
use category. 

The areas in this category lie along the south
westerly perimeter and near the center of the easterly perimeter. 
The Plan foresees development in this category to be ''extensively 
landscaped campus type" develop:r:nent. 

b. Business Districts 

Berrys Creek Center., referred to in the Com pre-

85 

hensive Master Plan as the "Central Business District"., encompasses 
approximately 200 acres of which the planners have assigned 100 
acres to be used for high density residential use., 50 acres for office 
use and the remaining 50 acres for the commercial elements of the 
Central Business District. To each of the above., the planners have 
assigned population density factors of 140 employees per acre., 500 
employees per acre and 50 employees per acre., respectively. 

The planners have designated the Central Business 
District as a regional shopping center readily accessible to water, 
rail and automobile transit. Located along the water astride Berrys 
Creek Canal., embodying far sighted architectural concepts., this 
water-oriented center should have all the aesthetic charm of Venice's 
San Marco Plaza and will be the focal point of the Meadowlands 
District. · 

Hotel-Office-Highway Commercial District areas, 
encompassing a tot~.l of 500 acres which include 200 acres devoted 
to hotel, motel and convention space with a total of 10, 000 rooms; 
200 acres devoted to office use with a total of ten million square feet 
of office space; and 100 acres devoted to commercial uses such as 
showrooms similar to automobile dealerships. To each of these 
prospective uses., the planners have assigned population density 
factors of 25 employees per acre, 250 employees per acre and 10 
employees per acre respectively. Of the total 500 acres, 310 acres 
are presently undeveloped. The remaining 190 acres are presently 
developed but some redevelopment is anticipated. 

These combined use areas are seen as a series 
of service centers conveniently located near Transportation Centers, 
near the Civic and Cultural Center, and on main arterial routes to 
New York City. These service centers would serve nearby industries 
and others desiring headquarters facilities., in addition to providing 
restaurants, recreation and entertainment facilities. 

Community Shopping District areas encompassing 
45 acres, all presently undeveloped, in addition to the similarly 
allocated acreage in Berrys Creek .Center. To this use, the planners 
have assigned a population factor of 15 employees per acre. The 
Comprehensive Master Plan envisions each Community Shopping 
District as supporting a population of about 50., 000 persons, three 
being conveniently located west of the Hackensack River and a fourth 
being the existing shopping district in the Town of Secaucus. 



Neighborhood Shopping District areas encompas
sing 120 acres, all presently undeveloped, to which a population 
density of 15 employees per acre has also been assigned. The 
Comprehensive Master Plan envisions twenty-four Neighborhoo? 
Shopping Districts, each being located immediately adjacent to 1ts 
supporting population of 5. 000 to 10. 000 persons. 

c. Special Facilities and Quasi-Public Uses 

Cultural Center. encompassing 50 presently un
developed acres. to which the planners have assigned a population 
density factor of 10 employed persons per acre. 

This facility, which could contain museums, art 
galleries, botanical gardens, theatres and public buildings, is 
envisioned as serving all of the Northern New Jersey as well as the 
Meadowlands. It is centrally located adjacent to the Central Business 
District and is accessible by all modes of transportation. 

Transportation Center areas. encompassing 150 
acres at four strategically located points of which 130 acres are 
presently undeveloped. ·n is anticipated that some redevelopment 
will be required in the remaining 20 acres. In addition to furnishing 
100 acres of parking space and functioning as commuter interception 
points where automobile commuters could transfer to rail or bus 
transit, these centers are planned to include 50 acres of employ
ment facilities. primarily office space. Population density factors 
assigned are 500 employed persons per acre for the office space 
and 5 employees per acre for the parking space. 

Commercial Recreation areas will encompass 
500 acres of land planned for quasi-public uses which might include 
such facilities as golf courses. archery ranges. stable areas and 
in the areas adjacent to open waters. related uses such as marinas 
and "fisherman's wharf" type development. Of the 500 acres, 450 
acres are presently undeveloped and it is anticipated that some re
development will be required in the remaining 50 acres. A popu
lation factor of one employee per acre has been assigned to this use. 

Special Use areas of 700 presently undeveloped 
acres in three tracts located near Transportation Centers and the 
Central Business District to which has been assigned a population 
factor of one employee per acre. 
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d. Residential Areas 

Island Residential, encompassing a total of 650 
presently undeveloped acres, to which population factors of 125 
residents per acre and 1 employee per 20 dwelling units have been 
assigned. 

Park Side Residential. encompassing a total of 
7 50 acres of presently undeveloped acres. to which population 
factors of 140 residents per acre and 1 employee per 20 dwelling 
units have been assigned. 

All planned housing in the Meadowlands District 
is placed in or adjacent to the open water conservation areas or 
park areas with the residential units being in cluster groups with a 
proposed mix of townhouses. garden or medium use apartments and 
high rise apartments. Housing unit density would average approxi
mately 25 units per acre for waterfront areas and from 40 to 50 
units per acre for parkside areas. 

Existing Residential encompassing a total area 
of 235 presently developed acres within the Hackensack Meadowlands 
District in the Town of Secaucus and Borough of Little Ferry. The 
existing development in these areas is considered to be low density 
residential to which a population factor of approximately 16 residents 
per acre has been assigned. 

e. Educational Facilities 

High School Sites. encompassing a total of 100 
presently undeveloped acres in four, 25 acre sites. 

Elementary School Sites, encompassing a total 
of 150 presently undeveloped acres in thirty, 5 acre sites. 

A population factor of 4 employees per acre has 
been assigned to all school sites. 

f. Public Areas 

Conservation, encompassing 1. 500 acres of ex
isting tidal marshland in an undisturbed state generally along the 
River and containing isolated areas as well as areas in which 
residential "islands" are planned. 



Park and Recreation Areas# encompassing a 
total of 1. 000 presently undeveloped acres, are generally located 
adjacent to waterways but also, to quote the planners. "extending 
as a series of green fingers from the central conservation and 
water park area to the residential areas of the surrounding commu
nities ". 

Water Areas# encompassing approximately 2# 200 
acres. 

g. Circulation System 

Areas encompassing an approximate total of 
2. 200 of which 1, 180 acres are undeveloped and 1# 020 presently 
developed acres occupied by local service roads, the New Jersey 
Turnpike and limited access roads. 

The foregoing planned land uses# together with their 
assigned population factors# are basic determinants for the location 
and size of interceptor sewers in the water pollution control systems. 

Table 4, Summary of Land Use and Table 5, Summary 
of Population Factors, are tabulations of statistical data pertaining 
to land use and to anticipated population factors derived from the 
Master Plan. 

D. Plan Implementation 

A number of factors concerning implementation of the 
Comprehensive Master Plan bear directly on possible water pollu
tion control systems for the Meadowlands: 

1. Reclamation and Flood Control Facilities 

The Corps of Engineers has made preliminary 
studies of seven (7} plans to control flooding of the Meadowlands. 
These plans fall into three basic categories: 

a. The river remaining open to tidal variations. 
b. The river being permanently closed by a tidal 

barrier. 
c. The river remaining open to tidal variations 

except in times of tidal surges, when the 
River is temporarily closed by a tidal barrier. 
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The Comprehensive Master Plan advocates a 
modified Corps of Engineers plan which provides for a tidal barrier 
to be built across the Hackensack River at the south edge of the 
Meadowlands District with a sector gate and a series of spillway 
bays. The sector gate will be open to permit water traffic except 
during periods of high tidal surges# when the sector gate will be 
closed. At such times~ the water level in the River will be main
tained by pumping River flow to a point downstream of the barrier. 

This Report considers that this modified Corps of 
Engineers plan will be constructed and be in operation concurrently 
with the recommended water pollution control system. 

2. Potable Water Supply 

It has been reported that a shortage of potable water 
may soon occur in the Hackensack River basin unless new potable 
water sources outside the basin are developed and utilized. Com
prehensive development of the Hackensack Meadowlands District 
can be expected to compound the possibility of a water shortage. As 
the availability of useable water has a direct relationship to the 
production of waste waters requiring treatment for pollution control# 
the amount of water available can influence the amount of sewage 
generated. The Comprehensive Master Plan and this Report assume 
that sufficient potable water will be available as needed for the 
orderly development of the Meadowlands. 

3. Conservation and Water Areas 

The Comprehensive Master Plan allocates a total 
of 3# 700 acres to remain permanently in marshland conservation 
and water use. The water quality of the River will have a direct 
effect on the preservation of the present# and enhancement of the 
future ecology of those areas to be devoted to conservation. The 
quality of the water will also directly effect the degree to which 
recreational use of the River may be developed. The Comprehensive 
Master Plan has established broad goals to achieve the preservation 
and improvement of the conservation areas and to improve the River 
to the end that "boating will be pleasurable and where living on or 
adjacent to the River will not be unpleasant". The Comprehensive 
Master Plan further assumes that growing national interest in curbing 
pollution and protecting water resources will result in an area-wide 



general improvement of the waterways and thereby further improve 
the quality of the Hackensack River in the Meadowlands District. 

Degree of treatment of waste waters is generally 
governed by the desired quality in the receiving water body. De
gree of treatment of waste waters also directly effects the cost of 
achievement thereof. Lower goals would logically result in lower 
costs. The water quality standards recommended in this Report 
and the water pollution control systems developed to affect the 
desired quality are predicated on the goals of the Comprehensive 
Master Plan. 

4. Solid Wastes Disposal 

The Meadowlands District has been a repository 
for solid wastes produced by many municipalities in the surrounding 
area. The Comprehensive Master Plan is charged with providing 
that at least the present so~id waste disposal capacity of the Meadow
lands be maintained; however, the method of disposal is not mandated. 

Land fills made from solid wastes of varying age 
and composition presently exist in the Meadowlands District. Some 
of these fills are in contact with the tidal waters thereby contributing 
to the pollution of the River through a leaching process. Similar 
fills which are not in direct contact with the tidal waters contribute 
polluting leachates through infiltration of rainfall and stormwater 
runoff into the ground water and progressively into the river. A 
separate study is being made of the solid wastes disposal aspect of 
the Comprehensive Master Plan by the Commission's consultants. 

The River water quality and the water pollution 
control systems recommended in this Report recognize that land 
fillleachates are present but do not provide for the collection anc 
treatment thereof. This Report does, however, provide for the 
treatment of wastewaters emanating from regional incinerators, 
should the Commission elect incineration as the type of solid waste 
disposal to be implemented. 
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5. Developed Topography 

The Comprehensive Master Plan proposes that land 
reclamation and development may continue in the Meadowlands 
District prior to the construction of the tidal barrier and its supple
mentary pumping systems. The Plan proposes that land to be so 
developed must be protected by filling above flood levels or by con
struction of dikes. Land development will take place in an orderly 
sequential manner with certain water oriented housing to be construc
ted over existing or dredged out waterways. 

It is the intention of this Feasibility Report on 
Water Pollution Control Systems to provide the medium whereby 
interceptor sewers and sewage treatment facilities may be made 
available when needed according to the time table established by the 
Comprehensive Master Plan. 

The River water quality and the water pollution 
controls recommended in this Report assume that satisfactory methods 
will be utilized to prevent impedance of free circulation of tidal flow 
and surface water runoff. 

6. Staging 

The Land Use Plan proposes "that it can be imple
mented in the near-term; that it serve the long-range needs of the 
area as well as those of the short-term; that it can be phased in 
logical steps". In this connection, the Comprehensive Master Plan 
provides for continued development on the perimeter of the Meadow
lands where utilities, including sanitary sewerage facilities, are 
available or will be available in the very near future. Later develop
ment will progress within the designated "planning area", upon which 
area a temporary moratorium against development has been placed · 
by the Meadowlands Commission.. An approximate period of thirty 
years is expected to be required for the ultimate development which 
is planned to follow a logical sequence of demand for certain land 
uses. Availability of such land for development will be dependent 
upon land reclamation together with provision of utilities, including 
sanitary sewers and sewage treatment as well as improvement of the 
River water quality. 



TABLE 4 

SUMMARY OF LAND USE ALLOCATION ACCORDING TO THE COMPREHENSIVE MASTER PLAN 

TOTAL FUTURE USE EXISTING USE 

LAND USE CATEGORY AREA AREA AREA 
(ACRES) (ACRES) (ACRES) 

Distribution & Warehousing 4,000 2, 200 1, 800 

Manufacturing & Truck Terminals 1,500 800 700 

Research Parks 1, 400 1, 300 ** 100 

Hotel-Office-Highway Commercial 
' 

500 310 ** 190 

Transportation Center 150 130 ** 20 

Commercial Recreation 500 450 ** 50 

Business Districts 265 265 --

Cultural Center 50 50 --

Special Use 700 700 --

Island Residential * 650 * 650 --

Parkside Residential * 750 * 750 --

Low Density Residential 235 - 235 

Schools 250 250 -

Airport 750 100 650 

Conservation 1,500 1,500 -

Park 1,000 1,000 -

Water 2,200 800 1,400 

Rail 1,000 25 975 

Local Service Roads 200 130 70 

Turnpike & Limited Access Roads 2,000 1,050 950 

TOTALS 19,600 12,460 7, 140 

* Net developable area. 
** Area to be redeveloped for higher use. 89 



TABLE 5 

SUMMARY OF POPULATION FACTORS ACCORDING TO THE COMPREHENSIVE MASTER PLAN 

POPULATION 
RESIDENTIAL EMPLOYED 

LAND USE CATEGORY COMPONENT AREAS PER PER GROSS 
UNIT TOTAL ACRE TOTAL 

Distribution & Warehousing 9.0 36,000 

Manufacturing & Truck Terminals 15.0 22,500 

Research Parks 15.0 21,000 

Hotel-Office-Highway Commercial 
Highway Commercial 10.0 1,000 

Office 250.0 50,000 

Hotels 25.0 5,000 

Transportation Center 
Office 500.0 25,000 

Parking 5.0 500 

Commercial Recreation 1. 0 500 

Business Districts 
Regional Commercial 50.0 2,500 

Office 500.0 25,000 

Community Commercial 15.0 2,500 

Neighbor hood 24@ 5 = 120 
Community Centers 3@ 15 = 45 

Cultural Center 10.0 500 

Special Use 1. 0 700 

Water Oriented Residential 
Employee 1/20 units 1,600 

Resident 2. 5 81,250 
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TABLE 5 
(Continued) 

SUMMARY OF POPULATION FACTORS ACCORDING TO THE COMPREHENSIVE MASTER PLAN 

POPULATION 
RESIDENTIAL EMPLOYED 

LAND USE CATEGORY COMPONENT AREAS PER PER GROSS 
UNIT TOTAL ACRE 

Park Oriented Residential 
Employee 1/20 units 
Resident 2.8 105,000 

Low Density Residential 
Employee -

(Existing) Resident 3. 7 3.,750 

Secaucus (Not in District) 10,000 

Public Ownership or Use 
Schools 

Elementary 30@ 5 = 150 4. 0 
High School 4@ 25 = 100 

Airport 
Employee 1. 0 
Passengers -

Conservation -

Park -

Water -

Ground Transportation 
Rail 1.0 
Local Service Roads -
Turnpike & Limited Access -

TOTALS 200,000 
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TOTAL 

1,900 

-

1,000 

750 
-

-

-

-

1,000 
-
-

198,950 



SECTION VI. RECOMMENDED WATER QUALITY STANDARDS 

A. Limitation of Present Water Quality Standards 

All the evidence included in previous Sections clearly 
demonstrates that the present water quality of the tidal portions of 
the Hackensack River and its tributaries does not meet the standards 
established by the State. It is also clear that the presently estab
lished water quality standards for the Hackensack River when met, 
will still be inadequate for the fulfillment of the goals of the Com pre
hens ive Master Plan for the development of the Hackensack Meadow
lands District. In order to achieve those goals, the necessity for 
drafting water quality classifications and standards compatible with 
the Comprehensive Master Plan becomes apparent. It then follows 
that adequate classifications and standards, once established, must 
be augmented by parameters of measurement of water q..1ality by which 
degree of compliance may be ascertained. 

Preparation of such classifications, standards and pa
rameters of measurement requires that certain terms be defined so 
that there is no ambiguity in meaning. 

Contamination is defined as being an impairment of the 
quality of water by sewage, industrial or other waste to a degree 
which creates an actual hazard to public health through poisoning 
or through the spread of disease. 

Pollution is defined as an impairment of the quality of 
water by sewage, industrial or other waste to a degree which does 
not create an actual hazard to public health, but which does adversely 
and unreasonably affect such waters for domestic, industrial. navi
gational or recreational or other beneficial use. 

Nuisance is defined as damage to any community by 
odors or unsightliness resulting from unreasonable practices in the 
disposal of domestic, industrial or other wastes. 

Each substance that may enter a water course is deemed 
a potential pollutant, since if it were sufficiently concentrated it can 
adversely and unreasonably affect such waters and preclude one or 
more beneficial uses. Yet, if it were adequately diluted and were 
compatible with the aquatic ecosystem, it could be harmless to all 
beneficial uses. 
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The concentration of a particular pollutant in water is 
effected by a combination of many factors including the amount of 
pollutant added; the conditions under which it is added to the water; 
dilution, self purification, chemical, physical and biological make
up of the water. However, the concentration of many pollutants in 
water depends primarily upon the two variables of pollutant strength 
at the point of introduction to the receiving water, and of the volume 
of diluting water. 

In tidal estuaries normal dilution is a function of tidal 
action, littoral current, fresh water advection, wind action, density 
currents, temperature and the coagulating and flocculating effects 
of saline waters, and in the particular case of the Hackensack River, 
the configurations and interrelationships of the New York Harbor 
Tidal Complex. Concentrations of specific substances in a water 
body vary from hour to hour. The discharge of a pollutant will 
seldom be constant throughout any period of time, and the quantity 
of diluting water will be constantly changing as a result of tides, 
currents, stream flow and other factors. 

As outlined in Section IV, Existing Water Quality, the 
present water quality of the Hackensack River appears to be very 
poor, and in certain aspects is continuing to decline. There is pro
gressively less fresh water flow over the Oradell Dam as the waters 
of the upper portion of the drainage basin are more completely used 
for a potable water supply. As the area continues to be built up and 
to be urbanized, the runoff and sewage flows increase, thus increas
ing the organic loadings on the River. The industrial utilization of 
the River water for cooling purposes is still continuing, thus adding 
to the . thermal pollutional load. Dumping of solid and industrial 
wastes continues at the same, if not a greater rate than previously, 
thus adding new sources of nutrient leachate to the tidal estuary. 
The assimilative capacity of the estuary is static or decreasing as 
the eutrophic load increases. In addition, with accelerated use of 
the harbor area. the chance of oil spills and the formation of oil 
slicks is increasing, and concurrently the probability for further 
decrease in the reaeration capability of the estuary also increases. 
The study by the Bergen County Health Department has also recorded 
the presence of several discharges having high coliform count, such 
as from breaks in sanitary sewer lines, uncontrolled bypasses from 
sanitary waste water pumping stations, and combined sewer over
flows, all of which are significant sources of continuing pollution to 
the Hackensack River. 



These discharges. be they within the Meadowlands 
District or above. must ultimately flow through the tidal estuary on 
their way to Newark Bay. As has been shown from the dye studies 
made on the Hackensack River by the United States Public Health 
Service, the passage downstream of the upland waters. without the 
benefit of fresh water additions to cause seaward movement. is a 
slow process. 

The tidal waters of the Hackensack River as they flow 
through the Meadowlands District must be enhanced and upgraded to 
permit the full utilization of the river within the concept of the ulti
mate planned land development of the District. Since all of the 
Hackensack River and its tributaries which flow through the District 
are subject to the same degree of tidal fluctuation, dilution. mixing 
and disperson, all waters within that area should have the same 
water quality standards. 

B. Recommended Water Quality Standards 

There are two basic types of criteria or standards that 
are utilized for water pollution control. One type deals with the · 
quality of the receiving watercourse. and is generally referred to as 
a "receiving water standard". The second type refers to the quality 
of the wastes to be discharged from a source and is termed "effluent 
standard". Effluent standards may further be of two categories in 
which the first restricts the strength and the a~ount of a pollutant 
that may be discharged. while the second specifies the degree of 
treatment or percent of removal of a specific pollutant prior to dis
charge. 

It is felt that although the receiving water standard 
takes into account the values of dilution and assimilative capacity, 
and may lead to some economy in design and operation of pollution 
control plants. these standards are extremely difficult to defin~. 
evaluate, test for and administer. 

Effluent standards have the advantage of simplicity and 
ease of administration. Further, as a minimum. any dilution or 
assimilative capacity of the receiving stream becomes a further 
asset to improving water quality. 

Since general classifications by number or symbol 
convey little to the lay populace of the objectives desired, it is 
recommended that water classifications to be applied to Meadowlands 
District waters should have descriptive titles. 

The recommended water quality classifications for the 
Meadowlands District are: 
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RECREATIONAL WATERS: Waters which 
shall be suitable for use in all activities not 
involving significant risks of ingestion. 

PRIMARY CONTACT WATERS: Waters 
which shall be suitable for those recreational 
activities carried out within the water medium, 
and in which the body is immersed in the liquid 
and there is significant risk of ingestion of the 
waters. 

HARVEST WATERS: Waters which shall 
be suitable for the propagation of marine orga
nisms and the use thereof for food by humans. 

The standard recommended to be imple-
mented at this time for Meadowlands District waters 
is Recreational Waters and shall be an interim 
standard. This standard should be superseded 
as soon as it is attained, but in no case should 
it be kept in effect for longer than 20 years. 
The next higher water quality standard, Primary 
Contact Waters, should become effective at 
that time. It is hoped that ultimately the highest 
standard of Harvest Waters will be applied to 
the waters of the Hackensack River. 

When treatment plants discharging into the River with
in the District initially become subject to the requirements of 
Recreational Water Quality Standards, those treatment plants dis
charging into other waters affecting the River (i.e. Newark Bay, 
lower Hudson River, Kill Van Kull, etc.) would become subject to 
the requirements for TW-2 water quality. Also when treatment 
plants discharging into the River within the District are later made 
subject to the next higher level of standards, Primary Contact Water 
Quality, treatment plants outside of the District will be made subject 
to the provisions for Recreational Waters. 

Detailed criteria for each recommended water qualitv 
standard is included in the Report as Appendix C. 

In order to achieve these standards it will be necessary 
to control and/or treat all discharges into the River and its tribu
taries which contain pollutants. This includes effluents from existing 
treatment plants_, industrial flows, combined sewer regulators and 
other sources of pollution. 



SECTION VII. DESIGN PARAMETERS 

A. General 

In order to design a comprehensive water pollution control 
system that is both economical and will be adequate for anticipated 
growth of the District, it is necessary to ascertain the amount, na
ture and distribution of the sewage that will have to be accommodated 
by that system. The criteria used in determining this information as 
well as other factors used in this study are presented in this Section. 

B. Sewage Contribution from within the Meadowlands District 

The amount and distribution of sewage that will emanate 
from within the Meadowlands District has been predicated on the de
velopment and allocation of land use as promulgated by the Compre
hensive Master Plan. A sewage contribution factor has been esti
mated for each separate category of land use. These factors, based 
on assumed conditions at the time of ultimate Meadowlands District 
development, are presented in Table 6. 

TABLE 6 

AVERAGE SEWAGE CONTRIBUTION RATES 

Average .Rate of Sewage Flow 
LAND USE ZONE in Gallons per Acre per Day 

Manufacturing, Railroad and 
Truck Terminals 2, 975 

Distribution and Warehousing Areas 1, 825 

Research Parks 2, 475 

Berrys Creek Center 12, 250 

Hotel-Office-Highway Commercial Districts 7, 200 
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TABLE 6 
Continued 

AVERAGE SEWAGE CONTRIBUTION RATES 

LAND USE ZONE 

Community Shopping Districts 

Neighborhood Shopping Districts 

Civic and Cultural Center 

Transportation Centers 

Average Rate of Sewage Flow 
in Gallons per Acre per Day 

2, 475 

2,475 

2,850 

4,350 

Commercial Recreation- Land Oriented Areas 150 

Commercial Recreation- Water Oriented Areas 2, 625 

Special Use Areas 1, 000 to 3, 600 

Island Residential Areas 14,550 

Park Side Residential Areas 16,250 

Existing Residential Areas 2,025 

High School Sites 2,700 

Elementary School Sites 200 

Conservation Areas 0 

Park and Recreation Areas 0 

Water Areas 0 



In general~ these contribution factors were based on the 
following assumptions: 

1. The resident population contributes sewage at an 
average rate of 85 gallons per capita per day (gcd) 
in the year 1970. This contribution is assumed to 
increase at the rate of 1 gcd per year to reach a total 
of 115 gcd by the year 2000~ the time of ultimate 
development of the District. 

2. The employee population contributes sewage at a 
uniform average rate of 25 gcd. 

3. The transient population contributes sewage at a uni
form average rate of 5 gcd when using quasi-public 
facilities. 

4. General industrial and commercial uses generate 
sewage at average rates of 1500 to 2500 gallons per 
acre per day respectively~ plus sewage generated by 
employees. 

5. High Schools contribute sewage at a uniform average 
rate of 25 gcd. Elementary Schools were not con
sidered as making a significant sewage contribution 
additional to residential contribution. 

6. Hotels contribute sewage at a uniform average rate 
of 10, 000 gallons per acre per day. 

7. Infiltration adds flow volume at the rate of 100 gal
lons per acre of sewered area per day. 

8. Each of two assumed regional solid waste incinera
tors .. one located in the northerly portion of the 
Meadowlands and one in the southerly portion are 
assumed to contribute sewage at the uniform average 
rate of 2. 5 million gallons per day (mgd). 

9. Three areas have been allocated to "Special Uses" 
for which detailed plans will be developed when 
specific needs are more readily apparent. It has 
been assumed that these areas will produce sewage 
flow in the range of from 1, 000 to 3~ 600 gallons per 
acre per day. 
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As previously discussed in Section V, The Comprehensive 
Master Plan~ an approximate period of thirty years is expected to be 
required for the ultimate development of the Meadowlands District, 
following a sequence of demand for certain land uses. Exhibit No. 10, 
Growth of Flows from the Hackensack Meadowlands District~ is an 
expression of the quantity of sewage flow which will be generated by 
development of the District in accordance with the time table estab
lished by the Comprehensive Master Plan. 

C. Sewage Contribution from Outside the Meadowlands District 

The estimated quantity of sewage flow which will emanate 
from the District is predicated on assumed conditions at the time of 
the ultimate development of the District~ which according to the Master 
Plan will be the year 2000. Similarly the sewage flows from the areas 
outside the District were based on assumed conditions in the year 2000. 
These adjacent areas are, for the most part~ already developed to 
various land uses~ which in some cases do not conform to present 
zoning ordinances. Therefore these sewage flow quantities were 
estimated by applying a per capita contribution rate factor to projected 
population in these tributary areas. 

Individual municipal population projections were developed 
by taking into account population trends based on U.S. census data 
and by judgment of the degree of existing population saturation togeth
er with the effect of the implementation of the Comprehensive Master 
Plan on these surrounding communities. The population projections 
were compared to population projections prepared by or for agencies 
such as the Bergen County Planning Board, the Hudson County Board 
of Chosen Freeholders .. the municipalities of Lyndhurst, Rutherford, 
East Rutherford and North Bergen~ the Tri-State Transportation Com
mission~ the Bergen County Sewer Authority and a study by Dr. Bruce 
E. Newling~ The City College~ New York~ entitled "Population Pro
jections for New Jersey to 2000", which study was financially sup
ported by the Office of Water Resources Research~ U.S. Department 
of the Interior and the New Jersey Department of Conservation and 
Economic Development. It was found that in most cases the various 
projections were in close agreement with those presented in Dr. 
Newling's study. 

Exhibit No. 11~ Population Projections for Tributary Up
lands Areas Hackensack Meadowlands~ was prepared showing the 
population projections for only those portions of municipal system 
areas which will contribute sewage to the District. The individual 
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EXHIBIT NO. 10 
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EXHIBIT NO. 12 

STATE OF NEW JERSEY 

HACKENSACK MEADOWLANDS 
DEVELOPMENT COMMISSION 
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SEWER DESIGN 
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municipal projected population estimates were prorated to take into 
account the portion of each municipality lying within the tributary area. 
An average sewage contribution factor of 140 gcd was applied to these 
populations. This factor assumes a domestic contribution of 115 gcd 
for the year 2000, with an added allowance of 25 gcd for industrial 
and commercial contributions and infiltration. 

D. Sewer Criteria 

The rate at which waste is discharged into sanitary sewers 
is not constant, but varies with the rate of water used. 

Peak flows may be assumed to originate at the same approxi
mate point in time throughout the system, but must travel varying dis
tances within the system to reach a given destination. Because of this, 
a reduction of the peak of the cumulative flow results. This peak dam
pening effect in a sanitary sewerage system may be related to the 
number of people sewered, expressed in terms of flow volume, but 
is not generally treated as a directly proportionate unit value of design 
to the rate of discharge or to the tributary population. 

Peak design flows were derived by multiplying the average 
flow rate by a variable ratio of Peak flow to Average flow. A modi
fied curve .. Exhibit No. 12, Sewer Design - Peak Flow Factors 
Hackensack Meadowlands was used in which this peaking factor varies 
between 4. 0 for average rates of flow of less than 0. 6 mgd, to 2. 5 for 
average rates of flow greater than 10 mgd. 

Interceptor sewer sizes selected were based upon a design 
depth of flow of two-thirds of the pipe diameter when carrying the 
peak design flow, and sewer slopes were established to provide a 
velocity of not less than the minimum allowable 2. 0 feet per second 
when flowing full or half full. In general, the depth of invert for 
sewers designed to intercept flows along their route, was established 
at a minimum elevation of -5.0 mean sea level, with the crown of the 
sewer no higher than elevation 0. 0 mean sea level, in order to pro
vide a nominal depth of not less than twelve feet at the pipe invert. 

All aspects of design considered in this study conform to 
standards which meet or exceed those of the New Jersey State Depart
ment of Health. 
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E. Treatment Plant Criteria 

1. General Requirements - Design Periods 

The proposed River water quality and waste wat er 
treatment plant effluent quality standards set forth in SECTION VI -
RECOMMENDED WATER QUALITY STANDARDS have been promul
gated to meet the anticipated growth and rate of development of the 
Meadowlands District in accordance with the Comprehensive Master 
Plan projections for full development of the District within a thirty 
year period. 

The recommended initial water quality standards s h ould 
be adopted as soon as possible in order that development may begin 
and proceed in accordance with the Comprehensive Master Plan . Sew
age treatment plant effluent requirements under Recreational Water 
standards, which would apply initially to all plants discharging within 
the District .. are attainable by well funct ioning secondary treatment 
processes presently in general use. It should be not ed that pr esent 
New Jersey State Department of Health water quality standards for 
the waters of the Hackensack River requi re the use of secondary 
treatment for sewage discharging into the Hackensack River watershed. 

The goal of realizing Primary Contact water quality in 
the Meadowlands District waters within a period not exceeding twenty 
years requires that the next higher level of standards be promulgated 
within 10 to 12 years; that is, Primary Contact for plants discha r ging 
within the District. This will coincide with the start of construct ion 
of water oriented housing. As a matter of practicality, the designs 
of all new plants or upgrading of existing plants which are undertaken 
upon the promulgation of initial water quality standar ds should be such 
as to facilitate later upgrading for the next higher water quality s t and
ards by addition to the basic process rather than by major revis ion 
of the process. 

For the development of water-oriented land use a r eas 
along the Hackensack River .. Primary Contact Water Quality condi
tions in the River must be created to make such devel opment desir
able. These water quality conditions must then be maintained with a 
high degree of infallibility .. and without s ignificant r isk to public safety 
or health. This, in turn, dictates that a higher degr ee of depend
ability be provided for those treatment works dischar ging into the 
River than is generally the case at present. 



Apart from Comprehensive Master Plan requirements~ 
present emphasis on pollution control with resultant increasing strin
gency of governmental requirements~ and the rapid pace of develop• 
mental work in the pollution control field also require that plant modi
fications or new plants constructed at this time be provided with maxi
mum operational flexibility and stability within economical limits and 
that maximum provision be made for new process additions or re
visions which may become desirable or required in the future, such 
as phosphorus and nitrogen removal, micro-straining or others. 

2. Hydraulic Factors 

Preliminary designs considered in this Report gener
ally follow standards and regulations of the New Jersey State Depart
ment of Health~ modified for more stringent requirements of the pro
posed water quality standards. 

The design of piping~ channels~ flumes~ and pumps 
will be for a minimum flow of 250 per cent of the average design flow. 
Whatever the actual hydraulic capacity selected for the design of 
these components~ it is not uncommon for plants to include provision 
for the by-passing of all flows in excess of this hydraulic capacity. 
For example, the Bergen· County Sewer Authority Plant~ which is the 
major plant in the District at the present time, presently by-passes 
flows exceeding 250 per cent of average design flow. It has been re
ported that a total of four such uses of the by-pass have occurred at 
the plant~ during storms~ over a five year period~ and that the total 
flow by-passed constituted 0. 3% of the total flow to the plant during 
the period. The theory behind such by-passing~ where practiced, is 
three-fold: first, to place an economical limit on the hydraulic ca
pacity to be provided in channels .. flumes, etc.; second, to prevent 
inundation of the treatment plants by peak storm flows in excess of 
the hydraulic capacity provided; and third, to take advantage of the 
fact that normally the increased dilution and flushing action in receiv
ing streams during storm by-passing minimizes the undesirable ef
fects in the receiving streams. 

Within the tidal reach of the Hackensack River, the 
pollutional effect of combined sewer overflows~ storm water flows~ 
and by-pass discharges are of such significance as to require sepa
rate control~ and no enlargement of by-pass discharge lines at exist
ing treatment plants is therefore planned in this Report. To the con
trary~ it is expected that as Meadowlands District development pro
ceeds and separate controls for combined sewer overflows and storm 
sewer flows are constructed~ the need for treatment plant by-passes 
will be eliminated. 
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3. Pollutional Loading - Influent Characteristics 

Based upon records and experiences of similar areas 
and upon projected land usage as set forth in the Master Plan~ the 
use of a five day BOD content of 250 mg/1 in raw sewage generated 
in the District is assumed for preliminary designs in this Report. 
Similarly~ a suspended solids content of 300 mg/1 is assumed for 
design purposes in this Report. 

New industrial development conforming to the Master 
Plan and control of the quality of industrial discharge to the District 
collection system should insure that excessive industrial waste load
ing will not be experienced in the future at the treatment plants of the 
District. 

4. Sewage Treatment Processes and Sludge Disposal 

The most important single criteria for the selection 
of processes for treatment plants discharging their effluent into waters 
affecting the Meadowlands District is the attainment of a high degree 
of dependability of the basic process. Such processes should embody 
the highest practical factor of safety against process failure in order 
to consistently meet the required standards. Selection of a process 
or processes with high overall efficiency and with maximum practical 
flexibility for the meeting of shock pollutional flows to the plant is 
therefore essential. It is felt that this approach to process selection 
and design will minimize process "upsets" which may otherwise occur 
from time to time due to shock pollutional loadings~ peak flows., and 
other causes. 

Most of the existing treatment plants~ both primary 
and secondary, now discharging into the Hackensack River or its 
tributaries within the District, are either trickling filter plants or 
are proposed to be expanded into trickling filter plants, as indicated 
in various submissions made to the New Jersey State Department of 
Health. It is generally considered that the trickling filter process 
efficiency of BOD removal lies in the range of 85-90% removal. 
Since the plant effluent standards recommended for Primary Contact 
water quality require an effluent BOD not to exceed 25 mg/1~ it can 
be seen that the trickling filter process alone will not be able to meet 
the Primary Contact standards~ with the required degree of reliability 
when they are promulgated in approximately ten to twelve years. 
Since Primary Contact water quality will require that all plants con
sistently operate at 90% or greater efficiency some form of tertiary 
treatment, such as sand filtration, microstraining or other, would 
be required following the trickling filter process. 



The conventional activated sludge process is generally 
accepted as producing a higher quality effluent than the trickling filter 
process~ operating in the range of 90 to 95% efficiency of BOD re
moval. The conventional process~ however~ has come to be recog
nized as lacking in stability and operational flexibility and does not 
produce effluent of a consistent quality. It is also somewhat more 
expensive to construct than the trickling filter process. Numerous 
modifications of the conventional activated sludge process have been 
developed over the years. These modified processes have been con
sidered for their applicability to the requirements in the Meadowlands 
District. Of these modifications~ it appears that the contact-stabiliza
tion process generally~ and most consistently~ offers the desired 
features. Re-aeration of activated sludge~ as practiced in this pro
cess~ provides a controllable reserve of activated sludge within 
the process to give a greater process stability against shock pol
lutional loads. The addition of variable step-aeration to the con-
tact stabilization process~ as presently employed in the Bergen 
County Sewer Authority Plant~ allows~ in addition~ an increase in the 
safe BOD loading which may be applied in design of the aeration tanks 
with a corresponding decrease in aeration tank volume requirements. 
Reduced solids loading to the secondary settling tanks and some in
crease in settling efficiency of these tanks may also be expected from 
the use of step-aeration. For smaller sized plants~ typical of a num
ber of the existing plants discharging within the District~ the contact
stabilization process may be too sophisticated~ requiring operational 
capability in terms of skilled personnel and budgetary requirements 
which may not be available to small agencies. In these cases~ less 
sophisticated modifications of the activated sludge process may have 
to be permitted~ with accompanying decrease in plant stability and 
flexibility. 

Handling and ultimate disposal of the solid wastes pro
duced by sewage treatment have been brought into focus as a major 
problem in sewage treatment. Anaerobic sludge digestion as pre
sently practiced must now be considered unsatisfactory as a method 
of sludge treatment within the District because of the low reductions 
in organic content so obtained and the subsequent difficulty of ultimate 
disposal of the digested sludge~ even when dewatered. Land filling 
with digested sludge~ presently practiced by many of the sewerage 
agencies within and adjacent to the District~ must likewise be con
sidered unsatisfactory as a means of ultimate disposal. 

Consultants to the Hackensack Meadowlands Commission 
in the matter of solid wastes disposal have suggested to the Commission 
several alternative methods for solid waste management~ among them 
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being that land filling with solid wastes may be permitted to continue 
for a limited period of years. Regional incinerators that would have 
sludge burning capabilities are being contemplated~ and for the pur
pose of this Report it is assumed that regional incinerators will be 
provided. This would carry with it the additional advantage of obviat
ing the need for sludge digestion. 

Pipe-line transportation of sludge by pumping to the 
proposed regional incinerators was considered for use in the alter
nate water pollution control systems investigated. At small plants~ 
the relatively small volumes of sludge to be handled~ coupled with 
the long pipe-line runs required~ indicates that long detention periods 
of the sludge within the pipe lines would be experienced. Together 
with other attendant difficulties of pumping sludge over long distances~ 
this method of sludge handling appears unsatisfactory in the case of 
the smaller existing sewerage agencies. It is known that sludge pump
ing systems are presently in use in some of the larger cities~ notably 
Cleveland~ Philadelphia~ Chicago and others~ and that a potential for 
savings in total annual cost of sludge handling does exist by this method. 
Additional detailed research and investigation appear required~ however~ 
before the method should be considered practical for application to the 
small existing sewerage agencies within the District. 

Trucking may be an alternative method for trans port of 
sludge between the smaller treatment plants and the regional incinera
tors. However~ since there are a number of inherent disadvantages 
to this system including public objection~ trucking has not been deemed 
a satisfactory method of sludge transport. 

The current practice of many sewerage agencies in the 
New Jersey-New York area of barging sewage sludge to sea has been 
criticized by technical and governmental spokesmen alike as becom
ing a major polluter of our ocean resources. Although to date the 
technical aspects have not been clearly resolved~ this means of sludge 
disposal appears clearly to be the type of solution which merely buries 
the problem from view~ leaving the very real possibility of again having 
to face the same problem in the perhaps not too distant future. It is 
assumed therefore that barging of sludge as a means of disposal will 
eventually be discontinued and accordingly~ barging is not considered 
to be an ultimate means of sludge disposal. 

For those existing sewerage agencies which are con
sidered to be unable to avail themselves of the proposed regional 
incinerators for sludge disposal~ there are a number of more recently 
developed sludge treatment methods which may be applicable. One of 



these is the "wet oxidation" method., or as it is also commonly called., 
the Zimpro Process. This process accomplishes the destruction of 
organic putrescible solids in sludge by chemical oxidation under in
creased temperature and pressure applied to the sludge and is usually 
followed by dewatering of the ash on vacuum filters or by other means. 
The degree of destruction of solids may be varied by variations of the 
applied temperature and pressure. The process is competitive with 
incineration techniques such as contemplated for the proposed regional 
incinerators and also eliminates the need for sludge digestion. The 
liquid effluent of the process is usually returned to the treatment 
plant for reprocessing with raw sewage., and the vacuum filter de
watered ash requires disposal by land fill or other method. Disadvan
tages of the process include the need for odor control., high capital and 
operating costs and the need for high quality supervision and mainten
ance. 

Another sludge treatment method applicable to the needs 
of the smaller existing sewerage agencies is incineration by the fluid
ized-bed technique., which., in essence., is reported as being a more 
efficient incineration method. The process also produces an effluent 
which is usually returned to the raw sewage at the treatment plant in
let for reprocessing., and an ash end product which is acceptable for 
disposal by land fill. Fluidized-bed systems are competitive with 
other incineration teclmiques and are reported as being applicable to 
towns and cities as small as 10., 000 population. 

In summary., it is concluded that the trickling filter 
secondary process is not practically suitable for application to sewage 
treatment plants discharging within the Meadowlands District since it 
would require the addition of tertiary treatment steps with resultant 
large expenditures in the future to meet Primary Contact water quality 
standards. It appears that the contact-stabilization process with step
aeration will best provide the desired process stability and operating 
flexibility for the maintenance of river water quality consistent with 
the Comprehensive Master Plan objectives for the Meadowlands Dis
trict. 

If the contact-stabilization process., which requires a 
high degree of close supervision of operation., is not applied to the 
smaller existing plants., some other modification of the activated 
sludge process amenable to cons is tent effluent quality maintenance 
is desirable instead of the trickling filter process for these plants. 

Although not included in subsequent cost studies of this 
Report., provisions should be made where possible in all new treat-
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ment plant construction., or construction of modifications to existing 
plants., for the addition of treatment steps such as phosphorus and 
nitrogen removal., microstraining or others which may be required 
in the future. 

Regional incinerators will be utilized., where possible., 
for raw sludge disposal. Where not possible., as in the case of the 
smaller existing sewerage agencies., some newer form of sludge pro
cessing must be used in lieu of conventional anaerobic sludge diges
tion to accomplish greater destruction of organics and greater reduc
tions of volume for ultimate disposal of residue. 

F. Outfall Sewers 

From earlier discussions of tidal action and river flow 
characteristics., it is concluded that adequate dispersal of plant ef
fluents is an important factor to be considered. Dye tests and other 
similar studies in the Hackensack River within the District have de
monstrated the inadvisability of depending upon natural dispersion. 
Accordingly., it is recommended that sewage treatment plant outfalls 
should be carried as submerged pipe buried in the river bottom to a 
point at or near the center of the main current flow in the river. Con
struction of outlet crib structures on the river bottom will be neces
sary at the ends of the outfall pipes. 

G. Soils Considerations 

The topography of the Hackensack Meadowlands District is 
low and flat., with the only natural relief of consequence occurring in 
northern Carlstadt and at Laurel Hill and Little Snake Hill in Secaucus. 
The higher areas of Secaucus are the largest areas of natural relief., 
but are., for the most part., excluded from the Meadowlands District. 
Topography varies., rising from the general meadow level at approxi
mate elevation +2 to approximate elevation +20 in the northern Carlstadt 
area., to +70 at Little Snake Hill and higher at Laurel Hill. The higher 
areas of Secaucus reach to approximate elevation +90. Other areas of 
relief involve man -made fills for airport., highway and railroad use. 
Depressions are encountered along major waterways .. such as the 
Hackensack River., Berrys Creek., and others., as well as along man
made mosquito control ditches which lace the site. 

The Meadowlands District is entirely within the area which 
is geologically termed Lake Hackensack. This area was formed by 
the obstruction of the glacial drift in a preglacial valley to the south 
of the area., which halted the progress of glacial travel. Shale is ex-



pected to be the predominant form of bedrock in the area, although 
diabase related to the Palisades Ridge has also been mapped in areas 
where bedrock is shallow. Sandstone bedrock has also been encountered 
at depth. The Triassic Sandstone and Shale are overlain with a thin 
stratum of Glacial Till, averaging no more than 10 feet in thickness. 
South of Berrys Creek Canal and N.J. State Route 3, the depth to bed
rock averages in excess of 80 feet and may be encountered at depths 
of as much as 120 feet below the marsh surface which substantially 
covers the entire site. To the north of N.J. State Route 3, the average 
depth of bedrock may be expected to be 60 feet. 

The marsh surface varies between approximate elevations 
zero and +2 for almost the entire extent of the District. The Organic 
Soils {Peat and Silt) at the surface are normally from 5 feet to 10 
feet thick, with some variations across the site. Below the Organic 
Soil deposits, varved Glacial Lake Clay is encountered for almost 
the full depth to the Glacial Till overlying bedrock. In some instances, 
a coarse Sand stratum, sometimes 10 feet or more in thickness, is 
encountered between the Organic Soil and the Clay subsoil. The water 
table is at approximate elevation +2. 

The upper portion of the Organic Soil is thickly laden with 
Marsh Grass and related root systems, which forms a fairly sturdy 
material termed Meadow Mat. This material is highly permeable, 
not only because of the vegetation but also due to the very loose 
nature of the Peat. 

The underlying Silt is encountered normally after a transi
tion from highly decayed vegetation and Peat. This lower material 
is highly impermeable. Both the Meadow Mat and Organic Silt soils 
are subject to large volume changes when loaded. The high perme
ability of the Meadow Mat results in its rapid consolidation when sub
jected to loading without prior special treatment. The consolidation 
of the Silt, however~ occurs only after an extended period of time, 
on the order of many years, to achieve its substantially full consolidation 
when loaded without prior special treatment. 

The inorganic soils {Sand and Clays} underlying the surface 
deposits are preconsolidated to varying degrees. The upper Sands, 
where encountered, are considered to be incompressible under normal 
loading. The upper portion of the Clay, to depths of 50 feet or so be
low the ground surface-, are expected to be preconsolidated to varying 
degrees. The lower reaches of the deposits are not expected to be 
pre consolidated more than 0. 2 5 ton per square foot above loading 
presently found in nature. The Clay subsoil is varved fairly uniformly. 

103 

However, the varve sizes in many instances are so thin as to be con
sidered more in the size of "partings" . Although the varves are some
times found to include fine Sand sizes, the partings are principally 
Silt sizes. The varved Clay soil is compressible. 

The strength of the Organic Soils is very low, and may aver
age on the order of 0. 1 ton per square foot in shear {Unconfined Com
pression). The strength of the Clay Soils is not expected to be less 
than about 0. 35 ton per square foot. 

Detailed subsurface information is available with respect 
to the Meadowlands District. Principal sources of information are 
the New Jersey Turnpike Authority, which is involved in the construc
tion of the Turnpike roadways which traverse the site, the United States 
Army Corps of Engineers, for which an investigation was made in 
recent years and the New Jersey Department of Transportation, as 
they are involved in all State Highway projects around and through the 
District. Other sources of information would include the New Jersey 
Bureau of Geology and the Towns and Boroughs, as well as public and 
private agencies involved in the development of the Meadowlands. 

H. Special Construction Requirements 

This major water pollution control system, when constructed, 
will be composed of large sewer pipes installed at considerable depths 
and major treatment plant and pumping station structures~ and will 
involve numerous water course, railroad and highway crossings. All 
of these facilities will be constructed in a somewhat unique area. In 
order to more accurately apply the engineering experience of this 
firm to the particular area of the Meadowlands, contact was made with 
various governmental agencies and contractors and others who have 
performed construction of a like nature in the Meadowlands or similar 
areas. 

It was concluded that the basic pipe trench cross -section 
might consist of 3 or 4 feet of construction berm overlaying organic 
soils of 10 feet in thickness, all lying above varved clay, in which 
the pipe will be installed to a maximum total depth of approximat ely 
30 feet. Recognition is given to the presence of rock strata in some 
areas, though rock is not considered to be present in the basic pipe 
trench. It is further recognized that great variations to this basic 
premise can occur, and such variations have been considered. 

In determining methods of construction and for preparat ion 
of cost estimates consideration was given to the factors of State labor 



laws~ soils stability~ water control~ depth of trench~ width of trench~ 
protection of property and disposal of excavated material~ together 
with its effect on the area ecology. All of these considerations tend 
to point toward the necessity for a fully supported trench of minimum 
width and the use of sheeting. It is recognized that the use of sheeting 
provides the maximum trench stabilization and that in some areas less 
costly types of trench support might be adequate. However, this 
Report assumes that all pipe trenches and excavations will be fully 
sheeted. 

Control of water in any excavation is also a major cost factor 
requiring consideration. In the establishment of basic criteria, it is 
presumed that the water table is on a level with the surface of the 
meadow mat. Even though there is a high water table due to the low 
permeability of the material under the meadow mat, it can be expected 
that the volume of water entering the trench can be controlled without 
difficulty. Once the trench is excavated it can be dewatered and main
tained "in the dry" by means of pumps of adequate capacity operating 
in sump pits. It can further be expected that most of the water will 
percolate through the meadow mat to the organic silt or to the imper
meable clay layer, and will enter the trench at the juncture of these 
two layers. Use of well points in a silty layer is usually not desir
able or practical; however, well points with sand wicks have been 
used in similar areas in order to intercept the water flow before it 
could enter the trench, thereby minimizing the amount of pumping 
required. However, for this Report, dewatering by means of sump 
pits and pumping is considered. 

Depending upon the depth, pipes and structures will be in
stalled in either organic silt or varved clay. If a pipe is to be in
stalled in the organic silt layer, all silt should be removed from the 
trench to the clay layer and be replaced with a granular material to 
the foundation level of the pipe. Similarly, when material removed 
from the pipe trench is deemed unsuitable for backfill, it should be 
discarded and replaced with granular material or some other suitable 
backfill material. All pipe should be placed on a concrete cradle 
underlain with a bed of broken stone. Piles are to be avoided wherever 
possible due not only to the considerable cost thereof but also because 
of the unavoidable probability for settlement of adjacent areas causing 
objectionable high points over the sewer pipes. It should be stated 
that the pipe installations will not necessarily add additional loads to 
the foundation soil since a hollow pipe~ partially fi~led with flow, 
weighs less than the replaced soil. The pipe itself and the pipe joints 
must be of such design as to support the overlying soil loads to com
pensate for the settlement which is almost certain to occur. Even 
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though the use of pile foundations for sewer pipes is to be avoided~ 
it is recognized that use of pile foundations for pipes may be unavoid
able in specific problem areas. It is also recognized that pile founda
tions will be mandatory for other structures with high load requ ire
ments such as sewage treatment plant structures and pumping stations. 

In the basic pipe trench cross-section, mention was made 
of a "construction berm". This structure is in essence an access 
roadway which will serve a number of functions. It will serve to pro
vide a working platform for access across the marsh and for con
struction equipment, through which pipe trenches may be excavated. 
Upon completion of the sewers, and during the period between sewer 
construction and land filling for development, it will serve as an access 
for sewer maintenance crews and equipment. Though the cost for 
construction of such an access roadway along the sewer locations is 
estimated in the initial construction cost of the sewers, an ancillary 
benefit will be derived in that the access roadway will serve as a por
tion of the fill required for land development. It would be preferable 
from an economic point of view to orient the sewer trenches to loca
tions of proposed roads so that the road foundations could be con 
structed simultaneously with sewer construction and act as the con
struction berm. An attempt has been made to locate sewers in or 
adjacent to existing or graphically illustrated proposed highway loca
tions~ or along railroad embankments as delineated on the Land Use 
Plan. This Report, however, does not presume that such locations 
will, in fact, be available at the time of actual sewer construction. 

The foregoing discussion with respect to sewer pipes was 
directed to the installation of pipes at a depth of 30 feet. The items 
pertaining to dewatering, pipe foundation and construction access for 
pipes installed at shallow and intermediate depths generally remain 
constant. Sheeting requirements will vary according to field conditions 
and will be expected to include such alternates as no sheeting for 
shallow pipes and wood sheeting or a sliding steel box for pipes 
installed at intermediate depth. For pi pes at shallow depth founded 
in a deep silt layer, use of piles might still be considered more 
economical as compared to removing the entire layer of underlying 
silt. 

A significant number of crossings of highways~ railroads 
and water courses are anticipated~ with their inherent, specific con
struction requirements. Various techniques such as tunneling, hori
zontal boring, pipe jacking, coffer dams, subaqueous pipe construc
tion and other methods are all possibilities, and have been considered. 



SECTION VIII. ALTERNATE WATER POLLUTION 

CONTROL SYSTEMS 

A. Description of Alternates 

1. General 

Selection of an economical and logical water pollu
tion control system for the proper development of the Hackensack 
Meadowlands District required study and evaluation of many alter
nates. With the multiplicity of existing wastewater treatment plants. 
municipal Sewer Districts. Joint Meeting Sewer Districts and County 
Sewer Districts. three (3) Alternates which represent distinctly 
different approaches were selected for detailed study. 

All Alternates presented are based on implementa
tion of the Land Use Plan in accordance with the Comprehensive 
Master Plan for development of the Hackensack Meadowlands Dis
trict by the year 2000. It is also assumed that the effect on Hacken
sack River water quality inherent in the tidal exchange with the 
waters of Newark Bay will not be detrimental due to enhanced water 
quality standards and their strict enforcement. 

The layouts of interceptor sewers follow existing 
and proposed roads and are designed to handle the wastes developed 
within the Meadowlands District and peripheral communities. The 
treatment facilities are designed to upgrade and maintain the water 
quality of the Hackensack River within the Meadowlands District and 
permit the utilization of the land adjacent to the river for recreational 
and aesthetic purposes. 

The three Alternates are shown in outline on Exhibit 
Nos. 13, 14 and 15. including the interceptor sewer system. the 
waste water treatment facilities, and the manner of sludge disposal 
and effluent disposal. 

2. Alternate A - Existing Sewerage Agencies System 

This Alternate assumes that certain existing waste 
water treatment plants will remain in operation. These plants will 
be modified or reconstructed to meet the water quality standards 
required to implement the Comprehensive Master Plan for the 
development of the Hackensack Meadowlands District. Each plant 
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and its interceptor sewers and pumping stations will be designed to 
handle anticipated future sanitary and industrial flows from those 
areas tributary to the existing plants. Treated wastes will be dis
charged into the main channel of the Hackensack River and be dis
persed by use of diffusers. Sewage sludge will be incinerated a t 
each plant and the resulting solid residue disposed of by land fill. 
Details and layout are shown on Exhibit No. 13. Alternate A. 
Existing Sewerage Agencies System. 

3. Alternate B - Bergen County Sewer Authority System 

This Alternate assumes that all sanitary and indus
trial wastes originating within the Meadow lands District. as well as 
from certain peripheral contributing areas. will be treated at the 
existing Bergen County Sewer Authority waste water treatment plant 
at Little Ferry. This plant will be enlarged and modified to meet 
the water quality standards required to implement the Comprehen
sive Master Plan for the development of the Hackensack Meadow
lands. Interceptor sewers. pumping stations and wastewater treat
ment plant will be designed to handle anticipated future flows. 

Treated wastes will be discharged into the main 
channel of the Hackensack River and be dispersed by use of diffusers. 
Sewage sludge will be incinerated at a proposed solid wastes incin
erator. assumed to be at an adjacent location, and the resulting 
solid residue disposed of by land fill. Details and layout are shown 
on Exhibit No. 14, Alternate B, Bergen County Sewer Authority 
System. 

4. Alternate C - Hackensack Meadowlands Development 
Commission System 

This Alternate assumes that two regional waste
water treatment plants will serve the Meadowlands District and the 
peripheral tributary areas. One plant will be the existing Bergen 
County Sewer Authority wastewater treatment plant at . Little Ferry 
which will serve the northerly portion of the District and a new 
Meadowlands Commission regional wastewater treatment plant in the 
southerly end of the District will serve tlie remainder of the area. 

The Little Ferry plant will be enlarged and modified 
to serve the future needs of a portion of the Meadowlands District 
as well as handle increased flow from its other contributing and 
peripheral areas. The new Meadowlands Commission plant will be 



sized to handle the major portion of the flow from the District as 
well as the flow from certain contributing peripheral areas. 

Interceptor sewers. pumping stations and waste
water treatment plants will be sized for anticipated future sanitary 
and industrial flows. Treated wastes from each plant will be dis
charged into the main channel of the Hackensack River and be dis
persed by use of diffusers. Sewage sludge from each plant will be 
incinerated at the proposed solid waste incinerators assumed to be 
at adjacent locations, and the resulting solid residue disposed of by 
land fill. Details and layout are shown on Exhibit No. 15. Alternate 
c. Hackensack Meadowlands Development Commission System. 

B. Details of Alternate A, Existing Sewerage Agencies System 

1. General 

This Alternate assumes existing sewer agencies will 
continue to collect and treat sewage flows generated within their 
areas of jurisdiction. 

The New Jersey State Department of Health has 
issued formal orders to abate pollution in the Hackensack River and 
its tributaries to the municipalities of Kearny and North Bergen; to 
the Rutherford-East Rutherford-Carlstadt and the North Arlington
Lyndhurst Joint Meetings; and to the Jersey City Sewerage Author
ity. Each of the aforementioned has filed reports with the Depart
ment of Health proposing method of abating the pollution of the 
River. Alternate A presumes that the plans. presented in these 
reports. will be implemented with modifications required to accom
plish the water quality standards recommended in Section IV. 
Recommended Water Quality Standards. 

The Borough of Wood-Ridge plans to discharge its 
sewage flows to the facilities of the Bergen County Sewer Authority 
and to deactivate its existing wastewater treatment plant. The 
Carlstadt and East Rutherford Sewerage Authorities have been 
formed to provide sewerage facilities for the area of the Meadow
lands which lies within their respective jurisdictions and to discharge 
their sewage flows to the facilities of the Bergen County Sewer 
Authority. {Alternate A assumes that thef;)e arrangements will re
main unchanged. ) 
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Alternate A assumes that the Rutherford-East 
Rutherford-Carlstadt Joint Meeting wastewater treatment plant will 
continue to treat sewage flows from its present tributary area and 
will also treat sewage flows from the Meadowlands area of Ruther
ford and from a portion of the East Rutherford Meadowlands lying 
in the proposed "Central Business District" shown on the Compre
hensive Land Use Plan. 

In the Boroughs of North Arlington and Lyndhurst. 
Alternate A assumes that the Joint Meeting wastewater treatment 
plant will continue to treat sewage flows from its present contribu
tory area and will also treat sewage flows from the Meadowlands 
areas of the two Boroughs. 

The Kearny municipal wastewater treatment plant 
now treats only sewage flows from Kearny Point. Alternate A 
assumes that it will continue to do so and will also treat sewage 
flows from the Meadowlands area lying within the Town of Kearny. 

The Township of North Bergen has planned to 
abandon its Woodcliff and Northern wastewater treatment plants and 
to treat all sewage flows from the combined tributary areas at a 
new plant at the site of its existing Central wastewater treatment 
plant. Alternate A assumes the implementation of thi s plan and also 
assumes the treatment of sewage flows from the North Bergen 
Meadowlands area at the new Central plant. 

In the Town of Secaucus, Alternate A assumes that 
sewage flows from the Meadowlands area within the Town as well 
as sewage flows from the remainder of the Town will be treated at 
the existing municipal wastewater treatment plant. 

Alternate A assumes that the Jersey City Sewerage 
Authority West Side wastewater treatment plant will continue to 
treat sewage flows from its present tributary area and will also 
treat sewage flows originating in the Meadowlands area lying within 
the limits of Jersey City. 

It is further assumed that the Bergen County Sewer 
Author~ty•s wastewater treatment plant at Little Ferry will continue 
to treat sewage flows from its present tributary area. will treat 
sewage flows from the Carlstadt and East Rutherford Sewerage 
Authorities, and will treat sewage flows from certain areas in the 
northern portion of the Meadowlands. 
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Under Alternate A the aforementioned wastewater 
treatment plants will up-grade their treatment processes and expand 
their capacity where necessary to accommodate the anticipated 
future flows. In order that the individual plants be of sufficient size 
to treat the anticipated quantities of sewage flow in the year 2000, 
Alternate A requires the plant capacities of the sizes shown in Table 
7, Wastewater Treatment Plant Capacities, Alternate A. 

TABLE 7 

WASTEWATER TREATMENT PLANT CAPACITIES 

Wastewater 
Treatment Plant 

ALTERNATE A 

Rutherford-East Rutherford
Carlstadt Joint Meeting 

North Arlington-Lyndhurst 
Joint Meeting 

Kearny Municipal 

North Bergen Central 

Secaucus Municipal 

Jersey City Sewerage Authority 
West Side 

Bergen County Sewer Authority 

Capacity - (mgd) 
Present Required 

4.0 11.6 

1.7 10.3 

4.0 12.2 

4.0 9.6 

2.3 13.3 

36.0 Unchanged 

75.0 108.4 

Capacity is expressed in mgd of average daily dry weather flow. 

The 75.0 mgd capacity shown as the present capa
city of the Bergen County Sewer Authority wastewater treatment 
plant is the design value for the expansion now being developed. It 
is assumed that this expansion will be completed prior to imple
mentation of Alternate A. 
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An additional program for future expansion for the 
Bergen County Sewer Authority plant at Little Ferry includes pro
vision for treating sewage flows from the Bergen County portion of 
the Meadowlands District as well as presently sewered areas in 
Bergen County south of the plant, all predicated on development of 
this area under present zoning. Since the Comprehensive Master 
Plan for development of the Meadowlands District stipulates a 
greater density of development, the tributary area of the Bergen 
County Sewer Authority plant at Little Ferry under Alternate A has 
been established so that the total sewage flow to that plant from the 
Meadowlands area will be less than that anticipated under the future 
plant expansion program of the Bergen County Sewer Authority. 

The Jersey City Sewerage Authority West Side 
wastewater treatment plant treats sewage flows from a combined 
sewer system whose flow to the plant during periods of precipitation 
is controlled by regulators in the interceptor sewers. The plant has 
sufficient capacity to accommodate normal dry weather flows. As 
the treatment of combined sewer overflow is not economically 
feasible at this time and the sanitary and industrial dry weather 
flows to the plant from its tributary area is estimated to be 18. 7 
mgd, less than the present capacity, Alternate A does not consider 
the expansion of the Jersey City Sewerage Authority West Side plant 
to handle storm water flows. 

With the exception of the Bergen County Sewer 
Authority plant at Little Ferry, all of the wastewater treatment 
plants which lie within the boundaries of the Meadowlands District 
discharge treated effluent to tributaries of the Hackensack River 
which contain insufficient water volume to afford adequate dilution 
and tend to become stagnant. This situation giving rise to odors 
and unsightly conditions will be magnified by increased demand on 
the present receiving waters due to future discharge of greater 
quantities of treated effluent. Alternate A requires that all treat
ment plant effluent shall be discharged directly into the main channel 
of the Hackensack River and diffused through submerged outlets on 
the River bottom. 

Although the implementation of Alternate A is 
predicated on full development of the Hackensack Meadowlands 
within thirty (30) years it is recognized that portions of the expanded 
water pollution control system could be built sequentially as re
quired. Under Alternate A, with implementation at the earliest 



possible time~ sewage treatment processes would initially be such 
that all the plants discharging within the Meadowlands District 
produce effluents meeting the requirements of "Recreational 
Waters" and that the Kearny and Jersey City Sewerage Authority 
West Side plants and all others affecting Newark Bay waters produce 
effluents meeting the present New Jersey standards for "TW -2 
Waters". At the time that construction of housing is imminent in 
the Meadowlands in approximately ten to twelve years. but not more 
than twenty years. the treatment processes for the plants producing 
"Recreational Waters" effluent must be upgraded to produce effluent 
meeting "Primary Contact Waters" standards. while those plants 
affecting Newark Bay waters must produce effluents meeting "Recrea
tional Waters" standards. Beyond these stages of improvement of 
water quality consideration may be given to attempting to achieve 

. ''Harvest Waters" quality in the Hackensack River, by more sophis
ticated sewage treatment processes~ by use of an ocean outfall. or 
by other means. 

Exhibit 13. Alternate A - Existing Sewerage 
Agencies System. shows locations of major trunk sewers to be con
structed; locations of waste water treatment facilities. including 
effluent and sludge disposal facilities to be constructed; and locations 
of pumping stations and force mains to be constructed under this 
Alternate to best serve the development of the Meadowlands District. 

In addition to determination of trunk sewers and 
other collection facilities required, a general evaluation was made 
of each treatment plant to remain in operation under Alternate A. 
This evaluation. together with information contained in Section III~ 
Existing Conditions, provides an indication of construction require
ments for implementation of this Alternate. 

2. Wastewater Treatment Plant -
Rutherford-East Rutherford-Carlstadt Joint Meeting 

Due to the age and the accompanying structural and 
mechanical deterioration of this plant. in addition to process im-
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provement. a considerable amount of structural repair and replace
ment of mechanical equipment would be required. Required 
improvements to the primary treatment portion of process would 
consist generally of the construction of new raw sewage pumping 
facilities, screening facilities, grit removal facilities and primary 
settling tanks, as presently contemplated by the Joint Meeting and 
outlined in some detail in Section III, Existing Conditions. The pres
ently contemplated improvement of the secondary treatment portion 
of the process consists of expansion and revision of the existing 
trickling filter installation, and the contemplated method of sludge 
handling and disposal is based upon the existence of an unused in
cinerator at the plant which has been assumed to be amenable to 
restoration and use along with proposed new vacuum filtration facili
ties. Under Alternate A the presently proposed expansion of the 
existing trickling filter pr~cess should be supplanted by some modifi
cation of the conventional activated sludge secondary treatment or by 
the use of some form of tertiary treatment following the trickling 
filtration. In addition, an outfall sewer with submerged outlet to the 
main channel of the Hackensack River would have to be provided for 
a distance of approximately 12~ 000 feet. 

The economics of the two alternate courses of action 
with respect to secondary treatment cannot be evaluated in detail at 
this time. but it appears clear that the Joint Meeting faces total ex
penditures under Alternate A representing a very large portion of 
the cost of a new treatment plant. 

3. Wastewater Treatment Plant -
North Arlington-Lyndhurst Joint Meeting 

The presently contemplated modifications to this plant 
consist of improvement of the existing primary treatment process 
and the addition of trickling filter secondary treatment. Based upon 
the studies by engineers for the Joint Meeting. the proposed improve
ments to the existing primary treatment plant appear to be straight
forward. In order to comply with the recommended water quality 
standards for development of the Hackensack Meadowlands District 
the proposed new trickling filter secondary treatment should be sup-



planted by some modification of the activated sludge process. Vacu
um filtration of sludge, as presently contemplated by the Joint Meet
ing, is satisfactory but new incineration facilities would also be re
quired instead of the contemplated land fill disposal of filtered sludge 
cake. Additional studies could be made, however, to enlarge the 
available choices to include the fluidized bed process as well as the 
Zimpro process, the latter having also been considered by the Joint 
Meeting's engineers. 

Extension of the existing plant outfall sewer for a dis
tance of approximately 11, 000 feet to the Hackensack River with a 
submerged outlet in the main channel of the River would be required. 

It is noted that the ultimate sewage flow of the Joint 
Meeting under present conditions as projected by their engineers is 
4. 3 mgd, whereas the proje~ted ultimate flow under conditions of the 
Master Plan would be 10. 3 mgd. There is some question as to the 
availability of additional land adjacent to the existing plant site to 
accommodate plant expansion for the larger capacity. 

4. Wastewater Treatment Plant -
Town of Kearny 

Sewage flow to the plant consists largely of industrial 
waste and includes some domestic waste contributed by the non-resi
dent population employed in the Kearny industrial area. The treat
ment method presently contemplated by the Kearny authorities con
sists of chemical treatment of the waste flow by addition of alum and 
lime. 

Because of the difficulty inherent in the adequate treat
ment of undiluted industrial wastes from Kearny Point, it might 
prove advantageous to combine sewage from Kearny and Jersey City, 
prior to treatment, to produce a better balance in quality. While 
this combining of sewage is recommended it has not been considered 
in the cost estimate. 

109 

In view of the predominantly industrial wastes character 
of the flow of the plant, a detailed study of the problem is necessary 
to ascertain the exact treatment requirements. The eventual treat
ment method to be employed, both for the liquid and solids portions 
of the flow, must, h()wever, be in accord with pollution control stand
ards established for the development of the Hackensack Meadowlands. 

Although details of construction of the existing plant 
outfall sewer were not available., it is assumed that the extension of 
the present outfall sewer would be required to provide the recom
mended submerged outlet in the main channel of the River. 

5. Wastewater Treatment Plant -
North Bergen Township 

North Bergen Township is unique among the municipal
ities and agencies considered under Alternate A in that the engineers 
for the Township have recommended the abandonment of the three 
existing North Bergen plants and the construction of new centrally 
located secondary facilities to replace them. The proposed new 
facilities as described in Section III, Existing Conditions, would pro
vide secondary treatment by trickling filtration and sludge handling 
and disposal by means of vacuum filtration and incineration. The pro
posed new trickling filtration process should be replaced by some 
modification of the activated sludge process. The method of sludge 
treatment and disposal as proposed for the new facilities would be 
satisfactory relative to recommended Hackensack Meadowlands 
standards. 

The proposed new North Bergen Treatment Plant 
should be provided with an outfall sewer to the main channel of the 
Hackensack River, a distance of approximately 9., 000 feet. 

6. Wastewater Treatment Plant -
Town of Secaucus 

The present plant., which ·was constructed in 1964, pro
vides secondary treatment by trickling filtration. The presently em-



ployed sludge handling and disposal method is by elutriation. sludge 
drying on open beds and land fill disposal. It is considered that the 
present trickling filtration plant is capable of meeting "Recreational 
Waters" standards recommended to be initially imposed upon treat
ment plants affecting water quality in the River. Replacement of the 
present sludge handling and sludge disposal method would, however, 
be required initially under Alternate A by the construction of facilities 
for sludge incineration, the fluidized -bed process. the wet oxidation 
process or other similar method. A vacuum filter, which is appar
ently presently unused, could be placed into service for sludge de
watering. 

Alternate A would also require extension of the existing 
plant outfall sewer for a distance of approximately 2, 500 feet to the 
Hackensack River for discharge into the main channel through a sub
merged outlet. 

The present satisfactory results of operation of the 
plant have been obtained at a plant loading of less than 50% of design 
capacity and it is therefore possible that under anticipated conditions 
of increased plant loading and with greater emphasis upon plant reli
ability, improvement in process control equipment and procedures 
will be required to maintain plant reliability at required levels. At 
the time when "Primary Contactn standards are placed into effect, 
the existing plant will probably require conversion to some modifica
tion of activated sludge process or the addition of some form of terti
ary treatment, the choice being dependent upon economic factors at 
that time. 

7. West Side Wastewater Treatment Plant -
Jersey City Sewerage Authority 

The plant presently provides primary treatment only. 
Sludge treatment and disposal is by vacuum filtration and incineration 
in the adjacent municipal solid wastes incinerator. It is assumed that 
the addition of trickling filtration as presently proposed by the Jersey 
City Sewerage Authority for secondary treatment will be capable of 
meeting the ultimate requirements of "Recreational Waters" standards, 
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and that final design for the addition of secondary treatment would also 
include provisions for the correction of presently unidentified causes 
of poor performance in the existing primary treatment. Continuance 
of handling and disposal of sludge by vacuum filtration and incineration 
will likewise be satisfactory for Meadowlands requirements. 

The effluent of the existing plant is presently discharg
ed at the river bottom through a specially designed dispersion outfall 
sewer over an area approximately 200 feet from the easterly pierhead 
line and is satisfactory for Alternate A. 

8. Wastewater Treatment Plant -
Bergen County Sewer Authority 

This plant now employs the contact-stabilization pro
cess, recommended in Section VII, Design Parameters, for large plants 
and is capable of meeting the proposed initial standards of "Recre
ational Waters" for the development of the Hackensack Meadowlands. 
In order to meet the standards for "Primary Contact Waters", how
ever, upgrading of certain parts of the process will be required and 
must be included in designs for future plant expansions to the approxi
mate ultimate capacity of 108 mgd as projected under Alternate A. 
There is, however, some question as to whether the existing plant 
can produce an effluent meeting initial "Recreational Waters" stand
ards consistently enough to satisfy reliability requirements for 
Meadowlands development., and more detailed investigation in sub
sequent studies may indicate the advisability of undertaking required 
upgrading of process at an earlier date. 

Analysis of the plant from data made available indi
cates that, although the total plant performance presently meets New 
Jersey State Department of Health requirements, the total amount of 
primary settling tankage proposed for the 75 mgd plant expansion is 
approximately 53% of the total tankage required by Department of 
Health regulations. It is felt that compliance with the Department of 
Health requirement of 1, 000 gallons per square foot of tank area per 
day, at design flow. will be adequate to attain the recommended plant 
effluent standards promulgated in this Report. In the case of second-



ary settling, it is felt that a requirement of 700 gallons per square 
foot of tank area per day must be imposed to attain desired results. 
The total secondary tankage proposed for the 75 mgd expansion is 
approximately 70% of the total tankage required on this basis. This 
deficit in primary and secondary settling capacity presently prevents 
development of the full treatment capability of the process and, as 
previously indicated, would preclude the attainment of ultimate 
"Primary Contact" stand~rds. Settling capacity within the BCSA 
plant must therefore be increased. This increase in capacity can be 
accomplished by the construction of additional tankage or, as is pres
ently being investigated by engineers for the Bergen County Sewer 
Authority, through the use of supplemental settling devices in the 
tanks or by chemical treatment. 

Disposal of digested sludge is presently accomplished 
by barging and dumping at sea. Alternate A presumes that two re
gional incinerators will be constructed in the Meadowlands for the 
disposal of solid wastes and that incineration of treatment plant sludge 
will be the method of sludge disposal used at the BCSA plant. Sewage 
sludge will be pumped from the BCSA plant to the northerly proposed 
regional incinerator. The location assumed for the proposed regional 
incinerator is across the Hackensack River from the BCSA plant, in 
an area zoned for light manufacturing. The addition of new sludge 
handling facilities at the plant are therefore requir_ed and would con
sist of revisions to existing sludge pumping facilities in the BCSA 
Plant, the addition of similar new sludge pumping facilities with sub
sequent plant expansion to ultimate capacity, a new sludge force main 
or mains across the Hackensack River to the vicinity of the regional 
incinerator and new vacuum filtration facilities to be constructed ad
jacent to the incinerator to enable the use of conveyor equipment for 
the movement of sludge cake from the vacuum filters to the incinerator; 

Effluent of the BCSA Plant is presently conducted to 
the Hackensack River in two 72-inch outfall sewers which terminate 
and discharge at the edge of the River. These two outfall sewers and 
those constructed with future plant expansions, should be extended to 
submerged dispersion outlets in the main channel of the River. 
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C. Details of Alternate B 
Bergen County Sewer Authority System 

This Alternate assumes that existing sewer agencies will 
continue to collect sewage flows generated within their areas of juris
diction, but all treatment of sewage will be at the Bergen County Sewer 
Authority wastewater treatment plant at Little Ferry. 

The Borough of Wood-Ridge plans to discharge its sewage 
flows to the facilities of the Bergen County Sewer Authority and to de
activate its existing wastewater treatment plant. The Carlstadt and 
East Rutherford Sewerage Authorities have been formed to provide 
sewerage facilities for that area of the Meadowlands which lies within 
their respective jurisdictions and to discharge their sewage flows to 
the facilities of the Bergen County Sewer Authority. Alternate B 
assumes that these arrangements will remain unchanged and will be 
augmented by new interceptor sewer facilities. 

The existing Rutherford-East Rutherford-Carlstadt Joint 
Meeting wastewater treatment plant will be deactivated under Alternate 
B and will be connected to a trunk sewer belonging to the East Ruther
ford Sewerage Authority. Through the sewers of this latter agency and 
through sewers of the Bergen County Sewer Authority, sewage flows 
from the present tributary area of the Rutherford-East Rutherford
Carlstadt Joint Meeting will reach the BCSA plant at Little Ferry. 

Under Alternate B, the North Arlington-Lyndhurst Joint 
Meeting Plant will also be deactivated and sewage flows from its 
tributary area will reach the BCSA plant by means of a new inter
ceptor sewer. 

North Bergen Township has planned to abandon its Wood
cliff, Central and Northern plants and to treat all sewage at a new 
plant at the site of its existing Central plant. Alternate B assumes 
that the new plant will not be constructed and sewage flows from the 
North Bergen Township tributary area will reach the BCSA plant by 
means of a new interceptor sewer. 



In the Town of Secaucus, Alternate B assumes that the 
existing wastewater treatment plant will be deactivated. However, 
since the existing Secaucus municipal plant is relatively new, with 
flow well below design capacity and apparently producing an effluent 
which is satisfactorily meeting present water quality standards, aban
donment of the plant would be deferred to a later stage of implemen
tation. 

Alternate B assumes that the Jersey City Sewerage Author
ity West Side wastewater treatment plant will continue to treat sewage 
flows from its present tributary area and will also treat sewage flows 
originating in the Meadowlands area lying within the limits of Jersey 
City. 

The Kearny municipal wastewater treatment plant now 
treats only sewage flows from Kearny Point, which lies wholly outside 
of the Meadowlands District. Alternate B assumes that its tributary 
area will not change but that its efficiency of t..reatment will be im
proved. 

The possibility of treating sewage flows from Kearny 
Point at the Jersey City Sewerage Authority west side wastewater 
treatment plant, as discussed under Alternate A, is also applicable 
under this Alternate. 

As a result of the above, the Bergen County Sewer Author
ity's wastewater treatment plant at Little Ferry will continue to treat 
sewage flows from its present tributary area and will treat all sewage 
flows from the Meadowlands District, and its eastern and western 
peripheral tributary areas, with the exception of that portion of the 
District lying within the borders of Jersey City. 

Under Alternate B, the Bergen County Sewer Authority's 
wastewater treatment plant at Little Ferry will need to be expanded 
to accommodate the anticipated future flow. The Bergen County Sewer 
Authority is presently developing a program for future expansion of 
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the plant at Little Ferry which includes provision for treating sewage 
flows generated in the Bergen County portion of the Meadowlands 
District as well as from presently sewered areas in Bergen County 
south of the plant, all predicated on development of the area under 
present zoning. Since the Master Plan for the development of the 
Meadowlands District stipulates a greater density of development, 
and since the tributary area of the Little Ferry plant under Alternate 
B will be increased substantially, the design capacity in terms of 
average daily dry weather flow will be 161. 3 mgd, an increase of 
34. 4 mgd over that anticipated for the future plant expansion program 
of the Bergen County Sewer Authority and an increase of 86. 3 mgd 
over the expansion presently under development. 

The Jersey City Sewerage Authority West Side wastewater 
treatment plant treats sewage flows from a combined sewer system 
whose flow to the plant during periods of precipitation is controlled by 
regulators in the interceptor sewers. The plant has a design capacity 
of 36. 0 mgd, sufficient to accommodate normal dry weather flows. 
As the treatment of combined sewer overflow is not economically 
feasible at this time, and the sanitary and industrial dry weather sew
age flows to the plant from its tributary area is estimated to be 18. 7 
mgd, less than the present capacity, Alternate B does not consider 
the expansion of the Jersey City Sewerage Authority West Side plant 
to handle storm water flows. Similarly the Kearny municipal waste
water treatment plant which is also served by a combined sewer sys
tem and has a design capacity of 4. 0 mgd does not need expansion to 
meet anticipated future needs if storm water flows are not considered. 

Exhibit 14, Alternate B - Bergen County Sewer Authority 
System, shows locations of major interceptor sewers to be constructed; 
existing wastewater treatment facilities, including effluent and sludge 
disposal facilities to be constructed; existing facilities to be abandon
ed; and location of pumping stations and force mains to be constructed 
under this Alternate to best serve the development of the Meadowlands 
District. 
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In order for sewage flows to reach the Little Ferry plant. 
Alternate B proposes the construction of strategically located inter
ceptor sewers. One interceptor sewer will commence in the southerly 
portion of the District, proceed in a northerly direction west of the 
Hackensack River and terminate at the Little Ferry plant. It is antici
pated that this interceptor sewer will be a combination of both gravity 
and force main sewers and will serve that portion of the Meadowlands 
District west of the River as well as intercept flows from the North 
Arlington-Lyndhurst Joint Meeting tributary area. A second inter
ceptor sewer will originate at the southerly edge of the Town of 
Secaucus. proceed in a northerly direction east of the Hackensack 
River and terminate at the Little Ferry plant. It is anticipated that 
this second interceptor sewer will be a gravity sewer which will serve 
that portion of the Meadowlands District east of the River as well as 
intercept flows from the North Bergen and Secaucus tributary areas. 
Trunk sewer and collector sewer construction is not considered part 
of this Al te rna te. 

The implementation of Alternate B is predicated on full 
development of the Hackensack Meadowlands within thirty (30) years. 
Construction of some portions of the system might be staged to de
mand, but construction of the major portion of the system would prob
ably be required in the initial stage. Under Alternate B, the BCSA 
wastewater treatment plant at Little Ferry would initially be required 
to produce an effluent meeting "Recreational Waters" standards and 
the Kearny and Jersey City Sewerage Authority West Side plants. and 
all others affecting Newark Bay Waters, would be required to produce 
an effluent meeting present New Jersey standards for "TW-2 'iVaters''. 
with implementation as soon as possible.. At the time that construction 
of water-oriented housing is imminent in the Meadowlands, in approxi
mately ten to twelve years, but not more than twenty years, the treat
ment process at the BCSA plant must be upgraded to produce effluent 
meeting "Primary Contact Waters" standards, while those plants ef
fecting Newark Bay must produce effluents meeting ''Recreational 
Waters" standards. Consideration may be given to achieving "Harvest 
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Waters'' quality in the Hackensack River at some future time through 
the use of more sophisticated treatment processes, ocean outfall or 
other means. 

Details of new construction at the various existing waste
water treatment plants to remain in operation are the same as dis
cussed under Alternate A for the Kearny Municipal Plant. the Jersey 
City Sewerage Authority West Side Plant and the Bergen County Sewer 
Authority Plant. In each case the extent of construction will be modi
fied for the capacity anticipated under this Alternate. 

The modifications involved in upgrading the proposed 75 
mgd BCSA plant to 161. 3 mgd would involve improvement of the pres
ent primary settling and secondary settling steps and the substitution 
of vacuum filtration and incineration for the present digestion and 
ocean disposal method of sludge handling. The sludge handling would 
require revision of sludge pumping facilities in the existing plant, a 
new sludge force main for transport of sludge from the BCSA plant 
across the Hackensack River to the assumed location of a regional 
incinerator and new vacuum filtration facilities. Extension of outfall 
sewers to the main channel of the River would be required. 



D. Details of Alternate C -
Hackensack Meadowlands Development Commission System 

This Alternate assumes that existing sewer agencies will 
continue to collect sewage flows generated within their areas of juris
diction. but all treatment of sewage will be divided between the Bergen 
County Sewer Authority (BCSA) wastewater treatment plant at Little 
Ferry and a new wastewater treatment plant to be constructed by the 
Hackensack Meadowlands Development Commission (HMDC) adjacent 
to the proposed flood control facilities in the southern portion of the 
District. 

The Borough of Wood-Ridge plans to discharge its sewage 
flows to the facilities of the Bergen County Sewer Authority and to de
activate its existing wastewater treatment plant. The Carlstadt and 
East Rutherford Sewerage Authorities have been formed to provide 
sewerage facilities for that area of the Meadowlands which lies within 
their respective jurisdictions and to discharge their sewage flows to 
the facilities of the Bergen County Sewer Authority. Alternate C 
assumes that these arrangements will remain unchanged and will be 
augmented by new interceptor sewer facilities. 

The existing Rutherford-East Rutherford-Carlstadt Joint 
Meeting wastewater treatment plant will be deactivated under Alter
nate C and will be connected to a trunk sewer belonging to the East 
Rutherford Sewerage Authority. Through the sewers of this latter 
agency and through sewers of the BCSA, sewage flows from the pres
ent tributary area of the Rutherford-East Rutherford-Carlstadt Joint 
Meeting will reach the BCSA plant at Little Ferry. 

Under Alternate c. the North Arlington-Lyndhurst Joint 
Meeting plant will also be deactivated and sewage flows from its 
tributary area will reach the new HMDC plant by means of a new 
interceptor sewer. 
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North Bergen Township has planned to abandon its exist
ing Woodcliff. Central and Northern plants and to treat all sewage at 
a new plant at the site of the existing Central plant. Alternate C 
assumes that this new plant will not be constructed and sewage flows 
from North Bergen Township tributary area will reach the new HMDC 
plant by means of a new interceptor sewer. 

In the Town of Secaucus. Alternate C assumes that the 
existing wastewater treatment plant will be deactivated and sewage 
flows from its tributary area will reach the new HMDC plant by means 
of a new interceptor sewer. As described under Alternate B. the 
immediate deactivation of the Secaucus wastewater plant is not essen
tial. 

The Kearny municipal wastewater treatment plant now 
treats only sewage flows from Kearny Point, which lies wholly outside 
of the Meadowlands District. Alternate C assumes that its tributary 
area will not change. but that its efficiency of treatment will be im
proved. The possibility of treating sewage flows from Kearny Point 
at the Jersey City Sewerage Authority West Side wastewater treatment 
plant. as discussed under Alternate A, is also applicable under this 
Alternate. 

Alternate C assumes that the Jersey City Sewerage Author
ity West Side wastewater treatment plant will continue to function. but 
will be relieved of a portion of its hydraulic load by diverting sewage 
flows from the tributary area of Jersey City lying north of Manhattan 
Avenue to the new HMDC plant. This diversion may simplify the 
diversion of storm water overflows from the Hackensack River above 
the flood control gates. 

Under Alternate C the BCSA plant at Little Ferry will con
tinue to treat flows from its present tributary area; from the Carlstadt 
and East Rutherford Sewage Authorities; and will treat sewage flows 
from the northern portion of the Meadowlands District. 
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Under Alternate C the BCSA wastewater treatment plant 
will need to be expanded to treat sewage flows from the Meadowlands 
District, but not more than is presently contemplated under a program 
for future plant expansion. This program for future plant expansion 
includes provision for treating sewage flows from the Bergen County 
portion of the Meadowlands District as well as from presently sewered 
areas in Bergen County, south of the plant, all predicated on develop
ment of this area under present zoning. Since the Master Plan for 
the development of the Meadowlands District stipulates a greater 
density of development, the tributary area of the BCSA plant under 
Alternate C has been established so that the total sewage flow to that 
plant from the Meadowlands area will be 113. 5 mgd, less than the 
total sewage flow anticipated under the future plant expansion program 
of the Bergen County Sewer Authority. 

The Jersey City Sewerage Authority West Side wastewater 
treatment plant has a design capacity of 36. 0 mgd and an anticipated 
average dry weather flow estimated to be 12. 0 mgd. Similarly the 
Kearny municipal wastewater treatment plant has a design capacity 
of 4. 0 mgd and will not require expansion. The adequacy of hydraulic 
capacity is predicated on dry weather flows, as previously discussed 
under Alternates A and B, even though both systems are combined. 

Exhibit 15, Alternate C - Hackensack Meadowlands Develop
ment Commission System, shows locations of major interceptor sewers 
to be constructed; new wastewater treatment facilities, including ef
fluent and sludge disposal facilities, to be construct~d; existing facili
ties to be abandoned; and location of pumping stations and force mains 
to be constructed under this Alternate to best serve the development 
of the Meadowlands District. 

In order for sewage flows to reach the BCSA and HMDC 
wastewater treatment plants, strategically located interceptor and 
trunk sewers will be constructed under Alternate C. The "Northeast 
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Trunk Sewer" will commence in the Township of North Bergen meadow
lands in the vicinity of Cromakill Creek and proceed in a northerly 
direction, east of the Hackensack River and discharge into the BCSA 
Overpeck Interceptor Sewer at Ridgefield. This sewer will serve the 
Meadowlands District in this area as well as the assumed northerly 
Meadowlands regional incinerator. The "North-Central Trunk Sewer" 
will start in the Borough of Carlstadt meadowlands north of Paterson 
Plank Road, traverse the west side of the Hackensack River and dis
charge into the BCSA Hasbrouck Heights Interceptor Sewer. This 
sewer will principally serve the high density water-oriented resi
dential development proposed for this area by the Master Plan. 

The HMDC wastewater treatment plant will be served by 
three new interceptor sewers. The "South-East Interceptor Sewer" 
will intercept the North Bergen tributary flow at the existing North 
Bergen 43rd Street pumping station, continue south along the easterly 

Meadowlands District boundary to a point opposite the proposed HMDC 
plant and enter the plant at its eastern end. A southeasterly spur 
from this sewer will intercept a portion of the Jersey City Sewerage 
Authority West Side tributary flow at Manhattan Avenue. The "South 
Central Interceptor Sewer" will begin at the New Jersey Turnpike in 
Secaucus just south of Cromakill Creek and proceed in a southerly 
direction gene rally along the line of the Turnpike, entering the plant 
from the north. This sewer will intercept the flow from the Secaucus 
Municipal plant and, together with its trunk sewer spurs, will serve 
the bulk of the Secaucus meadowlands area. The" South West Inter
ceptor Sewer" will originate in the Borough of East Rutherford at a 
point near N. J. Route 20, north of N. J. Route 3. This sewer will 
follow N. J. Route 20 southerly to N. J. Route 3; follow N. J. Route 3 
westerly to the proposed southerly extension of N. J. Route 17; follow 
the proposed southerly extension of N. J. Route 17 southerly to N. J. 
Route 7; follow N. J. Route 7 easterly to the Jersey City and Newark 
Turnpike; follow the Morris and Essex _Division of the Erie-Lackawanna 



Railroad in an easterly direction some 3, 000 feet; cross the Hacken
sack River and traverse the opposite bank of the river in an easterly 
direction., entering the plant from the east. This sewer, together with 
its trunk sewer spurs will serve the westerly portion of the Meadow
lands south of N. J. Route 3 and intercept the flow from the Lyndhurst
North Arlington Joint Meeting Plant. 

The implementation of Alternate C is predicated on full 
development of the Hackensack Meadowlands within thirty ( 30) years. 
Construction of parts of the system can be staged to meet the antici
pated demand. Under Alternate C, the BCSA and the HMDC plants 
would initially be required to produce effluents meeting "Recreational 
Waters" standards, and the Kearny and Jersey City Sewerage Author
ity West Side plants and all others affecting Newark Bay waters would 
be required to produce effluents meeting present New Jersey standards 
for" TW -2 Waters" with implementation as soon as possible. At the 
time that construction of water-oriented housing along the Hackensack 
River becomes imminent in approximately ten to twelve years, but 
not more than twenty years, the BCSA and HMDC plants will be re
quired to produce effluent meeting the standards of "Primary Contact 
Waters'' and those plants affecting Newark Bay waters will be required 
to meet effluent standards of 11 Recreational Waters". Consideration 
may be given to achieving "Harvest Waters" quality in the Hackensack 
River at some future time through more sophisticated treatment proc
esses, ocean outfall or other means. 

Details of new construction at the various existing waste
water treatment plants to remain in operation are the same as dis
cussed under Alternate A for the Kearny Municipal Plant, the Jersey 
City Sewerage Authority West Side Plant and the Bergen County Sewer 
Authority Plant. In each case the extent of construction will be modi
fied for the capacity anticipated under this Alternate. 

The construction of the new Hackensack Meadowlands 
Development Commission wastewater treatment plant will incorporate 
the contact stabilization process with step aeration. The HMDC plant 
will be located in the southern part of the District, and will discharge 
its effluent just upstream of the proposed tidal barrier through a sub
merged dispersion outfall sewer. A schematic flow diagram of the 
plant process is shown on Exhibit No. 16. Sludge handling at the plant 
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will consist of dewatering by vacuum filtration in a building adjacent 
to the proposed regional incinerator, with incineration of the filtered 
sludge cake and final disposal of incineration ash by land fill at or 
adjacent to the plant site. 

The site tentatively selected for the plant lies within 
boundaries formed by the Penn-Central Railroad and New Jersey 
Turnpike to the west, the Erie-Lackawanna Railroad to the north, 
Penhorn Creek to the east and the Hackensack River to the south. 
The site has been designated for manufacturing purposes by the Com
prehensive Master Plan and is presently being used for solid waste 
disposal. While details as to the availability of the site and other 
similar factors have not been investigated at this time., it has numer
ous advantages. It is convenient to a number of major traffic arteries. 
either existing or proposed under the Comprehensive Master Plan and 
it is convenient to major ~ailroads for the delivery of chlorine and 
sludge conditioning chemicals. the latter being required for vacuum 
filtration. Present use of the property or properties for solid waste 
disposal has already accomplished some raising of ground elevation 
and some stabilization of sub-surface soils. A review of existing 
soils conditions in the area of the site indicates a relatively shallow 
elevation of bed rock, estimated at perhaps forty feet and evidenced 
by the close proximity of Little Snake Hill to the east and Laurel Hill 
along the New Jersey Turnpike to the west. This condition would · 
serve to minimize the cost of pile foundations for plant structures. 
A Site Plan of the plant showing tentative arrangement of major struc
tures and facilities is shown on Exhibit No. 17. 

The treatment process will include mechanically cleaned 
bar screens for screening of the incoming raw sewage, influent pump
ing to lift raw sewage to the required level for plant flow by gravity 
and grit removal and comminution as preliminary treatment. Pre
aeration of sewage does not appear necessary at this time, but would 
be reconsidered in final design. Primary and secondary treatment 
will consist of prechlorination, primary settling, biological treatment 
in aeration tanks, secondary settling and chlorination of plant effluent. 
Consideration has been given in the plant layout, insofar as is practi
cable at this time, to the possible future need for additional units of 
treatment for nitrogen and phosphorus removal and also micro
straining. In the case of nitrogen and phosphorus removal., it is 
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recognized that in the present state of the art the need of this treat
ment in the curtailment of stream eutrophication has not been definite
ly established and is in fact being challenged. The question may well 
be resolved by the time of final design ·of the plant and a reevaluation 
of the advisability of commitment of funds to provide for nitrogen and 
phosphorus removal will be made at that time. Conversely, it appears 
quite likely that microstraining or some other form of tertiary BOD 
removal lies in the future for plants of the District and provision of 
space for this likelihood can be made without initial commitment of 
funds, other than for land. 

Sludge from the primary tanks and excess sludge from the 
secondary tanks will be pumped to sludge thickeners for concentration 
and thence to a vacuum filter building located adjacent to the proposed 
regiomil incinerator for dewatering of sludge prior to incineration. 
Screenings and possibly grit would also be incinerated. 

The aeration tanks, which are the heart of the activated 
sludge process and provide biological treatment of the sewage, will 
be designed for varying the respective amount of aeration of return 
sludge and of mixed liquor by providing for the feed of primary settled 
sewage in varying amounts to the aeration tanks at three different 
points. This would enable adjustment of the process at any time dur
ing operation to select the more suitable mode of operation for pre
vailing conditions. 

The Site Plan, Exhibit No. 17, indicates possible flood 
control dikes with a top elevation +12. 0, mean sea level. According 
to the Comprehensive Master Plan, construction which precedes the 
construction of the tidal barrier and other flood control works will 
require protection dikes as a temporary measure. It is estimated 
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that the operating floor of the plant influent pumping station, which 
represents the highest structure in the plant, would be at approximate 
elevation +18. 0 and the top of the chlorine contact tanks, which are 
the last and lowest unit in the initial plant, would be at approximate 
elevation +8. o. The necessity for constructing temporary flood con
trol levees around the plant is therefore dependent upon the timing of 
construction of the plant and the District flood control works. In the 
event that the levees are required, the embankment of the Penn-Central 
Railroad line to the west of the plant site will be considered. 

The Comprehensive Master Plan. incorporating major 
features of U. S. Army Corps of Engineers studies of flood control 
in the Meadowlands District, also proposes that the maximum flood 
elevation upstream of the proposed tidal barrier will be limited to 
elevation +5. 0 through the use of pumping facilities to discharge river 
flow to a point downstream of the closed barrier. Minimum ground 
elevation adjacent to the river has therefore been established in the 
Comprehensive Master Plan as elevation +6. 0. A minimum amount 
of earth fill should therefore be required at the plant site, since the 
present site elevation is estimated to be approximately +6. 0 to +B. O. 
The control of upstream flooding to a maximum elevation of +5. 0 indi
cates the need for placing the plant outfall sewer just upstream of the 
tidal barrier. so that the plant is protected against inundation by back
up of flood waters through the outfall pipe, and the plant profile can 
therefore be held as low as is hydraulically feasible. 

Under Alternate C, the BCSA plant. the Kearny plant and 
the HMDC plants. will each require a submerged outfall sewer dis
charging into the main channel of the River with submerged dispersion 
outlets. The HMDC plant outfall sewer will extend to a point near the 
center of the ·proposed tidal barrier. 

The desirability for combining the sewage flows from the 
Kearny and Jersey City Sewerage Authority West Side plants. as dis-



cussed in the preceding Alternates, is again applicable in Alternate C. 
Further, the technical desirability of connecting the Kearny municipal 
plant and the Jersey City Sewerage Authority West Side plant to the 
HMDC treatment system is recognized. Should it become practical 
to include these tributary areas in the Meadowlands District system 
it is technically feasible to do so. 

E. Comparative Construction Cost Estimates 

1. Introduction 

In order to determine the economic feasibility of each 
Alternate studied and indicate approximate costs for development of 
recommended water pollution control facilities., construction cost 
estimates were prepared for Alternates A, B and C. For the pur
poses of comparison all phases of implementation of each Alternate 
were considered without regard to the agency making the expenditure. 
The various cost components estimated and included under each Alter
nate are such that approximately equal results in water pollution con
trol and improvement of River water quality would be achieved by 
proper operation of the facilities thus provided. 

Costs of financing, engineering and administration 
were not considered since they are all directly related to the con
struction cost and therefore apply proportionately to each Alternate. 
Unit prices and costs used for the comparative construction cost 
estimates are based upon estimated costs if these facilities were to 
be built this year ( 1970). It is recognized that costs will probably 
increase each year, but again for comparison of Alternates no future 
cost increases were considered. 

Development of the construction cost estimates for the 
various Alternate Water Pollution Control Systems has of necessity 
been based upon a certain degree of generalization in the absence of 
preparation of detailed design drawings. specific subsurface investi
gations and tests and actual survey for location and condition of exist
ing facilities. To compensate, a construction cost contingency of 
fifteen (15%) percent has been applied to estimated costs for additional 
unforeseen costs. 
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2. Wastewater Treatment Plant Costs 

All Alternates consider that similar degree of satis
factory treatment will be given to all wastes emanating from sanitary 
sewerage systems discharging within the area of influence upon the 
District, regardless of the origin of these wastes. Therefore, the 
total volume of sewage flow considered is greater than that actually 
generated within the District. The total sewage flow volumes requir
ing treatment under Alternates A, B and C are equal for each Alter
nate, thus providing a valid basis for comparison of wastewater treat-
ment plant capital construction costs. 

The major elements of construction considered as 
accomplishing the necessary modifications and additions to existing 
wastewater treatment plans as well as the provision of a new plant 
are as follows: 

a. Upgrading of existing treatment plants to meet 
Primary Contact effluent standards for Recreational 
Standards as required. 

b. Expansion of existing treatment plants to provide 
additional capacity for estimated ultimate total sewage 
flows. 

c. Special construction required due to unusual 
foundation conditions. 

d. Addition of facilities required to modify existing 
sludge handling procedures to utilize incineration or 
equivalent methods. 

e. Extension of outfall sewers at existing wastewater 
treatment plants for improved dispersion of effluent. 

f. Land acquisition as required for the new plant. 

g. Construction of new wastewater treatment facilities. 



Data on costs of complete secondary wastewater treat
ment plants of the types involved in this study were assembled from 
various sources, were updated to January 1970 cost levels by use of 
the Engineering News-Record Index of Treatment Plant Costs and 
were plotted to obtain a graph of treatment plant costs covering a 
range of one to one hundred mgd plant design flow. The data used for 
plotting this graph include that obtained from United States Public 
Health Service Publication No. 1229, published material from various 
Journals of the Water Pollution Control Federation and information 
from our own files. The graph, shown on Exhibit No. 18. Sewage 
Treatment Plant Base Construction Costs, has been used to obtain 
base costs for expansion of existing wastewater treatment plants as 
well as for new plant construction and includes costs of sludge pump
ing. and vacuum filtration. Additional allowances have been added 
to these base costs to compensate for the extra expense of adding new 
construction to existing structures; for incremental or staged con-
struction of treatment facilities, with its inherent higher total costs; 
for special foundation conditions; and for individual special conditions 
at specific sites. 

Estimates of cost for upgrading of treatment processes 
at existing plants have been based on upgrading existing plant capacity. 
assuming that any additional plant capacity will be designed for the 
new recommended effluent quality standards. Cost estimates for the 
upgrading of the smaller wastewater treatment plants are based upon 
sufficient analysis for the purposes of this study and Report and have 
been formulated from assessment of the general requirements in each 
case. Costs for individual plants may vary, but are considered suffici
ently accurate for comparison of total costs for the three (3) Alter
nates studied. 

In the case of the Bergen County Sewer Authority plant. 
existing plant capacity is considered to be 75 mgd, based on the con
struction of the presently planned plant expansion from 50 to 75 mgd 
prior to implementation of any Hackensack Meadowlands Water Pollu
tion Control System. Analysis of available data on the proposed 75 
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mgd plant indicates that the major revisions required to attain Primary 
Contact effluent standards consist of additional primary settling and 
secondary settling tankage. The costs of additional tankage; the addi
tiona! cost of pile foundations; and the additional expense of adding new 
construction to existing plant structures have been considered. Addi
tional costs have also been considered in determining the costs of up
grading the assumed existing 75 mgd plant for vacuum filtration, 
modification and additional sludge pumping, force main and extension 
of outfall sewers. 

The cost estimate for the new Meadowlands Commission 
plant was based on the same considerations as for the BCSA plant. ex
cept that all factors were considered as being new construction. 

The Comprehensive Master Plan suggests that low-lying 
areas to be developed prior to construction of the tidal barrier should 
be protected by local levees or dikes. The costs of these levees as 
delineated on Exhibit No. 17. Alternate C - Hackensack Meadowlands 
Development Commission Plant-Site Plan, have been included in the 
estimated plant construction costs. 

The Jersey City Sewerage Authority has estimated 
that the cost for upgrading its West Side Plant to provide secondary 
treatment at the present plant hydraulic capacity of 36 mgd will be 
$30, 000, 000. This total estimated cost has been prorated on a 
straight line basis for treatment facilities to accommodate flows 
allocated to the plant under the three Alternates. 

Cost estimates for improvements and/or expansion 
to the Kearny Municipal Wastewater Treatment plant have been based 
on the foregoing procedures with the addition of costs for extension 
of the outfall line to the main Channel of the River and for sludge 
force main. 

Where deemed necessary land acquisition costs have 
been estimated as being $25, 000 per acre. 
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3. Interceptor Sewer Costs 

A detailed investigation was made of the interceptor 
sewer layouts for each Alternate studied to determine major items 
of construction cost. All systems are comparable since the tributary 
areas served and the ability to carry the anticipated ultimate flows 
are similar. 

The major elements of new construction considered 
are as follows: 

a. Furnishing and installing sewer pipes includ
ing excavation. bedding and backfill. 

b. Manholes and sewer structures. 

c. Pumping stations and force mains. 

d. Miscellaneous items of construction such as 
highway and railroad crossings; River and waterway 
crossings; rock excavation; pavement restoration; 
utility interferences; and construction berms. 

In establishing unit prices for the various items 
of construction consideration was given to varying 
depths of sewer installation. special foundation condi
tions and the many other factors discussed under 
"Special Construction Requirements". Section VII, 
11 Design Parameters". 

Unit prices based on recent bid prices in the local 
area and upon time and material analyses were devel
oped for varying pipe installation conditions and for 
the other items of construction. all estimated as of 
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the 1970 construction period. A series of curves were 
prepared. presented on Exhibit No. 19, 11 Interceptor 
Sewers Base Construction Costs11

• which show the 
estimated base construction costs of various sized 
interceptor and trunk sewers. at various depths. con
structed in place. To these base costs additional 
allowances have been added to compensate for the 
extra expense of such work items as the construction 
berm; rock excavation; manholes; force mains and 
pumping stations and crossings of all types. 

4. Comparative Construction Costs Estimates 

Based on parameters presented hereinbefore. capital 
construction costs have been estimated for Alternates A, B and c. 
and are presented below. These comparative estimates of costs were 
made on the basis of the ultimate development of each Alternate to 
the year 2000 and on 1970 dollar values. 

ALTERNATES 
A B c 

FACILITY (In Millions of Dollars) 

1. Treatment Plants 92. 4 76. 6 76.6 

2. Interceptor Sewers 50. 5 71.6 61.8 

Sub-Totals 142.9 148. 2 138. 4 

Miscellaneous ( 15%) 21. 1 22. 3 20.6 

Total Estimated 
Construction Cost $164. 0 $170. 5 $159.0 
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F. Additional Alternates Considered 

1. Municipalities 

The New Jersey State Department of Health has issued 
orders to abate pollution to a majority of the municipally owned and 
operated wastewater treatment plants which discharge into the waters 
of the Hackensack River basin. To comply with these abatement 
orders. studies have been made by or for these municipalities. For 
the most part the solutions presented, though presumably feasible for 
implementation on an individual basis and presumably designed to 
conform with present New Jersey water quality standards. are not 
consistent with the concept of regionalization being advanced by Fed
eral and State water pollution control agencies and are not compatible 
with the Comprehensive Master Plan for the development of the Hack
ensack Meadowlands. The individual reports of studies, where made 
available to us for review. were considered for this Report and those 
features which were conceptually adaptable were incorporated. In 
general, Alternate A retains the 11 individual11 plant approach, but was 
designed to conform to the recommended water quality standards for 
the development of the Meadowlands. 

2. Bergen County Sewer Authority 

The wastewater treatment plant at Little Ferry. owned 
and operated by the Bergen County Sewer Authority, is a regional 
facility. It is operated to conform with the present New Jersey water 
quality standards and has received no abatement orders. The Author
ity is presently planning an expansion of its plant at Little Ferry to 
accommodate steadily increasing sewage flow from its tributary area. 
Utilization of the expanded Little Ferry plant is anticipated in Alter
nates A, Band C to varying degrees and is in each case designed to 
conform to the recommended water quality standards for development 
of the Hackensack Meadowlands. 

3. Bergen County 

A report on water pollution control is presently being 
prepared for the Bergen County Planning Board by its engineers. At 
a meeting certain general information was made available on _a pre
liminary basis for consideration in this Report. 
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The Bergen County report considers development of 
the Meadowlands, but the study area is limited by the County corpo
rate boundary. The alternates being developed, in very general terms, 
utilize the existing facilities of the Bergen County Sewer Authority 
and the Passaic Valley Sewerage Commissioners augmented by some 
new facilities and by expansions to the existing systems. There are 
three tentative alternates being developed for the Bergen County Re
port which would serve the Meadowlands area lying within Bergen 
County. One alternate would transport all sewage emanating from 
the Bergen County portion of the Meadowlands to the Bergen County 
Sewer Authority plant at Little Ferry. A second alternate would pro
vide for construction of a new sewage treatment plant in the southern
most area of the Bergen County portion of the Meadowlands District, 
which would treat all sewage contributed by the Meadowlands not 
treated by the Little Ferry plant. The third alternate would provide 
for the construction of a pumping station, in the same general loca
tion, designed to pump _the same sewage flows from the Meadowlands 
to the facilities of the Passaic Valley Sewerage Commissioners. In 
this Alternate another new plant. to be located in the Passaic River 
Valley. would serve northwestern Bergen County as well as hydrau
lically relieve the southern portion of the existing Passaic Valley 
Sewerage Commissioners 1 system so that sewage flows pumped from 
the Meadow lands could be accepted. 

Each of these tentative alternates is generally regional 
in concept from a county point of view. It should be noted that the 
tentative recommendations of the Bergen County report are somewhat 
similar in form to those propounded by this Feasibility Report, but 
are limited to only that portion of the Meadowlands District which 
lies within Bergen County and improved water quality standards are 
not considered. 

4. Hudson County 

A report to the Hudson County Board of Chosen Free
holders entitled "Feasibility Study Regional Sewerage Facilities," 
March 1970, has been filed with the New Jersey State Department of 
Health and made available by that agency for consideration in this 
Report. The Hudson County report discusses three alternates for 
regionalization of water pollution control on a county-wide basis. 

One alternate envisions four sub-regions with a treat
ment plant for each sub-region, two of which would discharge effluent 



to the waters of the Hackensack watershed. A new plant in the Town
ship of North Bergen would serve that community, West New York, 
Guttenberg, and a portion of the Town of Secaucus including contiguous 
parts of the Meadowlands District in North Bergen and Secaucus. 
This plant would discharge effluent to Cromakill Creek, with the dis
advantage noted that the volume of dry weather flow in the receiving 
stream is inadequate for dilution. The existing Jersey City Sewerage 
Authority West Side plant, discharging effluent at the mouth of the 
Hackensack River, would serve its present tributary area. portions 
of the Secaucus and Jersey City Meadowlands and all of the Town of 
Kearny with an option for a portion of Kearny to continue to use the 
Passaic Valley Sewerage Commissioners 1 treatment facilities. The 
existing Bayonne and Jersey City Sewerage Authority East Side plants 
would serve Bayonne and the eastern side of the Palisades lying south 
of North Bergen and would discharge effluent to Kill Van Kull and to 
the Upper New York Bay respectively. 

A second alternate provides for three sub-regions with 
a treatment plant for each sub-region. The existing Jersey City Sew
erage Authority West Side plant would serve the west slope of the 
Palisades, the Town of Kearny with the same aforementioned option, 
and all of the Meadowlands within Hudson County. The east side of 
the Palisades wo~ld be served by the Jersey City Sewerage Authority 
East plant and Bayonne would be served by its existing plant. 

The third alternate suggests serving all of Hudson 
County to the west of the Palisades by means of the existing Jersey 
City Sewerage Authority West Side plant, where sewage would be 
afforded primary treatment. Bayonne and the east side of the 
Palisades would be served by the existing Bayonne and Jersey City 
Sewerage Authority East Side plants, each affording primary treat
ment. Sewage from all of Hudson County would be given secondary 
treatment at the Jersey City Sewerage Authority East Side plant and 
would be discharged to Upper New York Bay. 

In order to implement any of the foregoing alternates, 
Hudson County's consultants recommend the formation of a central 
authority with control over treatment of sewage. 

5. Summary 

All of the foregoing studies were limited in scope by 
nature of the fact that they were confined to existing political 
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boundaries. Regionalization of water pollution control generally re
quires that the natural drainage area be the controlling factor without 
regard to local political subdivisions. It is conceivable that two or 
more of the Bergen and Hudson County plans could be implemented 
under the aegis of the counties in such a way as to conform to recom
mended water quality standards for development of the Meadowlands 
District. However, unless complete control over construction of 
sewerage facilities within the District as needed for the orderly de
velopment thereof is vested with the Hackensack Meadowlands Devel
opment Commission. it is also conceivable that County needs could 
transcend those of the Commission. thus retarding Meadowlands de
velopment. 

G. Comparison and Recommendations 

1. Regionalization 

The present concept of regionalization being advanced 
by State and Federal water quality agencies is a major factor to be 
considered in evaluating alternative solutions to the problem of water 
pollution control. In general, regionalization treats with an area 
enclosed by natural physical and geographic boundaries, transcending 
political lines of jurisdiction. 

Regionalization places control of design, construction, 
operation. maintenance and administration of water pollution control 
systems for an entire watershed or basin under unified control. This 
will provide the greatest benefits and in this instance simplify the de
velopment of the Meadowlands according to the Comprehensive Master 
Plan. Many benefits accrue to centralized control, among them being 
economy of construction in that the total cost for treatment facilities 
per unit of volume of treated sewage is generally smaller for large 
facilities; a large treatment facility has greater reserve capacity, 
flexibility and operational capability to overcome shock loads, be 
they hydraulic or organic; regional facilities attract higher caliber 
personnel and. through 24 hour per day operational procedures can 
provide better service and greater rapidity in maintenance and repair 
activities; large capacity plants have greater flexibility in treatment 
processes and therefore afford the ability for experimentation and 
testing. 

If and when tertiary treatment is required and it be
comes feasible to meet 11Harvest Waters 11 quality standards, adaption 



of a large regional plant can be expected to involve less costs per 
unit volume of sewage treated. A large plant would also generally 
have higher caliber personnel and laboratory facilities with the skills 
and capabilities necessary for the proper operation of complex and 
sensitive treatment processes. 

Alternates B and C are regional in concept, but Alter-
nate A is not. 

2. River Water Quality 

Alternates A, B and C have been designed to be cap
able of producing treatment plant effluents which will be consistent 
in meeting design criteria established for required water quality. 
Hence none of the Alternates vary in this regard. 

However, the dead-ended tidal system which exists in 
the Hackensack River coupled with the inadequate advective flow of 
fresh water over the Oradell Dam, affects the relative suitability of 
each Alternate. It has been demonstrated that any pollutional load
ing which is discharged well upstream from the mouth of the River 
takes a significant length of time to flush out and requires a signifi
cant number of tidal cycles to be completely mixed and dispersed. 
Therefore, any treatment plant effluent discharged into the Hacken
sack River at or near its mouth would have less detrimental impact 
on the River water quality than discharges farther upstream. This 
is primarily due to the proximity of Newark Bay with the opportunity 
for greater mixing and surface aeration afforded by the greater vol
ume of water. This intermixing with Newark Bay also decreases the 
chance for the movement of such pollutional loads upstream. 

At the same time it must be remembered that the 
River is an ecological system which is dynamic and changing. The 
organisms which make up this aquatic environment react to various 
stimuli, such as nutrient levels, concentration of pollutants, tem
perature, sunlight, oxygen level and the like. The introduction of 
concentrated pollutional loads in restricted locations could severely 
upset the balance of nature in that localized area. Thus, when very 
large volumes of wastes are discharged in one restricted location, 
even though these wastes may have been significantly treated, there 
may still be sufficient concentration of pollutants to be harmful to 
+he river's ecological system. 
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The use of dispersed outfalls, possibly from many 
small plants having high degree of treatment as described under 
Alternate A, would tend to have the least harmful effect on the over
all ecological system. The flow of highly purified plant effluent 
under Alternate C, discharged near the mouth of the Hackensack 
River, where outgoing tidal flows would have great mixing effect and 
cause rapid dispersion into the large surface expanse of an improved 
water quality within Newark Bay, and thus have a greater assimula
tive capability, could be nearly as harmless as the multi-point dis
charges of Alternate A. 

The discharge of a ·major quantity of plant effluent far 
within the tidal estuary is the least satisfactory with respect to this 
area's water quality. Thus Alternate B, which would place the 
greater amount of treated effluent furthest from the mouth of the 
river, is less attractive than Alternate C which divides the total 
waste water flows and places a significant part of the pollutional ma
terial in a more assimilative environment. 

Introduction of all of the flow further up the tidal estu
ary would slightly increase the advective flow. The maximum daily 
treated effluent flow would be approximately 200 mgd and when com
pared to the tidal flow during the same period of some 4, 500 mgd, 
does not appear to have great significance. 

With regard to water quality requirements, Alternates 
A and C would provide equal benefit and either would be preferred to 
Alternate B. 

3. Capital Construction Costs 

On the basis of capital construction costs the order of 
preference for each Alternate is: 

Alternate C 
Alternate A 
Alternate B 

$159,000,000 
$164,000,000 
$170,500,000 

Consideration, however, must be given to methods of 
financing these capital construction costs. 

Alternate A would require expenditure of large amounts 
of capital construction funds by local municipalities, further straining 



their ability to finance other needed improvements such as schools, 
parks and roads within their debt limits. Substantial tax increases 
could result. 

Alternate B would have to be financed by the Bergen 
Co,Jnty Sewer Commission and to be paid by individual tributary areas 
through user charges.. These charges would be extremely high so as 
to tend to discourage development of the Meadowlands. 

Alternate C could be financed by the Hackensack 
Meadowlands Development Commission through their powers of spe
cial assessment of property within the Meadowlands District. This 
would be the most equitable procedure since these property owners 
would receive the maximum benefit from improved water quality in 
the Hackensack River. Some portion of the capital costs could also 
be borne by the peripheral communities to the extent they benefit 
from the construction of Alternate C. 

With regard to capital construction costs Alternate C 
is the preferable plan, with Alternates B and A following in that 
order, particularly when methods of financing are considered. 

In addition to capital construction costs, the cost of 
operating and maintaining a water pollution control system must be 
considered in evaluating the Alternates. 

Alternate A consists of numerous small capacity sys
terns, most of which do not presently produce effluents meeting pre
sent New Jersey water quality standards. Present costs p2r unit of 
treatment published by each agency therefore do not reflect true 
treatment costs and cannot be used as a base upon which to estimate 
costs for upgraded treatment.. In some instances, the present records 
of quantity of flow treated are not reliable due to malfunctioning equip
ment, thereby again rendering base information useless. Costs for 
maintenance of sewers are also sometimes included in unidentifiable 
budgetary items by the municipalities further eliminating the validity 
of the information. However, it is reasonable to assume that oper
ational costs per unit of treatment would be much greater for the sum 
of numerous smaller systems, with inherent duplication of effort~ 
than similar costs for one or two large systems. 
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Alternates B and C are similar in that treatment 
plants are of large capacity and interceptor systems are of compar
able magnitude. It can be assumed that operation and maintenance 
costs for these two Alternates would be the same if methods of sew
age flow in the interceptors were also identical. However~ Alternate 
C utilizes gravity flow throughout as opposed to the requirement for 
major pumping facilities in Alternate B. 

It is therefore apparent that operation and maintenance 
costs per unit of treatment will be the least under Alternate C, fol
lowed by Alternate B and A. 

5. Miscellaneous 

Certain other advantages and disadvantages accrue to 
each Alternate system for water pollution control. Enumerated here
inbelow are some of the more important: 

Alternate A -Advantages 

a. Continued use of a portion of the capital invest
ment represented by existing treatment facilities. 

b. Trunk sewer sizes would be smaller and installed 
at shallower depths than for Alternates B and C. 

c. Treatment plant effluents would be discharged to 
the Hackensack River at numerous points~ effecting a wider dispersal 
of the total effluent load. 

d. Retaining existing agencies precludes the neces
sity for negotiating interagency agreements with their inherent legal 
and practical complications. 

e. Each agency would retain greater freedom in the 
selection of methods of sewage treatment and sludge disposal to meet 
or exceed required standards. 

Alternate A - Disadvantages 

a. The regional approach to water pollution control 
would not be achieved, resulting in not gaining benefits inherent in 
regionalization through efficiency of operation. 



b. Administrative control would not be vested with 
the Meadowlands Commission with the possible result that desired 
water quality would not be achieved or maintained. 

c. Lack of administrative control by the Meadow
lands Commission would make optimum staging of construction to 
meet the needs of the development of the Meadowlands District dif
ficult to implement. 

d. Scattered authority would make administrative 
and technical efficiency difficult to obtain. 

e. Industrial waste flows could be expected to have 
a greater impact and tend to disrupt the process in smaller plants, 
thus adversely affecting plant reliability. 

f. Treatment plant expansion costs and process im
provement costs per unit would be relatively high for these small 
plants as compared to unit costs in larger facilities and would be 
burdensome to the revenue producing capabilities of the respective 
municipalities .. 

g. Effluent quality control usually achieved through 
the use of more highly trained operating personnel and through use 
of more mechanical controls would be difficult to obtain. 

h. Sludge disposal facilities would be duplicated at 
several locations. 

i. Maximum use of pumping stations and force mains 
would be required. 

Alternate B - Advantages 

a. With the Bergen County Sewer Authority plant 
rendering treatment of virtually all effluent discharged into the 
Hackensack River within the District, the full benefit of regionaliza
tion embodied in a single central agency would be realized. 

b. Administrative and technical efficiency should be 
relatively easy to obtain in two major facilities. 
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c. The discharge of highly purified effluent from 
treatment facilities at the head of the Meadowlands would have a 
dual benefit of causing a slight increase in advective flow in the 
Hackensack River through the Meadowlands District. and provide a 
potential source of additional water within the District in an area 
where it can be economically used. 

d. Treatment plant expansion. process improve
ments and operating costs per unit should be lower. 

e. Sludge incineration would be feasible due to the 
availability of incinerators to treatment plants. 

f. Financing of capital construction costs should 
be simpler as compared to Alternate A through existing bonding 
capabilities of the two "Authorities". 

Alternate B - Disadvantages 

a. Administrative control would not be vested 
directly with the Meadowlands Commission with the possible result 
that desired effluent quality would not be achieved or maintained. 

b. Lack of administrative control by the Meadow
lands Commission would make optimum staging of construction to 
meet the needs of the development of Meadowlands District difficult 
to implement. 

c. New legislation may be required to permit the 
Bergen County Sewer Authority to provide sewage treatment for 
flows from areas outside of its present service area in Bergen 
County and for areas in Hudson County. 

d. Sewer construction costs would be relatively 
high due to the necessity for larger diameter pipes in deeper trench
es and pumping stations. 

e. Pumping would increase operating and mainte-
nance costs. 



f. Major portions of the system would have to be 
constructed in the early stages of implementation of the Master Plan~ 

g. Difficulty might be encountered in the incorp
oration of some municipalities into the Bergen County Sewer Authority 
System as that Authority's structure operates on a "join voluntarily" 
principle. 

h. Should such an action be desired at a future time., 
it is not practical to incorporate the Town of Kearny and Jersey City 
Sewerage Authority West Side plants into the Bergen County Sewer 
Authority System. 

Alternate C -Advantages 

a. The full benefit of the regional approach to water 
pollution control would be effected. 

b. Participation in pollution control by the construc
tion and operation of the Hackensack Meadowlands Development Com
mission plant will furnish the Commission with the necessary person
nel and equipment to deal with the problems of pollution control in 
the Meadowlands District. 

c. Operation of the Hackensack Meadowlands Devel
opment Commission plant by the Commission would afford the oppor
tunity to "set the pace" of pollution control within the area and to 
encourage compliance by others through example. 

d. Administrative and technical efficiency would be 
obtainable., resulting in savings for operation and maintenance. 

e. Sequential staging of construction to meet the de
velopment schedule for the Meadowlands District is possible. 

f. The need for pumping facilities is minimized. 

g. The planned ultimate capacity of the Bergen County 
Sewer Authority plant would not have to be changed. 
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h. Treatment of sewage flows from the Town of 
Kearny and the Jersey City Sewerage Authority West Side plants is 
technically feasible. 

Alternate C - Disadvantages 
- d d 

a. Advective flow in the Hackensack River through 
the Meadowlands District would be slightly decreased. 

6. Recommendation 

A review of the foregoing comparisons of Alternates 
A. B and C indicates that Alternate A should be eliminated from fur
ther consideration under almost all parameters presented. 

Alternates B and C have similar advantages~ partic
ularly benefits derived from operation of regional systems. How
ever. consideration of all factors leads to the inescapable conclusion 
that Alternate C should be constructed as it provides the best means 
of achieving the standards of water quality required for development 
of the Hackensack Meadowlands in accordance with Comprehensive 
Master Plan. 



SECTION IX. IMPLEMENTATION 

A. General 

Implementation of a regional water pollution control sys
tem for the Hackensack Meadowlands will benefit the entire River 
basin and surrounding areas and will enable the Meadowlands to de
velop in accordance with the Comprehensive Master Plan. 

The water quality standards recommended herein should 
be adopted for the Hackensack River and its tributaries and discharg
es into the water of Newark Bay and the Kills should be improved. 
Construction should start as soon as possible on the various elements 
of the Hackensack Meadowlands Development Commission Water 
Pollution Control System. 

The implementation of the recommended system. Alter
nate c. iS shown on Exhibit No. 20. Construction Staging. Hacken
sack Meadowlands Development Commission System which indicates 
the timing of the various Stages. 

The recommended water pollution control system for the 
Hackensack Meadowlands as shown in Alternate C can be implement
ed in stages W1 ich will keep pace with the requirements for develop
ment of the Meadowlands District as set forth in the Comprehensive 
Master Plan. Operation of wastewater treatment facilities under 
this system can be programmed to produce a quality of River water 
environmentally compatible with any of the planned phases of Mead
owlands District development. Sewerage facilities can be made 
available at the appropriate time to allow reclamation and develop
ment of the Meadowlands District to proceed on an orderly schedule. 
This staging of construction allows the gradual expenditure of capi
tal funds. thus reducing the overall financing and operating costs. 

B. Construction Stages 

Construction of Stage I of the Hackensack Meadowlands 
Development Commission System is recommended for immediate 
implementation. including the improvement of treatment facilities 
at the Bergen County Sewer Authority Plant to produce an effluent 
meeting the recommended requirements for "Recreational Waters" 
quality standards and at the Jersey City Sewerage Authority West 
Side and the Kearny Municipal plants to produce effluents meeting 
"TW-2 Waters" quality standards. 
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Stage I construction will consist of construction of a new 
35 mgd wastewater treatment facility on the Hackensack River in the 
southerly Secaucus Meadowlands area. This plant will be designed 
to produce an effluent meeting the recommended requirements for 
"Recreational Waters" quality standards. Interceptor sewers con
structed under this Stage include the construction of that portion of 
the Southeast Interceptor Sewer that will permit connection of the 
North Bergen Township sewage flow at 43rd Street; that portion of 
the South-Central Interceptor Sewer that will permit the sewering of 
the developing industrial tracts in the Secaucus meadowlands; and 
that portion of the main Southwest Interceptor Sewer that will permit 
connection of the sewage flow tributary to the Lyndhurst-North Arling
ton Joint Meeting plant. Also included under Stage I is the construc
tion of a pumping station at the site of the Rutherford-East Ruther
ford-Carlstadt Joint Meeting plant together with a force main to per
mit connection of the tributary sewage flow to that plant to the Bergen 
County Sewer Authority plant. through the East Rutherford Sewerage 
Authority System. 

Construction under Stage I allows for elimination of all 
of the smaller existing treatment plants within the District with the 
exception of the Secaucus Municipal plant which presently has sur
plus capacity and is producing a satisfactory effluent. By providing 
wastewater treatment facilities Stage I will permit orderly develop
ment of approximately 3. 000 acres of the Meadowlands. With the 
completion of Stage I construction almost all of the sewage flow pres
ently discharged into the District wi 11 be treated at two modern re
gional wastewater treatment facilities producing ".Recreational 
Waters" quality effluents while the two existing primary wastewater 
treatment plants located immediately south of the District will be im
proved to provide secondary treatment. A schematic illustration of 
this proposed construction staging is presented on Exhibit No. 20. 
Construction Staging. Hackensack Meadowlands Development Com
mission System. 

The schedule for construction under Stage II is flexible 
and can be adjusted as needed for the orderly development of the 
Meadowlands District. Construction will consist of extensions to the 
interceptor sewers constructed under Stage I. together with the in
stallation C?f strategically located trunk sewers to serve the remain
ing unsewered Meadowlands areas. Construction under this Stage 
will permit connection of sewage flows tributary to the existing Se
caucus Municipal Plant and ·the diversion of a portion of the sewage 



flows tributary to the Jersey City Sewerage Authority West Side 
Plant flows to the Hackensack Meadowlands Development Commis
sion plant by means of the Southeast Interceptor Sewer. 

At the time that the sewage flows to the Hackensack 
Meadowlands Development Commission wastewater treatment plant 
approaches the initial capacity of 35 mgd, anticipated to be approxi
mately 1 0 to 12 years after the completion of Stage I construction. it 
is recommended that as part of Stage II construction this plant be ex
panded to the design year 2000 capacity of 55 mgd. At this time its 
treatment processes. as well as those of the Bergen County Sewer 
Authority plant should be further improved to produce effluents meet
ing the recommended requirements of "Primary Contact Waters'' 
quality standards, while those of the Jersey City Sewerage Authority 
and Kearny Municipal plants should be improved to produce effluents 
meeting ''R.ecreational Waters" quality standards. Some time prior 
to the Stage II Hackensack Meadowlands Development Commission 
plant construction. the tributary flows to the Secaucus plant should 
be connected to the South-Central Interceptor Sewer. In any event. 
the improvement of treatment facilities to the recommended quality 
standards should be implemented no later than twenty years after the 
start of the Meadowlands development program. 

'· 

C. Administration and Financing 

The Hackensack Meadowlands Reclamation and Develop
ment Act established a Commission with certain authority and re
sponsibilities. This permits the Hackensack Meadowlands Develop
ment Commission to directly construct. finance and operate neces
sary pollution control facilities in connection with the development 
of the District. In order to reclaim the lands of the Meadowlands 
District in accordance with the Comprehensive Master Plant. it is 
important that suitable sewerage facilities be made available for use 
where and when needed. Because a separate sewerage agency may 
have other interests which might conflict with the Comprehensive 
Master Plan schedule for Meadowlands reclamation. there can be 
no guarantee that such an independent agency would provide these 
vital services when required. It is therefore incumbent upon the 
Commission to retain a full measure of control over these matters 
and it is recommended that an administrative department to be known 
as the ''Hackensack Meadowlands Development Commission. Division 
of Environmental Protection'' be created for the purpose of construc
ting and operating the recommended Water Pollution Control System. 
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This Division could also be the means by which the Commission 
could provide for the disposal of solid wastes from the region. as 
mandated by the enabling legislation. Other facets of environmental 
protection could. also be included in the Division's responsibilities. 

The Hackensack Meadowlands Commission will thereby 
exercise control over all of the effluent: discharged to the Hackensack 
River and its tributaries from within the Meadowlands District; will 
control construction of all of the interceptor and major trunk sewers 
within the District; and will control construction and operation of the 
Meadowlands wastewater treatment facility. The Bergen County Sew
er Authority will continue to operate its Little Ferry wastewater 
treatment plant. in accordance with the treatment standards recom
mended in this Report. Individual municipalities or agencies will 
still have the responsibility for installing and operating the sewage 
collection systems tributary to these trunks and interceptor sewers. 

It is suggested -that the Hackensack Meadowlands Develop
ment Commission obtain funds for the construction of the recommend
ed sewerage facilities through the sale of bonds. The principal of 
these bonds can be paid for by special assessments imposed on prop
erty located within the District. These assessments would be equit
ably imposed and prorated on the amount of benefit each property 
would receive by virtue of the construction of the improvements. The 
maintenance. operating. administrative and financing costs incurred 
by the Division of Environmental Protection would be met from rev
enues obtained by the payment of user fees equitably charged on a 
flow basis to the individual collector sewer agencies. It is antici
pated that the user fee charged within the District will be less than 
those charged to upland users discharging flow into the Meadowlands. 
However. the fees to be charged to upland area users are subject to 
negotiation since it is possible that these agencies could contribute 
directly to the capital construction cost of the water pollution con
trol facilities. with a resulting reduction in their user fees. 

Construction and operation of a water pollution control 
system by the Hackensack Meadowlands Development Commission 
has a distinct advantage in its ability to levy special assessments 
for improvements. which authority is not possessed by other sewer
age agencies. A ''Sewerage Authority'' can only pay its capital in
debtedness by means of funds derived from user charges. If there 
are few users. these charges must necessarily be high. thus dis
couraging use of the sewerage facilities. This in turn would tend 
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to discourage development of property. since undeveloped land does 
not use the facilities and pays no fees. On the other hand. an assess
ment against the property for its share of the cost of the constructed 
facilities constitutes an investment by the property owner in those 
facilities. In order for the property owner to realize a return on this 
investment. he will have to develop the land. In addition. the lower 
user fees would also tend to encourage land development. 

Construction of the recommended Water Pollution Control 
System by the Hackensack Meadowlands Development Commission 
will not affect the bonded indebtedness of the participating munici
palities. which is an important advantage to them. In addition. the 
enabling legislation allows the Commission to float bonds with a life 
of 50 years. a longevity that is not presently available to any other 
similar agency. and under assessment procedure. the value of the 
land stands behind the bonds and makes their sale more attractive. 
All these advantages are further reasons for immediate implementa
tion of the recommended system. 

The financing recommendations are flexible and are offer
ed in the nature of a guideline to be used in implementing the recom
mended Water Pollution Control System. It is further recommended 
that the design and construction of these facilities be started prompt
ly. When estimates of construction costs based on detailed designs 
and firm construction schedules are obtained. it will be necessary 
to prepare a financial rate and assessment study to determine ap
proximate assessments and user charges which are equitable and 
reasonable for the benefits derived by individual property owners 
and the various sewer agencies. This detailed study showing the 
basis of financial return of investment and of operating costs can 
then be used to obtain financing. 

D. Federal and State Grants-in-Aid 

Federal and State financial aid in the form of construction 
grants is available to eligible agencies contemplating the construction 
of water pollution control facilities. These construction grants when 
executed within the scope of the rules and regulations of the admin
istering agencies of the Federal and State governments are. in ef
fect. gifts to the_applicant agency and need not be repaid. 

The Federal Water Pollution Control Act. Public Law 
84-660. 1956. as amended. provides for Federal construction grants 
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for the purpose of aiding in the construction of water pollution con
trol treatment facilities to a maximum of 50o/o of the construction 
costs. Only those costs which are deemed eligible for participation 
in the grant program by the United States Department of the Interior . 
Federal Water Quality Administration are considered reimbursable 
to the applicant agency. and are determined by guide lines interpre
ted by the administering agency. In general. wastewater treatment 
plants together with their interceptor sewer systems are eligible. 
The Federal statute further provides for a maximum increase of 10% 
to the original grant when a planned facility meets the requirements 
of regionalization. 

Although the Federal grant program provides for reim
bursement of a maximum of 50o/o of the eligible costs and a lOo/o in
crease to the grant for "regional" projects. it is administered to 
individual States. or groups of States. following certain stipulated 
conditions then prevailing and as influenced by the action of a State 
acting unilaterally or two or more States acting in concert. 

Appropriations by Congress to enable funding of the Fed
eral program is the major factor effecting administration of the pro
gram. Some States have enacted legislation and appropriated match
ing funds for construction grants and further have provided for pre
financing of Federal grants when Federal funding lags behind demand 
for grants for eligible projects. Those States having pre-financing 
provisions in their statutes are sometimes alloted grants to the max
imum stipulated 50o/o of eligible costs. 

The State of New Jersey statute. State Public Sanitary 
Sewerage Facilities Act of 1965 (Chapter 26; 2e-2) permits construc
tion grants to the maximum amount of 25o/o of eligible costs to be made 
to agencies constructing water pollution control facilities. This leg
islation. however. makes no provision for pre-financing Federal 
grants. 

The Federal and State programs are administered con
currently. with grant application processing being the function of a 
designated State agencyo The agency so designated for the State of 
New Jersey is the Department of Environmental Protection. 

According to current advice from Federal and State ad
ministering agencies. the maximum grants presently being allocated 
to eligible projects in the State of New Jersey are: 



Federal Grant 

Federal. 1 O% of grant 
for regionalization 

State Grant 

Maximum Total 

30o/o of eligible costs 

3o/o of eligible costs 

2 5o/o of eligible costs 

58o/o of eligible costs. 

Legislation is presently being considered by the Congress 
pertaining to grants for water pollution control. and the outcome can
not be foreseen. The Federal laws now in effect expire June 30. 1971. 

A companion Federal construction grant program. (42 
USC 3103-3108) administered by the Department of Housing and Urban 
Development. provides for construction grants-in-aid for basic water 
facilities construction and for basic sewer facilities construction. in
cluding storm water sewers. when deemed eligible by that agency. 
The ''basic" sewers which may participate in this program generally 
are collection system sewers and not wastewater treatment facilities 
which become eligible und~r the Federal Water Quality Administra
tion program. The program permits grants to the maximum amount 
of 50o/o of the costs deemed eligible but due to the heavy demand on 
this program and shortage of funds with which to administer it. elig
ibility is determined on need. benefit to depressed areas and other 
factors and there is usually a limit set to the amount any one agency 
may receive in grants in any one year. 

Federal and State grant programs also provide for 
''planning loans'' for financing the costs for planning and designing 
water pollution control systems. and are funds which must be re
paid by the applying agency to the granting agency. 

Several other Federal Programs which presently exist. 
though probably not applicable to this project are generally struc
tured to aid rural areas and economically depressed areas. and 
should be investigated for applicability. 

All applications for Federally funded projects discussed 
herein must be submitted initially to the State R.eview Coordinator 
who refers them to the proper agency or agencies. for the purposes 
of insuring coordination between projects by eliminating conflict and 
to insure consistency with State. County and local development plans 
and objectives. 
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The foregoing information is based on current advice from 
Federal and State agencies. but the status of aid programs is subject 
to constant change. It is recommended that a comprehensive inves
tigation of the availability of Federal and State aid for the implemen
tation of the recommended Water Pollution Control System be con
ducted as part of the financial rate and assessment study suggested 
hereinbefore. 

E. Implementation Costs 

1. General 

The estimated construction costs presented in Section 
VIII. "Alternate Water Pollution Control Systems". for the purpose 
of comparing the Alternates. were based on 1970 estimated cost lev
els for the ultimate implementation of each System to meet the needs 
of the Meadowlands development for the year 2000 in accordance with 
the Comprehensive Master Plan. Additional costs for administrative. 
engineering and legal services -yvill be incurred in implementing the 
recommended Water Pollution Control System. and these are pres
ently estimated to be approximately fifteen (15) per cent of the con
struction cost. 

In the light of the large increases in construction costs 
which have occurred in the recent past. it is evident that costs over 
the 30 year period of Meadowlands development will not remain at 
1970 levels. However. it would be unrealistic to assume a rate of 
cost increase over such an extended period of time. even if it were 
based on t~ends established from data reflecting historical trends. 
Since there is little possibility that any projection of future costs 
would be accurate. the estimated costs for implementing the recom
mended System are given in terms of 1970 cost levels. 

The estimated construction costs shown in Section 
VIII. "Alternate Water Pollution Control Systems''. were prepared 
only for comparison of the Alternates and include work that will be 
performed and paid for by other agencies. For financial studies cost 
estimates were prepared for work to be performed by the Hacken
sack· Meadowlands Development Commission for implementing each 
Stage. based on 1970 cost levels. 

2. Capital Costs and Assessments 

The capital costs to be incurred by the Hackensack 



Meadowlands Development Commission for implementing Stage I con
struction of the recommended System, are as follows: 

STAGE I CAPITAL COSTS 

H. M. D. C. Treatment Plant (35 mgd capacity) 

South East Interceptor Sewer 

South Central Interceptor Sewer 

South West Interceptor Sewer 

Rutherford-East Rutherford-Carlstadt Joint 
Meeting Connection to B. C. S. A. 

Financing, Engineering and Legal (15o/o) 

Total 

$2 3, 700, 000 

7. 700, 000 

6. 500, 000 

24, 900. 000 

350, 000 

9. 450. 000 

$ 72, 6 00, 000 

The capital costs to be incurred by the Hackensack 
Meadowlands Development Commission for implementing Stage II 
construction of the recommended System are as follows: 

STAGE II CAPITAL COSTS 

H. M. D. C. Treatment Plant (improve 
treatment and 20 mgd. addition) 

South East Interceptor Sewer 

South Central Interceptor Sewer 

South West Interceptor Sewer 

North East & North Central Trunk Sewers 

Financing, Engineering and Legal (15o/o) 

Total 

$13, 800, 000 

800. 000 

11, 600, 000 

12, 600, 000 

6. 800. 000 

6, BOO, 000 

$52, 400. 000 

The Meadowlands District comprises an area of ap
proximately 19. 600 acres. For the purposes of assessment of 
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capital costs it has been assumed that areas devoted to school, air
port, conservation, park, water and land transportation uses, all 
of which are areas designated in the Master Plan as being owned by 
the public or for public use, would not be subject to an assessment. 
This would leave approximately 10, 700 net acres within the District 
to be assessed for the capital costs expanded for the construction of 
the Sewage facilities. If the entire capital expenditure for the facil
ities were assessed uniformly on this net area, the average assess
ment per Meadowlands acre would approximate $6, BOO for Stage I 
improvements and $4, 900 for Stage II improvements. The total av
erage assessment of approximately $11. 700 per acre does not appear 
to be unreasonable when the value of the property is considered. Ac
cording to the Comprehensive Master Plan Report. the estimated 
value at 1970 sales price levels of Meadowlands property varies from 
$20, 000 to $400, 000 per acre with average land value of approximate
ly $115. 000 per acre. Application of the maximum 58% Federal
State grants presently being allocated to eligible projects in the State 
of New Jersey would allow the total assessments for both Stages of 
construction to be reduced to approximately $4, 900 per acre. 

In addition to the costs to be incurred by the Hacken
sack Meadowlands Development Commission for construction of the 
recommended System, the individual municipalities or other desig
nated agencies would bear the costs of installation of the local sew
age collection systems tributary to the Interceptor and Trunk sewers. 
The costs to upgrade and/ or expand other wastewater treatment 
plants would be borne by the respective operating agencieso It was 
also assumed that costs required to combine the sewage flows from 
the North Bergen tributary area at the 43rd Street pumping station 
for discharge into the Hackensack Meadowlands Development Com
mission System would be borne by that m unicipality and that the costs 
of connecting sewage flows from the Wood-Ridge tributary area to 
the Bergen County Sewer Authority System would not be borne by the 
Meadowlands Commission. 

The capital expenditures for Stage I waste water 
treatment plant and interceptor sewer construction must be expended 
at the beginning of the program. The cost to upgrade the initial 
Hackensack Meadowlands Development Commission treatment facil
ities and to construct 20 mgd of additional plant capacity can be de
ferred until such time that it is required. This expenditure will be 
required in year 12, if the future flows to this facility grows in ac
cordance with the projections presented in Exhibit No. 21, E s timated 
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flow to Hackensack Meadowlands Development Commission Plant. 
The construction of Stage II interceptor and trunk sewers could be
gin upon the completion of Stage I facilities at the earliest. and could 
be completed just prior to the termination of the District development 
program. The total capital expenditure for Stage II sewers might 
therefore be expended over an approximate 25 year period which could 
involve a uniform expenditure of approximately $1. 500. 000 per year 
beginning at year 4 and terminating at year 28. 

3. User Charges 

An average user charge of approximately $140 per 
million gallons of sewage treated has been estimated with consider
ation being given to the expenditure of capital as outlined hereinabove. 
This average user charge was computed by dividing the sum of the 
capitalized costs for interest. capitalized cost for depreciation and 
capitalized costs for operation.. maintenance and administration by 
the average annual projected volume of sewage anticipated to be treat
ed at the Hackensack Meadowlands Development Commission plant 
over the 30 year District development program. Disbursements for 
repayment of construction cost principal were not included in com
puting this user charge since these costs will be repayed from funds 
derived from assessments against Meadowlands District properties. 

In computing the user charge. interest on borrowed 
principal was computed at the rate of 6o/o per year. A bonding per
iod of 50 years was used with the principal and interest assumed to 
be amortized in equal annual installments over the 50 year period. 
Depreciation of interceptor and trunk sewers was considered neg
ligible and it was assumed that approximately one-third of the treat
ment plant capital cost was invested in mechanical equipment that 
depreciates at a rate requiring replacement every 25 years. Invest
ment in treatment plant structures was assumed to approximate two
thirds of total estimated treatment plant capital costs that depreciated 
to an extent requiring replacement of 50o/o of their cost at approximate 
50 year intervals. Maintenance for the sewer system was assumed 
to cost $120 per mile of sewer pipe per year. Operating and main
tenance costs of treatment facilities and costs of system administra
tion were estimated to vary from $35,600 per year per mdg of sew
age flow treated in year 1 to $25 .. 900 per year per mgd of sewage 
flow treated in year 30. Approximately 40o/o of the foregoing amounts 
represent costs of materials.. supplies and power used in the treat
ment processes. with the remainder representing plant labor costs 
and administrative overhead. 
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The components of the average annual cost determined 
as outlined hereinabove. are as follows: 

Interest 

Depreciation 

Maintenance and 
Operation 

Total Annual Cost = 

$682. 000 

$290. 000 

$1. 100. 000 

$2. 072. 000 

This amount divided by the average annual flow of 
14. 600 million gallons projected for the plant yields a user charge 
of approximately $140 per million gallons treated based on present 
(1970) costs. This calculated rate compares favorably with the pro
posed rates for the Bergen County Sewer Authority as presented in 
their 1970 Feasibility Report on Treatment Plant Expansion. These 
rates without benefit of Federal or State grants are quoted as vary
ing from $221. 46 per mg for 1970 to $317. 11 per mg for 1982. 

Neglecting the possibility of obtaining Federal and 
State grants that would significantly reduce the capital construction 
investment as well as the financing costs .. the average assessment .. 
which represents the amount of principal borrowed for constructing 
the improvement. could be paid back.. free of interest. over as long 
a period as the life of the bonds. Paying the assessment in 50 equal 
annual installments of approximately $234 per acre could not in any 
way impose undue hardship on the owners of property within the Dis
trict .. nor should such an amount tend to discourage development in 
the District. The relatively modest user charge should likewise 
offer no detriment to District development. Although user charges 
to uplands agencies will probably be higher than the average Meadow
lands District rates. it nevertheless should tend to encourage the 
upland agencies to join the System. Such action would involve no 
capital expenditure on their part and their user charges would prob
ably be low when compared to other alternates available to them. 
In addition to these advantages.. the fact ·that the assessments for 
capital costs would constitute a lien on Meadowlands District proper
ty. and that this lien would stand behind the bond principal. should 
tend to make the bonds a more secure investment and therefore more 
attractive to prospective investors. 



SECTION X. ADDITIONAL POLLUTION SOURCES 

A. Introduction 

Pollution is a generic term encompassing a myriad of 
problems with the identification of the sources and the full effect on 
man and his environment sometimes difficult to ascertain. Water 
pollution control is even more complex since the type. extent and 
severity of the water pollution must first be determined before ade
quate control can be initiated. Such controls require legal, economic 
and administrative actions to enforce compliance. followed by engi
neering design and operational surveillance, to be certain that the 
desired end results are achieved. 

The need for safe and reliable collection of wastes; ade
quate and rapid treatment of wastes; and disease-free and nuisance
free disposal of wastes from urban living has long been recognized. 
Lack of funds, lack of foresight, neglect and apathy have permitted 
this impairment of the environment to become as serious and wide
spread as it is today_ 

Technology necessary for coping with this constantly grow
ing problem is presently available and being continuously improved. 
With the greater public awareness of ecology and aroused public 
sentiment for a cleaner, safer and better environment, implementa
tion of newer and more improved methods for renovating and upgrad
ing polluted waters seems inevitable. 

Only relatively recently, as greater study and vigorous 
actions have initiated removal of the most onerous and most pressing 
pollutional constituents from the waters surrounding urban areas, 
have certain seemingly innocent activities associated with masses of 
people living in confined, high density areas been recognized as seri
ous factors detrimental to the environment. and as a consequence, a 
threat to human survival in the urban ecosystem. In various parts 
of the country, and indeed throughout the world, surveys and studies 
are being conducted, legislation being enacted .. and newer technolog
ical facilities being constructed to deal with the control and/ or elim
ination of those contaminants which pollute the environment. 

In addition to pollution from human and industrial wastes 
other critical sources of contamination are combined sewer over
flows, by-passes and diversions, storm sewer flows, leachates, 
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eutrophication. thermal water flows. navigational wastes and tidal 
exchange. 

All of these sources contributing to water pollution have 
been identified as occurring within the Hackensack River watershed. 
These additional pollution sources as well as discharge of inade
quately treated residential and industrial wastes will grow with the 
increased land use and population within the Meadowlands and their 
surrounding areas. unless a systematic. economically feasible and 
technologically integrated water pollution control program is devel
oped and maintained. 

B. Combined Sewer Overflows. Storm Sewer Flows and By
pass Discharges 

Several of the communities in and around the Meadowlands 
District have totally or partially combined sanitary-storm sewer 
systems which discharge raw.. untreated sewage into the Hackensack 
River and its tributaries during storms. In areas where develop
ment of sewer systems have been accomplished more recently. sep
aration of sanitary wastes from storm drainage flows was instituted 
as a means of reducing pollution and economically treating sewage 
flows. Recent studies conducted by the Federal Water Quality Ad
ministration have shown. most conclusively. that storm water runoff 
from urban areas "in many instances is akin to sanitary sewage in 
its pollutional characteristics. and in a few instances some para
meters of pollution are even greater". 

Since all areas to be developed within the Meadowlands 
District will utilize separate sanitary and storm sewer construction. 
the problems inherent in discharging storm water directly into the 
tidal estuary must be considered and their impact on the water qual
ity of the Hackensack River evaluated. Suggested corrective meas
ures and innovative technological solutions to remove the contimi
nants from combined sewer overflows and from storm sewer flows 
are frequently quite similar and can therefore be considered simul
taneously. It must be understood that there is no panacea.. for each 
community or area has its own particular problems to solve. 

In general it has been deemed economically impractical 
and sometimes physically impossible to design. construct and main
tain sewage treatment plants of a size sufficient to treat all the flow 
developed by both sanitary sewage and storm drainage flows 
from a combined sewer system. A number of alternative methods 



for solving this problem of existing combined systems have been in
vestigated. and in some instances, implemented. 

The most obvious solution to existing combined systems 
with large discharges of raw sanitary wastes during storm periods 
is the complete separation of the sanitary and storm sewer systems 
to permit separate treatment of each component. This solution has 
frequently been found prohibitively expensive since it requires the 
installation of new sanitary and/ or storm sewers in virtually every 
street in which a combined sewer now exists. It may further neces
sitate new plumbing connections to existing buildings and major al
terations to building structure and building plumbing. Besides the 
cost, this construction in built-up urban areas would result in traf
fic problems of major proportions. would seriously curtail the flow 
of goods, services and materials to the area. would require the re
location of other underground utilities. and in general would com
pletely disrupt the normal daily activities of the community for pro
tracted periods of time. 

A second alternative involves the coostruction of chlorina
tion detention tanks at strategic locations near selected outlets. 
These detention tanks, applicable to either combined sewer overflow 
lines or storm drain outfall lines, could take many forms. depending 
on the individual requirements of the community. the area. and the 
receiving water course. Chlorination detention tanks serve to col
lect and detain the outflow from the sewers served for a period of 
time long enough to permit some settling of suspended solids and 
also to afford time to apply chlorine and permit it to reduce the or
ganic pollutionalload. The detention time and the amount of chlorine 
applied can be established to provide a satisfactory degree of poilu
tion abatement. In some instances the costs of land acquisition, to
gether with the costs of operating and maintaining the facility would 
be quite high. Maintenance costs for pumping. chlorinating and 
cleaning as well as the costs of power and chemicals could render 
this type of facility prohibitive in cost. 

A third alternative involves the construction of holding 
tanks. strategically located to collect and store the combined sani
tary sewage and storm water flow until the cessation of a storm. 
Water thus retained is fed back into the sewerage system for treat
ment at the pollution control facilities when the waste water treat
ment plant can handle the load without strain. Holding tanks in a 
given area would be much larger than chlorination detention tanks 
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and would require more area. In urban and fully developed suburban 
areas, cost of land acquisition for the tanks could be a serious de
terrent to implementation of such a system. 

New York City is presently constructing a prototype com
bined sewer overflow pollution control system for a portion of the 
City which utilizes the concepts of two of these methods. The area 
for which the study was made and for which the facility is being con
structed is approximately 5 square miles, roughly equivalent to the 
area of the Town of North Bergen. This facility, which consists of 
a number of tanks. first acts as a holding tank during a storm. The 
stored waste waters are fed back into the interceptor system when 
the storm ceases and are conveyed to a sanitary sewage treatment 
facility for routine treatment with other sanitary wastes. If the hold
ing capacity of the tank is exceeded, the excess flow, having been 
retained for a sufficient length of time to settle a significant amount 
of the solids, is chlorinated and is then discharged to the receiving 
water body, with the facility thus acting as a chlorination detention 
tank. This sytem is expected to afford ultimate treatment at a sew
age treatment plant to all of the combined sewer overflow wastewater 
for most storm flow conditions and treatment by chlorination and 
settling at all other times. The design anticipates the period of 
chlorine contact will be 10 to 15 minutes which is generally consid
ered to be an effective contact time; 5 minute contact time is the 
anticipated absolute minimum for the maximum overflow condition. 
Solids settled from the wastewaters are to be re-introduced into the 
interceptor system for normal processing at the sewage treatment 
plant. It is presently expected that the system will become operative 
during 1971 and is expected to produce definitive data which should 
prove of great value to the field of water pollution control. 

Another solution to the problem which has been considered 
by two major metropolitan areas, Chicago and Boston, lends itself 
to a regional approach when favorable geologic features exist. This 
solution consists of the construction of wastewater storage tunnels 
mined in solid rock deep below the surface of the earth. Deep rock 
storage tunnels can be constructed so that in conjunction with suit
able pumping facilities for emptying them. they are of sufficient 
magnitude to store the combined wastewater and storm water over
flows gene rated in a given area during a storm of given intensity. 
Storm frequency and intensity must of course be given consideration 
in determination of tunnel storage capacity. 



The Chicago solution, as presented in a paper by Victor 
A. Koelzer, William J. Bauer, and Frank E. Dalton, published in 
the Journal, Water Pollution Control Federation, April 1969, entitled 
"The Chicago Area Deep Tunnel Project - A Use of The Underground 
Storage Resource", considered four solutions to its complex problem 
for the elimination of discharge of polluted wastewater and local 
flooding during storms. The first three solutions considered resulted 
in the successive percentage decrease of volume of polluted water 
being discharged to the receiving waterway, but none totally elim
inated such discharge nor totally eliminated local flooding. The 
fourth solution named "The Chicago Area Deep Tunnel Project" was 
developed to permit an ultimate 100 percent effective solution and is 
the solution recommended for implementation. This project consists 
generally of a series of conveyance tunnels leading to a mined stor~ge 
chamber deep below the surface in the underlying rock. In this in
stance the tunnels are planned to be very deep with the storage cham
ber to be some 800 feet below the surface. The project envisions 
the utilization of a surface reservoir in conjunction with a reversible 
pumped storage hydroelectric plant which will permit sufficient stor
age capacity so that all storm flows may ultimately be conveyed to 
the existing water pollution control facility for treatment. Excess 
electric power generated is envisioned as being a marketable by
product of the system. The first construction zone is proposed to 
serve 62 square miles with service to 300 square miles of the exist
ing combined sewer area being the ultimate goal. 

The Boston solution, as presented in a paper by Charles 
A. Parthum, published in the Journal, Water Pollution Control Fed
eration, April 1970, entitled "Building for the Future - The Boston 
Deep Tunnel Plan", differs in that it provides for the water from 
storm water sewers and from combined sewers to be collected in 
tunnels and discharged therefrom. The collected waters will be 
pumped without treatment to a discharge approximately ten (10) 
miles offshore in the Atlantic Ocean. In this instance it has been 
concluded that when combined sewer overflows and storm sewer 
flows are collected in combination in the tunnel storage facilities, 
the quality of the mixed water upon being pumped from the tunnels 
through the diffuser system can be expected to be of better quality 
than that discharged from conventional treatment plants. However, 
chlorination of the effluent is also planned. The tunnels are planned 
to be constructed about 300 feet below the ground surface, with the 
10 mile long discharge line to be laid on the ocean floor. The area 
to be served in the plan is approximately 17,000 acres. This is very 
similar to the total area of the Meadowlands District. 
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Comparable physical conditions exist in the Meadowlands 
District area, with its deep underlying rock; with adjacent large 
water bodies for dispersal of discharge within workable distances; 
and with an area encompassing the Meadowlands District and its im
mediate environs topographically restricted and yet large enough to 
be treated as a true "region". A comprehensive study would be 
necessary to determine the adaptability of this concept. 

Sewage treatment facilities cannot be designed to handle 
the overly large volumes of storm water flow which will develop 
within the Meadowlands District as the area is built up and truly 
urbanized. A separate mode of collection and treatment must be con
sidered and evaluated for the Meadowlands area. This area is unique 
in that it is not yet developed and built up, and that patterns of handlin_g 
storm and waste flows have not been set and constructed. 

In their article "Characterization, Treatment and Disposal 
of Urban Stormwater," by S. R. Weibel, R. B. Weidner, A. G. 
Christianson and R. J. Anderson, the authors sum up the problems 
of urban stormwater disposal as follows: 

"Faced with increasing technical difficulties and high costs 
for elaborate drainage conduit systems, with flooding problems, de
creasing ground water supplies, growing demands for aesthetic and 
recreational waters, and generally improved water quality in streams 
and lakes, we may expect to see considerable interest in storm water 
detention and ground water recharge works. In connection with dis
posal to soil or surface waters, quite possibly treatment may be 
necessary to avoid nuisance, to insure acceptance in the soil, and to 
ensure a hygienically safe water". 

Many possible innovative methods, using the best known 
and most economic concepts of local recharge basins, man made 
lakes, deep tunnel storage, mechanical or physical-chemical treat
ment or combinations of these, should be thoroughly investigated. A 
comprehensive study of the integrated pollutional problems created 
by combined sewer overflows, storm sewer flows, related treatment 
plant by-passes and tidal flooding, coupled with the singular problems 
of the water quality within the "dead ended" tidal estuary is recom
mended in order to arrive at the best technological, and economically 
feasible solution consistent with the intended land use, while main .. 
taining the marsh land ecosystem. 
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C. Leachates 

The disposal of solid wastes, industrial residues and 
sludges is a rapidly burgeoning problem in urban areas. Since 
leachates from solid waste deposits, when subject to contact with 
water. can impair the quality of the water body to which such leach
ates drain, this problem assumes even greater proportions when 
solid wastes are disposed of in wet areas or areas subject to flood
ing. 

As discussed earlier in this Report, the Meadowlands Dis
trict has all of the interrelated component features which can cause 
major water quality deterioration due to leachates. 

As the Meadowlands District develops~ only controlled 
sanitary landfills can be permitted. A true sanitary landfill is de
signed and operated to dispose of solid wastes on land without creat
ing a nuisance or a hazard to public health or safety. A sanitary 
landfill confines the disposed solid wastes to the smallest practical 
volume and covers them with a layer of soil to prevent access to the 
working face. 

Leachates are developed when water is permitted to be in 
contact with solid wastes. This water can come from rainfall and 
run-off infiltrating the solid waste fill or percolating through it; 
from ground water or tide water rising and contacting the solid 
wastes; or from waters being trapped in and over the filled area. 

When sanitary land fills are properly located., constructed 
and controlled, it may be possible to controlleachates to acceptable 
limits. Studies conducted for the California State Water Pollution 
Control Boar.d have shown that rainfall will not penetrate a properly 
compacted land fill and that leaching, if it should occur, consists 
primarily of salts which diminish within a year to negligible amounts. 

In general, if sanitary land fills are placed in areas not 
affected by ground water. and are located, constructed and main
tained in accordance with acceptable standards and practices .. they 
should not generate leachates in the volume and strength sufficient 
to affect the water quality of the tidal estuary. 

It can be expected that leachates emanating from existing., 
improperly controlled solid waste deposits in the Meadowlands will 
deteriorate in pollutional strength within a relatively short time. 
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In order that leachates from new deposits of solid wastes be mini
mized as a source of pollution of the waters of the Hackensack River. 
it becomes incumbent upon the Commission to develop and to main
tain sanitary landfill practices designed to accomplish this end. 

D. Thermal 

The tidal portion of the Hackensack River is subjected to 
the pollutional effects caused by the introduction of cooling water 
containing waste heat from electric power generating plants and other 
diverse sources. 

Waste heat producing industries, and particularly the elec
tric power generating industry~ use tremendous quantities of water 
for the dissipation of waste heat. It has been previously cited in this 
Report that the electric power generating industry alone accounts for 
80% of all cooling water used in the nation~ with all other industries 
accounting for the remaining 20o/o. The amount of cooling water used 
by all industries is reported to be equal to nearly one-half of all 
water used in the United States. It has been predicted that the produc
tion of waste heat by the electric power generating industry from 
both nuclear and fossil fue 1 plants will increase nine fold in the next 
30 years. Since water for cooling purposes by all industries in the 
nation has been reported to be approximately 50 trillion gallons. and 
for the electric power generating industry alone over 40 trillion 
gallons. the magnitude of this problem is readily recognizable. 

The fact that thermal pollution is detrimental to our aquatic 
environment is being accepted., but the degree or level of severity of 
introduction of this contaminant to the water is still in contention. 
With thermal pollution controls being quite costly and complicated., 
and with "tolerable levels" subject to dispute and various interpreta
tions in different areas, progress toward practical solutions are 
somewhat slow. 

Establishment of "tolerable levels" and surveillance and 
enforcement of those levels., once established, should be the first 
responsibility of government. The actual burden for physical con
trol of thermal pollution to meet the acceptable norms seems to lie 
with the producers of these wastes. 

The complexity and magnitude of the problem is indicated 
by testimony attributed to a representative of the electric power 



industry appearing before a committee of the United States Senate in 
which it was stated that if legislation being cons ide red by a Senate 
committee were enacted, it would force "the arbitrary application of 
cooling towers to existing and future thermal power plants". The 
testimony further contended that the "consumptive loss of water from 
cooling towers is about two and a half times as great as the same 
heat dissipation from a body of water". It was further stated that by 
the year 2000~ if cooling towers were used for all of the electric 
power generating industry~ the additional consumptive loss would 
reach 20 billion gallons per day. This is the equivalent of the current 
water supply needed for over 100 million people. 

The continued growth of our urban areas~ the increased 
demand for goods and services~ and the continued increase in popu
lation and population densities~ will all increase the demand for 
power, and concomitantly place an increased thermal impact on our 
environment. Change in temperature of the ambient air in urban 
areas, effect on the aquatic environment, and potential increase in 
localized humidity are all related facets of thermal pollution which 
must receive thoughtful and careful consideration. 

Each body of water subjected to receipt of waste heat is 
an independent problem, and the tidal portion of the Hackensack 
River~ within the Meadowlands District, is no exception. The State 
of New Jersey is presently engaged in establishing thermal standards 
for waters within the state, including the Hackensack River. Thus 
the first step, the establishment of "tolerable limits" is being taken. 
It is necessary to await the effect of these "tolerable limits 11 on the 
aquatic environment and water quality when implemented. 

It should be noted that no pollution abatement orders have 
been issued against the three electric power generating stations pres
ently discharging cooling waters to the Hackensack River. Surveil-
lance reports of the New Jersey State Department of Health indicate 
that maintenance at these plants is generally satisfactory. No data 
is available on thermal loadings from sources other than these gen
erating facilities. Furthermore there is insufficient data presently 
available either within the profession generally or for the Hackensack 
River specifically, from which to draw adequate conclusions. The 
Hackensack River "dead ended" tidal estuary is influenced by the 
daily exchange of some 4. 5 billion gallons of water, a condition 
which is quite different from most other water bodies. 
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Further study of this aspect of water pollution~ and its 
ultimate effect on the water quality of the Hackensack River is desir
able. Data should be continually collected and analyzed so that real
istic and economically sound actions can be taken to enhance and 
maintain the waters within the Meadowlands District. 

E. Navigation 

The Hackensack River is navigable and used by deep and 
shallow draft commercial vessels as well as by pleasure craft, with 
such use being predicated on the controlling depths of the river. 
These vessels themselves~ coupled with the actions of their occu
pants, create water pollution, the magnitude of which is not welles
tablished. In addition to such contaminants as sanitary and galley 
wastes, garbage, oil, bilge water, deck washings, engine wastes, 
spills and the like which enter the waters from the vessels, aban
doned wharves and derelict vessels can also be a source of floating 
debris. 

Existing laws and regulations seek to prevent the introduc
tion into tidal waters of such deleterious materials as earth, ashes~ 
cinders, mud, sand, dredgings, sludge and acid from any source, 
other than when these same materials are discharged from sewers 
or flushed into the tidal waters by surface run-off carried by storm 
drains. Another statute prohibits the discharge of oil from any boat 
or vessel into or upon navigable waters of the United States. The 
United States Army Corps of Engineers, charged with enforcing 
these laws, statutes and regulations, patrols the New York Harbor 
area in patrol vessels and patrol cars in search of violations. In 
addition, the Corps of Engineers routinely collects floating debris 
which may be a hazard to navigation. This latter activity is confined 
almost exclusively to Upper New York Bay on a regular basis, with 
infrequent patrol of the rivers tributary to New York Harbor. 

The Corps of Engineers has recently constructed a new 
incinerator at Cavin's Point for the express purpose of cleanly and 
safely disposing of the debris which they collect. A study has been 
made by the Corps of Engineers of the source of drift materials and 
debris in the New York Harbor area, including Newark Bay and the 
Hackensack River with the object of removing such sources on a 
"once only" basis. The study identified the three primary sources 
of drift wood and debris as being miscellaneous loose material along 
the shores, dilapidated structures and derelict vessels. 



A number of earlier studies have indicated that pleasure 
craft are a serious source of water pollution when they are berthed 
and maintained in confined anchorages or harbors. The State of 
New York has recently enacted legislation designed to eliminate the 
deposit of untreated human excrement and galley wastes from all 
boats in the waters of New York State. The State of New Jersey as 
well as the Federal Government are presently studying similar legis
lation. 

Since the Comprehensive Master Plan for the Meadowlands 
District envisions greatly increased use of the Hackensack River for 
recreational boating and intra area transportation, the development 
of marinas is a foregone conclusion. The control of the sanitary 
facilities at these locations, as well as sanitary waste discharges 
from water craft, either traveling or berthed, must be strictly en
forced. As newer and better sanitary facilities and general technol
ogy are developed, every effort should be made to update and in
corporate these new ideas into the Comprehensive Master Plan. 

Records and data are a necessity with respect to pollution 
attributable to navigation. The absence of these data precludes any 
reliable evaluation or forecast of the future water quality within the 
District. The use of boats can be a significant feature of water polu
tion control planning for the Meadowlands, and should not be over
looked. 

F. Tidal Exchange 

As detailed earlier in this Report, the tidal exchange 
which takes place between Newark Bay and the Hackensack River 
acts as a major contributor to the total pollutionalload of the River. 
The unique inter-relationship with the New York Harbor Complex, 
coupled with the dearth of fresh water from upland sources, which 
can only become more critical as the population and its water demand 
increases, causes Newark Bay and the tidal estuary to take on a uni
form degree of contamination. 

Even if the entire flow of the Hackensack River were "clean'; 
that is, free of significant pollution, there is insufficient combined 
flow from treatment plant effluents and fluvial flow from upland areas 
of the Hackensack watershed either to restrain the pollutants from 
entering from Newark Bay, or to flush the pollutants from the tidal 
estuary once introduced therein by the tide. 
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A closed barrier across the lower entrance to the Hacken
sack River could prevent the tidal exchange and could convert the 
lower reach of the Hackensack River into a fresh water lake. How
ever, the contemplated barrier as conceived by the United States 
Army Corps of Engineers is designed as a hurricane protection and 
flood control device. As such, it is designed to be closed only at 
times of very high storm induced tides, resulting in a stoppage of 
tidal exchange only when flooding is imminent. The period of time 
the barrier will be closed is measured in only hours per year. It 
must be pointed out that considerations other than water quality en
tered into the decision relating to the tidal barrier. These other 
questions included free navigation up the river, maintenance of salt 
water marsh lands, and costs of landfill and waterfront construction. 

If the desired water quality in the Hackensack River is to 
be attained, it becomes quite obvious that to eliminate, or even to 
significantly reduce the pollutional contribution to the River by the 
action of tidal exchange, the quality of the waters of Newark Bay 
together with the Kills and New York Bay, must be improved. The 
presumption has been made that in time, the water quality standards 
for Newark Bay, and the entire New York Harbor, will be upgraded, 
and that enforcement of these higher standards will result in the 
ultimate improvement of the water quality in the degree that tidal 
exchange will no longer be a pollutional factor for the Hackensack 
River. Should this presumption not be brought to fruition in the time 
that the Meadowlands District develops, the Hackensack River will 
continue to contain undesirable levels of pollution. There is the 
possibility that with time some new technological advances will per
mit the cleansing of these large volumes of tidal water in a practical 
and economically feasible method. 

Improvement of the water quality within Newark Bay is ex
pected to lag behind the progressive improvement of water quality in 
the Hackensack River. The relationship of water quality in each seg
ment of the system should be carefully monitored. Based on present 
and future organic loadings, and the evaluation of results of upgraded 
treatment of waste waters entering the Hackensack River, such future 
studies as feasibility of mechanical aeration of the tidal flow might 
be considered. 

The Commission will need to restudy and evaluate the full 
impact of the tidal exchange pollution after the land development has 
significantly progressed, the regional waste water facility is in op
eration and all other existing pollutional sources have been brought 
under control. 



SEC'I10N XI. SUMMARY OF CONCLUSIONS 

AND RECOMMENDATIONS 

A. Conclusions 

1. Water Quality 

Analysis of the data presently available on water qual
ity as it relates to the development of the Hackensack Meadowlands 
District in accordance with the Comprehensive Master Plan~ reveals 
that the present water quality within the tidal portion of the Hacken
sack River, Newark Bay and the interconnecting waters of the New 
York Harbor Complex is unsatisfactory. 

The data presented in this Report shows that the bac
teriological quality within the tidal portion of the River and Newark 
Bay precludes the use of these waters for contact water sports~ fish
ing, and related activities. The same area suffers from odors and 
nuisance conditions due to the excessive organic load which~ if not 
radically reduced in the immediate future, will cause these condi
tions to become steadily worse and more offensive. 

The need for the fresh water supplied by the upper 
portion of the Hackensack River watershed as a source of potable 
water is steadily increasing, but the supply of rainfall-runoff re
mains constant. Hence more and more of this resource is being 
captured and retained in upland reservoirs and lakes. The net re
sult is that there is an ever decreasing quantity of fresh water avail• 
able for advective flow to flush out this dead ended estuary .. the tidal 
portion of the River. 

Concurrently, the lower Hackensack River is receiv
ing larger and larger inflows of wastewater plant effluent, which is 
often not treated to a sufficiently high degree of purity. Industrial 
activity has been increasing and is using the tidal waters of the River 
for process cooling and other purposes. 

Though the present water quality in the Hackensack 
River is poor, the possibility for its improvement to a desirable 
condition is feasible. 

2. Sewage Treatment 

The existing wastewater treatment plants have been 
surveyed, evaluated and classified. The general situation found is 
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that an insufficient degree of treatment is afforded to waste waters 
and in some cases hydraulic overload occurs. The New Jersey State 
Department of Health is cognizant of these facts and has issued orders 
to most of the existing plants to conform, as a minimum, to present 
State statutes. Conformance would require that plants which pre
sently provide primary treatment, merely removing the visible 
floating and settleable solids, must add new facilities which will bio
logically treat the remaining organic load. Such remedial measures 
would require the construction of trickling filters or biological aera
tion tanks to stabilize organic wastes, reduce their oxygen consuming 
potential, thus rendering them incapable of causing odors, nuisance 
or unsightly aesthetic conditions, or of harming fin fish. Secondary 
waste water treatment facilities, aside from occupying large land 
areas relative to the initial plant size, also produce organic humus 
or sludge. These sludges must be rendered innocuous, rendered 
unable to cause nuisance, and rendered safe from a public health 
standpoint. The disposal of sludges must be accomplished in a sat
isfactory manner, consistent with the Comprehensive Master Plan 
land use provisions, and conforming to health and safety regulations 
of other governmental agencies having jurisdiction. 

3. Additional Pollution Sources 

As the effluent from existing waste water treatment 
plants is of inferior quality and the volumes of waste water effluent 
entering the tidal reach is large, other sources of pollution are hid
den. However, when treatment plant effluents are improved, the ef
fect of presently uncounted and uncataloged out falls with their dis
charges will become discernible. Among these other sources are 
small industries, local storm drains, combined sewer overflows, 
pumping station and treatment plant bypasses, and other unconnected 
discharges which are not presently treated. 

The pollutional effects and hazards of improperly con
nected or non-connected sanitary flows are obvious. Not so obvious 
may be industrial waste discharges. It must be recognized that the 
wastes from industry may, and usually do~ contain physical and 
chemical constituents which may be harmful to the aquatic environ
ment. The harm may be purely aesthetic by adding unwanted color 
to the water or putting a film over the surface of the water. It may 
be biologically harmful by preventing light from penetrating, or 
coating the bottom with layers of materials which smother and oblit
erate aquatic flora and fauna. In addition the damage from chemical 
actions of toxic materials, or materials which impart taste and odor, 



or those which deplete the oxygen and prevent fish growth and prop
agation are all well documented and publicized. 

The special case of thermal pollution is not yet fully 
documented. It is known that excess heat in water bodies has a very 
marked effect on growth rates~ spawning cycles and lives of aquatic 
organisms. As yet, it has not been definitely established that all of 
these effects are detrimental. However, during summer periods~ 
when receiving waters have the greatest difficulty maintaining the 
dissolved oxygen balance, the addition of heat increases the orga
nisms 1 need for oxygen while at the same time decreases the waters 
ability to retain the oxygen. Thus the waste heat, or thermal pollu
tion, is a significantly detrimental factor during warm weather periods 
and must be controlled. 

As the masking pollutional effects of inadequately 
treated wastes are removed, the discharge of storm water and com
bined sewer overflows and bypasses assume greater importance as 
contaminators of the River water. The full extent of their effect has 
been defined in this Report. 

4. Water Classifications 

In every situation in organized society, a goal is set 
and rules are established in order to achieve the predetermined goal. 
The same is true for the Hackensack River and the Meadowlands Dis
trict. As long as there was no high goal for the utilization of the 
Meadowlands~ the rules for its use were relatively undemanding. 
Now, a new, higher goal has been established in the Comprehensive 
Master Plan for development of the Hackensack Meadowlands Dis
trict. This new goal being much higher than previously requires that 
the water quality in the Hackensack River must be upgraded and that 
the River is no longer to be the recipient of drainage from a refuse 
dumping area but a River which people can enjoy as it washes the 
shores of new urban development and recreational facilities. 

The present water quality classifications, fully de
scribed and presented in the Report, must be upgraded. The recom
mended water quality standards will at first permit the possibility 
for enjoyment of the aquatic areas in a truly aesthetic fashion by the 
elimination of odors and by the elimination of floating debris, both 
of which offend the senses. Within a short period the water quality 
will be further upgraded to permit the utilization of the waters for 
swimming~ boating, water skiing and other recreational activities. 
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Ultimately the waters will be of such quality that fin fishing and 
shell fishing will be permitted in safety. 

But desirable water quality does not occur by the mere 
changing of the color on a map or by passing legislation. Desired 
water quality can only be achieved when the wastes emanating from 
the communities bordering or tributary to the Hackensack River are 
totally collected and satisfactorily treated before heine: returned to 
the River. These waters are not only the sanitary wastes from the 
community, but also include all industrial discharges, leachates, 
storm water runoff and combined sewer overflows. 

5. Surveillance and Control 

Just as every society has established rules by which 
to grow in an orderly fashion, so men have sought ways to circum
vent these rules. In order to protect the total society from the 
thoughtless actions of some portions thereof, adequate controls must 
be established to see to it that the rules are followed. These controls 
must be in the form of surveillance operations, maintenance and in
spection ope rations and legal action. 

Minimum standards must be established and the facil
ities to produce the required results designed, constructed and placed 
in operation. Routine inspection of waste water treatment plants .. and 
the flows entering and leaving them as well as the quality of the water 
course, must be made. The Hackensack Meadowlands District, 
which is the major beneficiary of these improvements~ must be the 
most interested party. 

6. Additional Studies 

Until the present time, the major effort has been ex
pended toward concern with domestic sanitary wastes and their im
mediate effect on the water quality. Some efforts have been expended 
on industrial wastes, leachates from refuse, storm water drainage~ 
and combined sewer overflows. However, it is increasingly clear 
that more studies in greater detail are mandatory to accomplish the 
required degree of water quality. 

The extent of storm water drainage, combined sewer 
overflows and bypasses on river water quality is a nebulous area 
where factual data is imperative, as are cost studies for mitigation 
of these sources of pollution. 



The presence of existing industrial complexes within 
the District, as well as the newer industries which will be attracted 
to the area and periphery. will have a profound effect on the water 
quality of the River. As demand for power in the area multiplies, 
new power plants will probably need to be developed. This in turn 
will lead to greater pressures for use of River water for cooling 
processes with the concomitant problem of thermal pollution. In the 
event that nuclear power is considered .. other aspects of pollution 
must be faced. An alternate source of power may be the use of proc
essed refuse as fuel. This in turn may affect water quality through 
leachates from residue .. quenching or other operations. Thus power 
as it affects water quality is another area to be investigated. 

The specific areas requiring study are many, and must 
be fully explored in depth as they will have a marked effect on the 
development of the Meadowlands District. 

B. Recommendations 

1. Division of Environmental Protection 

In order-that the Hackensack Meadowlands Develop
ment Commission has total control of the planning, construction, 
operational and administrative aspects of water pollution control 
and water quality control, it is recommended that a Division of 
Environmental Protection of the Hackensack Meadowlands Develop
ment Commission be formed to accomplish that end. 

It is further recommended that the Hackensack 
Meadowlands Development Commission implement Alternate C to be 
administered by its Division of Environmental Protection. 

The Division of Environmental Protection will control 
all effluents discharged into the Hackensack River or its tributaries 
within the Meadowlands District. 

2. Water Pollution Control System 

a. Stage I Construction 

Forming an integral part of the water pollution 
control system, the present Bergen County Sewer Authority waste
water treatment plant in the northern portion of the District should 
be retained and its treatment facilities immediately be upgraded to 
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produce an effluent which will meet the requirements of "Recreational 
Waters" quality standards as an interim measure. 

At the earliest possible time, the existing Ruther
ford-East Rutherford-Carlstadt Joint Meeting plant and the Wood
Ridge plant should be abandoned and the flow from these plants con
veyed to the Bergen County Sewer Authority plant for treatment by 
means of additional interceptor sewers constructed by the Hackensack 
Meadowlands Development Commission. 

In the southern portion of the District .. it is rec
ommended that the Hackensack Meadowlands Development Commis
sion immediately construct a new wastewater treatment plant on the 
Hackensack River in the Secaucus meadowlands with an initial capac
ity of 35 mgd. This plant should be designed to produce an effluent 
meeting the "Recreational Waters" quality standards. 

Initial interceptor sewer installation will include 
the construction of that portion of the South-East Interceptor Sewer 
which will permit interception of the flow from the Township of North 
Bergen; that portion of the South-Central Interceptor Sewer that will 
permit servicing of the developing industrial tracts in the Town of 
Secaucus meadowlands; and that portion of the South-West Interceptor 
Sewer which will permit the flow from the North Arlington-Lyndhurst 
Joint Meeting plant to be conveyed to the new wastewater treatment 
facility. This initial construction will permit the elimination of all 
the small waste water treatment plants presently in the District with 
the exception of the Town of Secaucus plant.. which presently has sur
plus capacity and is producing an effluent satisfactorily meeting pre
sent water quality requirements. 

Construction of these first stage facilities will 
provide service to approximately 3 .. 000 acres of the Meadowlands 
District as well as portions of the surrounding uplands areas. 

b. Stage II Construction 

Interceptor sewer construction can be progressed 
over a period of time as need for sewerage facilities arises. In both 
the Bergen County Sewer Authority area and the Hackensack Meadow
lands Development Commission area of the District this construction 
will take the form of extensions to the existing interceptor sewers 
and the installation of strategically located trunk sewers to serve the 
remaining unsewered Meadowlands areas. 



At the time that the flow to the Hackensack 
Meadowlands Development Commission plant approaches the initial 
design capacity of 35 mgd, anticipated to be approximately 10 to 12 
years after the implementation of the Stage I improvements, it is 
recommended that this plant be expanded to its ultimate design ca
pacity of 55 mgd. Concurrently, it is recommended that the Hacken
sack Meadowlands Development Commission plant treatment proces
ses as well as those of the Bergen County Sewer Authority plant be 
further improved to produce effluents meeting the requirements of 
"Primary Contact Waters" quality standards. It is also recommended 
that the Town of Secaucus plant cease operations by connecting into 
the Hackensack Meadowlands Development Commission System prior 
to this time. In any event, it is recommended that upgrading to 
"Primary Contact Waters" quality standards should be implemented 
no later than twenty years after the start of the Meadowlands develop
ment program. 

3. Water Quality Control 

The degree of treatment and the quality of the effluent 
discharged to the Hackensack River must be maintained at a level to 
permit the intended use of the area to be developed. New water 
quality criteria, more stringent than those now in existence~ must be 
promulgated, adopted and enforced. The recommended criteria for 
"Recreational Waters 11

, 
11 Primary Contact Waters" and ultimately 

11Harvest Waters" should be implemented as rapidly as is feasible. 
Recommended Water Quality Standards are given in Appendix C. 

4. Sewer Regulations 

In order to maintain adequate and reliable operation 
of the wastewater treatment facilities there must be control of the 
raw wastes entering the System. This control can only be exercised 
through rigid enforcement of sewer regulations. The Division of 
Environmental Protection should promulgate detailed sewer regula
tions. These regulations should be specific with respect to the max
imum allowable concentrations of physical~ chemical and biological 
constituents of the materials permitted to be discharged to the sew
erage system. The regulations must be strict and contain provisions 
for enforcement and control, and the District should adhere to the 
letter of the regulations in observing the enforcement provisions. 

The Division of Environmental Protection should es
tablish and maintain the necessary laboratory control on all effluents 
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discharging to the River. As the central administration in the envi
ronmental field it should also have the enforcement power to assure 
the attainment of the goals desired. The Meadowlands Commission 
could then~ through systematic release of lands~ permit the orderly 
development of the District which would be moved along concurrently 
with the construction of sewerage facilities. 

5. Financial Implementation 

In order to acquire the necessary funds with which to 
finance implementation of the water pollution control system, it is 
recommended that the Hackensack Meadowlands Development Com
mission exercise the bonding procedures with which it was empowered. 
Further, in order to retire the bonds and to fund operation of the 
system, it is recommended that assessments be made on District 
properties in the amount of the capital costs. Maintenance and op
erational costs should be financed through the application of user fees. 
User fees and assessments should be equitably distributed among land 
owners and users in the Meadowlands District~ and users in the ad
jacent peripheral area. 

C. Additional Pollution Control Studies 

1. General 

Although careful consideration was given to the various 
alternatives for collecting the wastes of the District and treating these 
wastes to improve and maintain the water quality of the Hackensack 
River, it is recommended that other factors which merit careful study 
be considered by the Commission. 

2. Physical Model Study 

As has been pointed out several times in this Report. 
all of the measures recommended for the District are intimately re
lated to the waters of the New York Harbor Complex. Any study of 
the effect of pollution abatement procedures within the District must 
include the effect of the waters adjacent to and connected with the 
Hackensack River. Because of the number of variables and the many 
sources of pollutional discharge. it is necessary to study the entire 
New York Harbor Complex as one system. It is recommended that 
a coordinated study be developed with the Corps of Engineers~ using 
their model of New York Harbor, to physically establish the degree 
of improvement which might be anticipated from the various proposed 



water pollution control systems of the several States, counties and 
municipalities involved. 

3. Mathematical Model Study 

It is further recommended that the Commission take 
steps toward the development of a mathematical model of the Hacken
sack River within the District. This auxiliary study would permit 
the listing of hypothesis of outfall locations, degree of treatment.. ef
feet of timed releases and variation in advective flow in the River. 

4. Advective Flow 

Since one of the major problems of the Hackensack 
River is that the stream is dead-ended with negligible advective flow, 
the possibility for developing a means of circulation and flushing of 
the estuary merits further detailed study. The use of an existing 
railroad tunnel may be a means of carrying significant volumes of 
water from the Hudson River through the Palisades to the upper 
reaches of the Hackensack estuary. The continuous addition of 
Hudson River water might serve to establish a gradient in the Hacken
sack River which would move the concentration of pollutants out of 
the District to be dispersed in Newark Bay. 

The full effect of this study may also be checked math
ematically and physically by the various model studies. 

5. Aeration 

A further study which can be undertaken in order to 
evaluate additional methods to further enhance the quality of the River 
water would be the effect of massive aeration on the HackensackRiver 
and Newark Bay. Massive aeration can be accomplished through 
bubbling compressed air into the River through pipes laid in the River, 
through use of fountains and water displays as part of the overall re
creational water area development or by other methods. 

This heavy aeration would aid in maintaining fish life 
and other forms of the aquatic ecology, decrease the biochemical 
oxygen demand of any organic wastes which enter the stream .. and 
generally improve the aesthetic quality. 

The effects of aeration can also be evaluated through 
the use of a mathematical modeL 
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6. Water Reuse 

One of the major factors which will influence the 
planned orderly development of the Hackensack Meadowlands District 
is the availability of potable water. 

It is recognized that present sources of raw potable 
water may at some time need to be augmented by sources other than 
natural ones. One potential auxiliary source may be found in the 
principal of a total water use cycle; from source through use and 
final treatment to reuse. Thus a logical further study should be the 
feasibility for utilizing the final treated effluent from the wastewater 
treatment plants as a source of raw drinking water. The study should 
evaluate the amount of water required and the feasibility of using the 
proposed plant effluent as a source of raw water. Careful studies 
must be undertaken of the final constituents of the plant effluent and 
the manner in which these residuals can be removed economically. 

7. Combined Sewer Overflows, Storm Water Flows and 
By-pass Discharges 

As the degree of treatment of sanitary waste water 
improves. plant effluents and river quality will also improve. How
ever, such sources of pollution as combined sewer outflows, bypasses 
and storm flows will gain greater importance. A detailed survey of 
all such conditions in the District should be undertaken and the means 
of eliminating or curtailing these pollution sources should be deter
mined. As part of this study an economic evaluation should be made 
of the costs for separating and reconstructing existing combined sew
ers and bypasses. Coupled with this study should be the feasibility 
of treating the rainfall runoff from the newly developed land area. 

8. Ocean Outfall Sewer 

A final study which should be considered is that of a 
single ocean outfall for all of the treated liquid wastes and pollutional 
flows from any and all sources within the District. This single ocean 
outfall should intercept the treated flows from surrounding areas as 
well as from the District. The total flow could be carried out past 
the headlands. By placing these pollution loads outside the New York 
Harbor Complex, there should be a significant improvement in the 
water quality of the Hackensack River. 
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APPENDIX A 

STATE OF NEW JERSEY 

QUALITY STANDARDS FOR SURFACE WATERS 



RULES AND RIGULA.TIOJS 

...... 
IWJJI.lfiOJS ESTABLISHING CERTAIN CLASSIFICATIONS TO BE ASSIGNED TO THE WATmS CF 
!HIS sr.&rl .AND 9rJ.ND.ARDS OF QUALITY '1'0 BE MAltn' liNED IN WATERS SO CLA.SSUIED • 

liiiR!.A.S, Chapter 12 or Title S6 or the Revised St.atutea or New Jersey (N.J .S.A. 
S8a12-.3) proddea tb&t no plant for the traat.lllent of dc:aestic or industrial 
nates ~ other polluting wbetance, ~c:a vhicb the effluent 1a to Clov 
1Ato .zq or the wat.er11 or tb1a State, sball be conat.ruct.ed except under 
n.ch cCDditiala u eball be apprond by the State Department of Health, and 

VHDBAS, b CauserT&ti~ or tbe qualit7 and 1\mctim of tbe wat.ere or the atreaas 
ct thia State iDto vbich effiuent.e trc:a HVerage !acillties are discbarfed 
and the w1p1•hing or pollutim ct these wat.era ia the oTer-riding cal
aiderat.iaa ct the .Depart.-nt of Health or the State or New Jersey in ita 
cal8iderationa of the approvals of deai.gne for such treat.ent works, Md 

WHDJ:•s, b ~tenance of reasonable quality or tbe vat.ers or the streau of this 
State 1.8 the prlaary buie upaa vhich the State Depart.aent of Health approne 
of t.blt CS.dp of propoeed HVVqe tacilltiea, and 

'WIIIU&S, !'be IDt.ercWpartaental C~ttee cm Strea Pollution Caatrol Problema, estab
liahed by t.blt state Cc.a18s1cmere or Health and Ccmsernticm and Ecaaald.c 
Denlos-ent, on .&,pr11 9, 1964, rec~ded certain cluaificaticma be 
aaaiped to t.blt vatera or this state and atandarde or quality to be IU.intained 
1A waters eo claeeified, be prCIIIUJ..gated u regulatiaae by the State Departzaent 
of liealth, and 

'IIIII:RUS, 'l'be state Department or Health baa detenained that claaai!icaticms of the 
wtere of this State and atandard8 or quality to be maintained in such waters 
u propoeecl and reca.ended by the Interdepartmental COIIIIli ttee em Stream 
Pollutim Problema 1A this Stat.e are reasmable and ccmatitut.e a valuable 
adw1n1etratin inetrument to the Department in t.be adainistratim of the 
New Jeree,. StrMa Polluticm Ccmtrol Program, 

Jal !'HUEFORE, fM Stat.e Department or Health, pureu.ant to authority .. steel 1n it, 
pr~atu the following regulations establishing cert&in claaifieaticma 
to be uaigned the waters of tbia State .nd atandarde or quality to be main
tained in such waters which are to be iapl-ent.ed frCIII tiM to ti.Jae b7 
f'Urtber replatiaaa pr~gated after public hearing defining the water or 
watere or thie State to be aaafBned certain claasitications and standards 
of quality to be lll&intained in such vatera. 

Piled vith Secretary of stat.e: J.uguat 10, 1964 

Vtectin Dete: September 1, 1964 

.&Mndeda Janu.ar;r S, 1966, et!ectin March 1, 1966; and, March 6, 1967, 
etfecti've ~ 1, 1967. 

A-1 
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UOULl1'IC.S af&BLISIIO C!RTAIX CLASSIFIC4TIO!IS TO BE ASSIGNED TO THE W.lTERS OF 
t'BIS SUD AJID &rANIWlDS OF QUJ.LM TO Bl IUD'l'AINED Df WATERS ~ CLASSIFIED • 

ftE3i WJ.'!'ERS 

the heah ncm-tidal Rrface water• of the State are herein claeeified u Classes 
rv-1, PW-2, and .FW-.3· F~ each claaalticatiaa there follow definiticma and atr ... quaUv cr1.ter1a. 

Clu• PV-1 

Dtf'1Dit1aaa Preab earrace •ter• deelpted b7 authorised Stat.e Agencies as being 
eet .. ide tor poeterit7 to represent the natural aquatic envir0111111ent and ita 
uaociated biota. 

Criteria 

1'beae waters ehall be maiDtained, as to qaalltJ, in tbeir natural state. 

Cl&ee N-2 

DetiDit.iaaa Preab eartace wat.era apprond •• eourcea of public potable vat.er suppq. 
t'heee waters are to be eultable tor public potable vater supply arter such treatment 
u eball be required by t.blt State DepartllleDt of Health. These waters shall be suit
able aleo tar all recreat.iaaal purpoeee includiJ!a fishing, tbe propqatiaa and 
aisrat.iaa of nat.in tieh epeciea dMired tor qling and other fish and aqqatic life 
neceaeaJ7 tbereto u vell u ezf3' other reumable usee. 

Criteria 

Cc:mditiaae 

1. noatin& aollda, •ttleable solids, oil, 
creue, artificial col~ing matter end 
turbiditJ. 

2. Toxic ar deleteriou substances (in
clu.dinc II!Deral acids, caustic alkali, 
qanidea, heavy metals, c:arbm dioxide, 
aJIIDcmia or .-Cilium c~ound8, chlo
rine, etc.) 

J. Odor and taste producing substances. 

5. Dissolved 03inen. 

6. Theraal Diacb&rgee. 

J.llovable Limite 

Nme of vhicb are noticeable in the 
vat.er or are depol!lited alcmg the share 
ar Clll the aquatic substrata in 
quantities detrt.ent.al. to tbe natural 
biota. 

Hcne which would effect humans or be 
detriaental to the natural aquatic 
biota. 

Hane which are offensive to humans, 
detrbental to the aquatic biota or 
capable of producing offensive tastes 
and/or Odors 1n water suppliE:s and 
fauna used for hwaan cc:msumpticm. 

Between 6.5 and 8.5 unless naturall.y 
outside thereof. 

Not leas than 5.0 P•P•ft• for trout 
water&J otherwise 4.0 p.p.~ • 

Naae vhicb detr!JDentalq affect the 
natural aquatic biota, or reasonabq 
anticipated reuse of the waters. 
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Clus FW-3 

Definition: Fresh surface waters suitable for all purposes provided far under 
Class FW-2 except public potable water suppl.J. 

Criteria 

ConditiCIIUI 

1. Ploating aolicla~ aett1a.ble •ollda, 
oll, grease and turbidiQ-. 

2. Toxic or de1eterioua subetances (in
cludillg mineral acids 1 caustic a.lkal1, 
CJanides, hea'97 metals, carbon dioxide, 
.-cn1.a cr uacm1wa c<Dpouncla, chlo
rine, etc.) 

). Color, odor and taste producing sub
stances. 

4. pH. 

S. Dissolved OJ1i1gen. 

6. Thermal Discharges. 

TIDI.L WATERS 

.lllovahle Lildu 

lone Vhicb are noticeable in tbe vater 
ar are deposited along the shore or em 
tbe aquatic substrata in quantities 
detrhlental to the natural biota. 

None which would affect hUIIWla or be 
detrilllental to the natural aqua tic 
biota. 

None Vhlch are offensive to humans, 
detriJilental to the aquatic biot.a or 
capable or producing offensive tastes 
and/or odors in fauna used for buaan 
CttlSW11ptittt. 

Between 6.S and 6.5 unless natural~ 
outside thereat. 

Not less than S.o p.p .... for trout water&J 
otherwise 4.0 P•P••• 

None which detriaental~ affect tbe 
natural aquatic biot.a, or reasmabl.J 
anticipated reuse or the water•. 

The tidal surface waters of tbe State, including interstate waters, are herein 
cwaUi.sd as Cl&nes TW-11 TW-2 and TW-3. For each classi.fieatiem there follow 
definiticms and stream quality-criteria. 

Cl&as TW-1 

Definition• Tidal surface waters suitable for all recreational purpoeea, as a source 
of public potable water auppl.J where permitted, and, where shell..fish!ng is penaltted, 
to be suitable fer such purposes. 

Criteria 

Cmdi tions 

1. Floating solids, settleable solids, 
oil, grease, sleek and turbiditJ• 

Allowable Liaita 

None which are noticeable in the water 
or are deposited alcng the shore or em 
the aquatic substrata in quantities 
detrimental to the natural biota. 

A-2 

2. Toxic or deleterious substances (in
cluding mineral acids, caustic alkali, 
cyanides, hE~avy metals, carbon dioxide, 
8DIIlonia or allllcniua cc.pound8, chlo
rine, etc.) 

). Color, odor and tute producing sub
stances. 

4. pH. 

s. Dissolved Oli;Ygen. 

6. Thermal Discharges. 

7. Coli! orm Bacteria. 

Class TW-2 
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None which would affect huala.Ds or be 
detrimental to the natural aquatic 
biota. 

Nme which are offenain to hwlan81 
datriaental to the aquatic biota cr 
capable or producing orfensi ve tutes 
and/or odors in water supplies and 
fauna used for human CttliiUIIptiem. 

Between 6.S and e.s unless natural.J..7 
outside thereof. 

Not lese than S0JC or saturat1em. 

lone which detrimentall1 atfect the 
natural aquatic biota, cr reasmab]J 
anticipated reuse of the vatera. 

The 111edian MPH value in sbelltieh 
growning areu shall not be in excess 
or 70 per 100 millUitare. 

Definitim: Ti.dal surface waters having 1.1m1ted recreational value and ordinari~ 
not acceptable for bathing but suitable for fish BUI'Vival although perhaps not 
suitable for fish propagatiem. These waters shall not be an odor nu.l.Nnee and shall 
not cause damage to pleasure cra!t having occastiem to traverse tbe vatera. 

Criteria 

Cmditieme 

1. Pleating solids, oll and grease. 

2. Toxic and d8letar1ous substances. 

). Taste and oclor-promcing eubstancea. 

4. pH. 

S. Di.ssolved ~pn. 

6. Tbel'll&l Di.scharges. 

.Allowable Liaita 

Mane which are noticeable in tbe water 
or cmtribute to the fonaatica c4 
sludge deposits alOQg tbe •bores. 

None in such cmcentraticns u to 
cau,e fish IMll"'taliQ' ar 1nhibit their 
natural aigratiem. 

None, either aleme ar in cClllb1natiem1 
11hicb are otfensi've ar that would pro
duce offensive tutee and/~ odara in 
.tauna uud for huNan cGWW~pticm. 

Between 6.S and 6.S UDles• naturall,7 
outside thereof. 

Not leas than ~ eaturat1m. 

lane which detrilllentall,r atfect reaean
ab1e anticipated reuse of the vatare. 

1 
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Cl&se TW..J 

De.finitim: Tidal eur1'ace vatere ued pr1Mr1l~ 1'~ Darlcatico, not recrut1CID. 
ThaN waters, althoacb not upected to be ued 1'or .tiebq, llhal.l prorla 1'ar .t18b 
8Qrri.Tal. Tbeee waters eball not ~ an ocSor nuieance and abal.l not cauae ..... 
to pleuure craft trawrst.aa t.bea. 

Cr1ter1a 

Ccoditic:rus 

1. rloati.Da sol1da, settleable eol.idAI, o1l 
and areas•. 

2. Toxic and deleterious subetaDces. 

). Taste and Odor producing substances. 

4. pH. 

S. Dissolved ~gen. 

com AL WA.TERS 

~e llbich are noticeable in the water 
or cmtribute to the 1'QI"'Iat1cm or 
eludge depoeita alaag tbe ebaree. 

lema in ncb cCDCent.ratima u to 
cause tub IIOI't&Uty ar 1Dhib1t their 
oataral qratiCID. 

!lme vhich shall be or1'81U11n or tbat 
vculd detrbentalq affect fintish, 
ebellfieh or other aquatic lite in 
higher qu.allty vate.ra. 

Between 6.S and 6.S unless natur~ 
outside thereof. 

!lot lese than ~ o1' eaturat.icm or ).o 
p.p.a. • 'Mbichenr ia leu. 

The vatera or the J.tlant.ie Ocean within 1500 feet trca 11ean lw tide or to a depth 
or IS feet, whichever ia acre clietant trca tbe aeaJl low tide 11De, are clueiJ'ied ae 
CW.l. 

The waters or the Atlan~ic Ocean not iDcluded under Clue CW-1 are claaa1tied u 
C~2~ cut to the three \)) aile lt.it. 

Class CW-1 

Det1nit1onz Ocean water• e:xpected to be nitable !~ all recreatimal purpoeee in
clucUng fishing, the propagaticm and aigraticm or nat.in fish epec:lee deaired 1'or 
anglillc and other fish and aquatic life neceeea17 thereto u wll u &1\J other 
reascoable uae. 

Criteria 

Ccodi.ticne 

1. Floating solids, settleable eol1d8, 
oU, grease and turbiditJ. 

2. Toxic and deleterious substances. 

J.llowable L1.Jd.ta 

!lme o1' vhich are noticeable in the 
water or contribute to the tor.ticm 
or sludge depoeita alaag the llhorea. 

Heme which would affect hUIWle or be 
detrb.ental to the natural aqqat'ic biota. 

A-3 

). Col~. t.aate and odor prodalcillg eub
at.ancea. 

S. Dissolved O~gen. 

~. Thermal Diacharges. 

Class cw-2 
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!I me which are offeui w to h\maD8, 
capable or produet.aa orteneift tan.. 
an4/ar odare in .taUDa ued 1'or baua 
cmS'IImpt.ion. 

Between 6.S and 8.S unl.e•• natural..q 
outside thereo1'. 

Not lese than ~ eatvat1CID. 

Nooe vhich det.rimentalq atfeet the 
natural aquatic biota. 

Detinit1m1 Ocean vatera e.l'peeted to be euit.able !~ all recreational uses, 1Dcluc:Jin£ 
tboae in Clue CW-1, ucept bathing. 

Criteria 

Caoditicoe 

1. Float!Jii: sol1d8• settleable eollda, 
oil, grease and turbiditJ. 

2. tone and deleterious substances. 

). Color 

4. Tute and odor prOdUCing substances. 

S. Diaeolved O~cen. 

6. Thermal Dlechargee. 

.lllowable Lt.ite 

•me o1' vbieh are noUceable in tD. 
water or contribute to t.be fonaaticm 
eludge depoeite almg the shores. 

Nme which would artect baaJUI ~ be 
detrb.ent.al to tbe natural aquatic 
biota. 

None which would 1llpa1r the quality o1' 
CW-1 waters ~ det.riaental to aqqatic 
biota. 

Nme which are o1'fensiYe to hUIII&Jl8• or 
capable o1' producing t.aatee and/ar Od 
in fauna used for m-an cmsuJ~pt.im. 
Not lese than 5~ saturation. 

Nooe which detrblent.al.4 atfect the 
natural aquatic biota. 



!!t:GULATICNS cr,;~( ER:ai~G CLASSIFIC' ATIC' !I CF THE .:>URFACE . .;ATERS 
CF THE llll( KE~:ACY. RHER BASIN 

:·JH:r::tEAS, the State Departn:ent of Health filed with the Secretary of St.ate on 
AUf\lst 10, 196!:, renlat1ons establishing cert.ain clasdl'icatiorus t.o 
be assirned the waters of this Stat.e and standards of quality to be 
maintained in su<·h waters which are to he i.mplement.ed frolfl t.iJne to 
time by further regllations promuleated after public hearing defininf 
the water or water6 of thib ~tate to be a6~i~ned a certain classifica
tion and standards of quality to be maintained in such wat.ers, said 
re{.ulat.ions bearill{. an effective datA of .::iept.ember 1, 1964, and 

• ~E.'tEAS , in public hear~ conau<·t.ed by the State Department of Health on 
July lS, 196S, classifications of the surface wat.ers of the Hackensack 
;:iver and trlbut.aries, as 1-roposed by the State Department of Health, 
were presented to the general public, and 

WHEREAS, the State Department of Health has biven careful and thorouth 
consideration to all statements submitted at said hearin[, as well as 
statements and briefs submi tt.ed thereafter by proponents and opponenU 
of the proposed classifications of the surface wat.ers of the Hackensack 
i\1 ver Basin, 

~K:.:, THEP.EFORE, the Stat.e Department of Health pro11111lgat.es the following 
re[Ulations entitled "( lassification of the Surface Wat.ers of the 
Hackensack ~iver Basin." 

ND1 JEkSEY STATE DEFARTHL::IT OF HEALTH 

Filed with ~ecretary of State: :~cember 30, 1965 

Effective ~t.e: !-larch 1, 1966 

CLASSIFICATIW OF THE .:>Uitio'ACE :J.\TER~ OF THE 
HAC.KENSAtK RIVER 9A~IN 

Pursuant to authority nsted in 1t under the provisions of Chapter 12, 
Title Se of the Revised Statutes, the State Jepartment of Health hereby promultates 
the following classifications cf the surface wat.er~ of the Hackensack Ri•er Basin. 
Standard~ of Quality to be maintained in thet>e vate1·s, as established by the State 
Departlnent of Health, are attached hereto. 

I. C.lass !"' • .;-2 - Hackensack River Basin above Oradell Dam. 

II. Class ~1-3 - Cverpeck Creek and tribc.taries to tide dam and nontical 
portions of tributaries to Hackensack River downstream from Oradell Dam. 
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III. Class TL~-1 - Hackensa<·k River Md all tidal portions or t.ribut.aries from 
Cradell Dal'l to confluenu with Overpeck Creek. 

IV. A. llus TW-2 - (:verr.eck lreek and tidal tributaries from tide dam t.o 
confluence with Hackensack River. 

e. Class TW-2 - BerrJ Is Creek and all tidal tributariet> to Hackensack 
r.i-.er below its c·onfluenc.e with OVer} eck Creek. 

(. ~lass 'f',!-2 - Hackensack ttiver mair• stem from Overpeck treek to the 
confluence with Berry's Creek. 

V. tlass T.:-3 - Hackensack River main stem downstream of Berry• s Creek • 

•••••••• 
The State Department of Health acknowledles t.hat, wit.l• the exce11tion of 

:;hellfish waters, no <·rit.eria for bacterial content of t.he vcU"io>us surface waterl5 
of the State have been established. This il5 not an ovt:I":>itht on the part of the 
:.erart.ment and it is not to be 1nterpret.ed as indicatini that the liea;.artment does 
not cont.ider bacterial (Ontent of sltnificance. The Department bas found no 
acce~·ted consensus as to needed bacterial 11..11\i.tation~~ on surface wat.ers in general 
and nv practical adni rlistrat.ive proceeures have been f,.unJ f or R t ·rogram based 
ur cn bacterial cont.ent as a <·rit.erion of surfa<-e water quality. The J:.epartment 
i ::- ccnfidt>nt that proper :naintcnance and ot:eration (•f wastewater treat.ment. 
faci bt.i e !> will assc.re ba<·teri3l content of the s Ul·fat:t .,;at.ers of the ·'tate within 
l i!U t~ sufficient to protect. tt.e interests of the ci t 1 . • - n:: of tt:is ;)tate. 
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REGULATIONS COHCERNIMO TREATM!lft' or VAS!!WATIRS, DOM!STIC AID IIOOS'!'IliAL 
SEPARATELY a\ I!l COIJDIATiat, DISCJWtOa) DITO TH1 WATIRS Or til 

IW:DNSACI RIVER BASD 

WHEREAS, the St.ata Depart.ent or Health ie cbArpd vitb tbe re8p0neib111t7 ~or toM 
St;nu Pollution Control Procru, 1Dclud1na tbe appr'"al ot tbe deei.IU ot 
wastewater treataent rac1lit1es, in t.be St;ate o~ Nn Jer~, aDd 

WHEREAS, t.he citizens or this State, particular~ tbe c1t1Hns in t.be HackeDS&clc 
Valle7, have been obliged in recent ,.are to eutrer npeat.edq tbe 
consequences ot eerious oz;ygen depletion and other e:u~~pl1t1cat1ou ot 
etreaJII pollution in fresh water eect1ons or t.be Backenack Riftr ae wll 
as in the tidal estuary thereof, said eull!lpliticatiou or atreu pollatiOD 
constituting threats to tbe public health, co.tort or propert7 o~ citi.Mu 
of this State, and 

WHEREAS, the Stiate Oepart.ent of Health did pra.ulgate rules and ngulat.iooe 
entitled "Replationa Eatabli•hin& Certain Cl.uai.t1cat1ou to be A••~ 
t.o the Waters of thia State and Standards or Quality to be Maintained in 
Waters eo Claaeitied," ettectin Septellber 1, 1964, and 

WHDlEAS, the State Depart.Mnt of Healtb did pro.U&ate rules and reeulatione entitled 
"Regulations Concerning Clusil'ication of tbe Surface Waters o~ tbe 
Hackensack River BuiD," etfectift March 1, 1966, and 

WHFJU'.AS, the State Department of Healtb bas concluded dter extenaift 1avestigat1one 
and analyses or factual dati& aeae.llbled tbereb7 tbet .ore inteuift t.Nataent 
or vaatevatere -.ast be prondad throughout the Hackenaack Rift!' BaeiD in 
order to attain water quality epec11'1acl b7 the aforesaid regu.latiou ot t.be 
Departn.ent, and 

'WIDEAS, tbe State Departaent of Health is of tbe opia1m thet t.be at~nt and 
aaintenance of water qual1t7 ill tbe Hackeneack Ri"r Basin as apecitied b7 
the aforesaid regulations or the O.part.-nt is neces8U"7 1D order to abate 
a present threat to tbe public bealtb, coatort or propert7 of citiuns of 
this State, 

NCW, THERIP'CJtE, the St;ate Depart..nt of Healtb promulcatee the follovifta rel\llatione 
entitled "Rel\llat1on.s Concerni.Dg Treat.ent or Wastewaters no.tetic and 
Industrial, Separate~ or in Combination, Discharged into' the Waters ot tbe 
Hackensack River Basin." 

NEW JiltSEI STATE DEPAR'I'e-TENT OF HF..ALTH 

Roscoe P. landle, ~. D. 
State Commissioner of Healtb 
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REGULATIONS CONCERN DO TREATMEMT OF WASTDIATERS, OOKESTIC. AND INDUSTRIAL, 
S!PARATELI a\ Dr COMBDUTiat, DISCHARGED IHTO THE WATERS OF THE 
HACKENSACK RIVER 

Pursuant to the authority nsted in 1t under the prov1Bions or Chapter 12, 
Title Se of tbe Reneed St;atutes, the State Depart.-nt of Health hereb7 proiiUlgatee 
the follovina J'el\llatiofte concerning treatnent of waatevaters, do~~~estic and 
industrial, separate~ or in combination, discharged into tbe waters of the 
Hackenack Ri"r Basin. 

I. Henceferth, dollestic wastes, eeparate~ or 1n combination with industrial 
wastes, prior to discharge into waters or the Hackensack River Basin 
claasUied ae FW-2, FW-.3, or 'N-1 :shall be treated to a degree providing, 
as a 1111ni..Jma1 ninety percent (90'() of reduction of biochendcal OlQ'I8D m at all times, including ~ four-hour period or a day when the 
strength of the wastes to be treated might be ~ected to exceed average 
conditions; it ie the objective of this rerulation that the biochendcal 
OJcygen demand of effluents discharged shall not uceed 25 parts per million. 

II. Henceforth, industdal vastes, prior to discharge into waters of the 
Hackensack Riftr Basin, cl.aas11'1ad as FW-2, F'"'-3 or 'N-1 shall be treated 
to a degree providing, as a ndninaWil, ninety percent (90:') of reduction of 
biochemical OlQ'gen de~d at all times and such further reduction in 
biochendcal OlQ'gen detl&lld as uy be necessary to maintain water in the 
River after dis.persion of treated industrial waste effluents as apecitied 
in the rules and regulations entitled "Regulations Concerning ClaesUica
tion of the Surface Waters of the Hackensack River Basin," effect!" 
March 1, 1966,; it is the objective of this regulation that the biocbendcal 
OlQ'gen demand of effluents dischart:ed shall not exceed 25 parts per million. 

III. Henceforth, dollestic wastes, separately or in combination with industrial 
wastes, prior to discharge into waters of the Hackensack River Basin 
c:lusi.fisd as T'•i-2 or 'N-3 ahall be treated tc a degree providinf, as a 
ndninrum, eighty percent (80-') of reduction of biochemical oxygen demand at 
all ti.nlee, including any four-hour period o! a day vhen the strellfth of 
the wastes to be treated might be expected to e.xt·eed avera~e conditions; 
it is the objective of this reFulation that t.he biochelllical oJcygen denand 
of effluents discharged shall not exceed 50 parts per million. 

IV. Henceforth, industrial wastes prior to disdl8t'£e into waters of the 
Hackensack River Rasin, classified as TW-2 or T~-3, shall be treated to 
a degree providing, as a minimum, ei[bty percent (flO') o! reduction of 
biocbendcal OJcy~en demand at all times and such further reduction of 
biochemical oxygen demand as may be nec~ssary in order to maintain the 
waters of the River of a quality as specified by the rules and reculations 
entitled "Classification of th& Surface waters of the ~ckensack River 
Basin," effective :·:arch 1, 1966; it is the objective of t~is rerulation 
thet the biochendcal oxy£en demand of effluents discharred s.t..:tll not excet-d 
So parts per mi lllon. 
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V. It is recognised, especially in connection vith some industrial wast.es, 
that the pollution load 1Japosed upon the waters of the Basin cannot be 
evaluated tull.Y exclusivel,y by the biochenrl.cal ox;ygen demand test; therefore, 
each industrial waste problem shall be considered individually and treatment 
shall be required as needed to effect compliance vith the Water Quality 
Criteria estAblished for the various classifications of waters in the Basin. 

VI. Treat.ment standards set by these regulations are the lftini.Jium acceptable 
for the Hackensack River Basin. Treatment mere intensive th&n that specified 
herein&bo"Ye shall be provided whenever it is determined by the State 
Department of Health in a particular situation that such treatnent is necessary. 

Filed vith Secretary of State: February 21, 1967 

Effective Date: March 17, 1967 
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REGULATIONS CONCERNING CLASSIFICATiotf OF THE SURF.&C! 
WATERS OF TH! PASSAIC RIVER BASIN 

WHEREAS, The State Depart.ent of Health filed vi.th the Secret&J7 of State OD 

August 10, 1~, regulations establishing certain claslificat.ioru~ to 
be assigned the waters of this State and standard• ot quaUt7 to be 
aa1Dtained in ncb waters which u-e to be 1111plel'D8nted troll tt. to 
time by further regulations prOIIlulgated after public hevi.Da ct.fini.Dc 
the vatar or waters of this State to be aaaigned a certain classifi
cation and standards of quality to be -intained in auch -ters, said 
regulations bearing an effective date ot Septeaber 1, 1964, and 

WHEXEAS, in public hearing conducted by the State Departaent of Health on 
May 19, 1966, classifications of the surface waters of tbe Pasaaic 
River r.asin, as proposed by the State Departaent of Health wre pre
sented to the general public, and 

WHEREAS, The State Department of Health bas given careful and thorough con
aideration to all atatements submitted at said Hearing, as wll aa 
statements and briefs subJaitted therM!'ter b7 proponents and opponents 
ot the proposed classifications of the surface waters of tbe Paseaic 
River Baein, 

NOW, THER!PORE, The State Departaent of Health pl'OIIUlgates tbe follovi!lg 
regulations entitled "Classification of the Surface waters ot the 
Passaic River Basin." 

NEW .mtSEY STATE DEPARTMENT OF HEALTH 

Roscoe P. kandle, M. D. 
State Coadsaioner of Health 

Filed with Secretary of State: August 11, 1966 

~ffective Date: September 11, 1966 

CUSSIFICATION OF THE SURFACE WA'miS CF THE 
PASSAIC RIVm BASIN 

Pursuant to authority vested in it uader tbe provieions of Chapter 12, 
Title 58 of the Revised Statutes, the State Department of Health hereby pro
mulgated the following claeeUicatione of the a\J'f'ace waters of the Passaic 
R1 nr Basin. Standards of ~alit.,. t.o be aainta!Ded 111 theae vater1 as 
established by the State DepartMnt of Health are attached beret.Q. 
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I. Class F'li-1 

Waters having the potential tor this Class but that are not classified 
as such at this time may be recommended tor such classification by public or 
private interests controlling the land area draining to the watercourse. 
Since the characteristics of surface waters are sometimes chan~ed to the 
detriment or their natural biota by eeem1ngl1 minor associations with 
domestic and/or agricultural activities, they must be inspected and approved 
before being classified. Requests f~r consideration in the classification of 
FW-1 waters should be directed to: 

A. 

}Jew Jersey State IJeJ-artment of ~ealth 
1 • 0. Box 151.;0 
Trenton, New Jersey 0~625 

State Forests and Parks 

1. Cooley Erook, tributaries and Surprise Lake within A. S. Hewitt State 
Forest boundaries. 

2. Green Brook, tritutsr~es and West Pond within A. S. Hewitt State Forest 
boundaries. 

e. ~!evark ~latershed 

1. E~ho Lake tributaries, except the suutheaster~ tributar,y. 

2. Tributary of l :>quannock fiiver at Green Pond Junction. 

). Clinton Erook and tributaries , north of a point 2000' + northwest 
of LaRue Road at a confluence, including Cedar Pond, BUckahear Pond, 
Clinton Reservc.ir, Hanks l ond and all tributaries thereto. 

L. Dunker Pond ~rook, Dunker Pond and all tributaries thereto from a 
c·onfluence 3000• !_ north of Route 23 bridge. 

S. Tributar,y to the Pequannock River joining the main stem 35001 + 
southeast of the Sussex-Passaic Lounty line, in the vicinity o1 
Jefferson. 

6. Pascack Brook and tributaries thereto north of Canistear Reservoir. 

7. Cherry Ridge Brook and tributaries thereto nortb ot Canistear rteservoir. 

~. Easterly tributary to fanistear Reservoir. 

1). Brook between Hamburg '1\lmpike and W1lli81118Y1.Ue-Stockhola Road, 

downstream to its confluence with Lake Stockhola Brook, north or 

route 23. 

c. State Fish and Oaru Lande 

Stephen• Brook north or State Dlneion or n.eh and 0&118 Berkahlre Valle7 

Traot boundary. 

II. Cllss N-2 

A. Main stem and tributaries or Paslale River abov~ the Little Falls. except 

N-1 ei ted abon. 

B. Saddle River and tributaries thereto a-td Hohokus Brook and tr1buteries 

thereto, upst ·eern fr0111 the confluence of Saddle R1 nr with Hohokul Brook. 

c. Holly Ann Brook and tributartee theretc upatreM of the BorouRh of Haledon 

potable water supply dam. 

III. Clae• FW-3 

A. Saddle Rinr and tributertel thereto upstream tro111 head ot tide to its 

confluence v1 th Hohokus Brook. 

B. Main stem and tributaries of Paseaie Riwr between Dundee Lake DU1 and the 

Little Falls. 

c. Nontidal reachtts of trtbut.aries to the Passaic R1. ver, ~low Dundee Lake Dam. 

D. Bound Creek upstream frol'l head of tide, the Lake !leequaktc. 

IV. Claes 'IW-2 

.a.. 'l'he tidal reache• or tributerl.•s to the Pa•eatc River. 

B. \'idal stNtches of Bound Creek, and other tributaries t.o Newark Bay not 
9. l"equannock River and tributaries thereto upstrea:11 fro!'! the ~onfluence 

with l"ascack IJrook. otherwise classifi•d. 

10. Northvestern tributary to Oak Ridge Reservoir. 

11. Tributary t o Lake Stockholm Brook from the Route 23 bridre wester!1 
within the Newark watershed boundaries. 

12. Lud-Pay Brook downstream t .n its conflu~"tce w;.. th a tributary from 
Camp Gar'"ield. 

A-7 

v. Clae• 'IV-) 

Newark Bay fro111 Central Railroed ot New Jerl87 Bridge and Min ste111 of Passaic 

River to head of tlde at Dundee Lake Daa. and Saddle R1Yer t.o head of tide. 



REGULATIONS CCNCERNING TREATMENT OF WASTE.'WATERS, OOMESTIC AND INDUSTRIAL, 
SIPARATILY OR IN COHBIHATION, DISCHARGED INTO THE WATERS OF THE PASSAIC 
!liVER BASIN INCLUDING THE JmrlARK BAY 

WHER!AS, ttJ. State Department of Health is charged with the resp0118ibilit7 !or the 
Streu Pollution Control Program, including the approval of the designs of 
wastewater treatment facilities, in the State of New Jersey, and 

WHERUS, the citizens of this State, particularly the citizens in the Passaic Valley, 
haTe been obliged in recent ~ars to suffer repeatedl,7 the consequences of 
eerioue ~cen depletion and other exemplifications of stream pollution in 
tresh water eect.ions of the Passaic River as well as in the tidal estu&rT 
thereof, said exemplifications of stream constituting threats to the public 
health, coJd'ort or property of citizens of this State, and 

WHEREAS, the State Department of Health did promulgate rules and regulations entitled 
nRegulations Establishing Certain Classifications to be Assi(Md to the 
waters of this State and Standards of Quality to be Maintained in Waters so 
Classified, • effective September 1, 196L, and 

WHERUS, the State Department of Health did promulgate rules and regulations entitled 
•Regulations Concerning Classification of the Surface Waters of the Passaic 
Rinr Basin,• effectin Septe.t>er ll, 1966, and 

WHDEAS, t.be State Depart.nt of Health has concluded after extensiTe investigations 
and ~ses o! !actual data assembled thereby that more intensive treatment 
of vaatevaters must be provided throughout the Passaic River Basin i.e order 
to attain water quality &Fecified by the aforesaid regulations of the 
Depart.-nt, and 

WHEREAS, the State Department of Health is of the opinion that the attainment and 
.aintenance of vater quality in the Passaic River Basin as specified b,y the 
eforeaaid regulations of the Department is necessary in order to abate a 
p~eent threat to the public health, comfort or property of citizens of 
this State, 

NOW, THERKFORE, tbe State Depart.nt of Health promulgates the following regulations 
entitled •Regulations Concerning Treatment of Wastewaters, Domestic and 
Industrial, Separately or in Coabination, Discharged into the Waters of the 
Pas .. ic River Baain including the Newark Bay • 11 

Jmrl ~EY STATE DEPARTMENT OF HEALTH 

Roscoe P. Kandle, M. D. 
State Coamissioner of Health 
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REGULATIONS CONCrnNIHG TREATMENT ao' WASTEWATERS, OOHESTIC AND IllDUSTRIAL, 
SEPARATELY OR IN COMBINATICN, DISCHARGED INTO THE WATERS OF THE PASSAIC 
R.rvtR INCLUDING THE NEWARK BAY 

Pursuant to the authority vested in it under the provisions of Chapter 12, 
Title $6 of the Revised Statutes, the State Department of Health hereby promulgates 
the following rerulations concerning treatment of vastewat.are, domestic and industrial, 
separately or in combination, discharged into the waters or the Paesaic River Basin. 

I. Henceforth, domestic wastes, aeparatel,y or in combination vith 1nduetr1al 
wastes, prior to discharge into watere of the Passaic River Basin clauified 
u Ftrl-2 or FW-.3., shall be treated to a de[ree providing, as a lli.ni.Jnum, 
ninety percent (9~) of reduction of biochemlcal oJcygen deJn&nd at all t.1Ms, 
including aqy four-hour period of a day vhen the strength of the wastes to 
be treated llight be expected to exceed average conditions; it is the 
objective of this regulation that the biochemical oxygen demand of effluents 
dischar£ed shall not exceed 25 parts per Rillion. 

II. Henceforth, industrial wastes, prior to discharge int.o wat.ers of the 
Passaic River Basin, classified as FW-2 or FW-J, shall be treated to a 
deuee provi~ as a llinimum, ninety percent (90%) of reduction of 
biochelldcal oJcygen dema.nd at all ti.JIIes and auch further reduction in 
biochemical oJcygen demand as may be necessary to m&intain water in the 
River after dispersion of treated industrial waste effluents as &Fecified 
in the rules and regulations entitled "Rerulations Concerning Classification 
of the Surface Watere of the Passaic River Basin,~ effective September 11, 
1966; it is the objective of this rerulation that the biocheMical oxygen 
demand of effluents dischar~ed shall not exceed 2S parts per million. 

III. Henceforth, domestic wastes, separate~ or in combination with industrial 
vastes, prior to discharge into vaters of the Passaic River Basin classified 
as TW-2 or TW-J shall be treated to a det!ree providing, as a llinimwn, 
eighty percent (80%) of reduction of biochenrl.cal oxyren demand at all 
ti.Jnes, including any four-hour period of a day vhen the strength of the 
vastes to be treated mi[ht be expected to exceed avcrare condi ti.ons; it 
is the objective of this regulation that the biochemical oxyeen demand of 
effluents discharged shall not exceed 50 parts per nrl.llion. 

IV. Henceforth, industrial ~stes prior to discharge into waters of the 
Passaic River Basin, classified as TW-2 or TW-), shall be treated to a 
degree providing, as a l'linillnm, eighty percent (eot;) of reduction of 
biochemical OJrYi:en demand at all times and such further reduction of 
bia<:heMical oJcygen demand as may be necessary in order to maintain the 
vaters of the River of a quality as specified by the rules and ret-ulations 
entitled "Classification of the Surface Waters of the Passaic River Basin,n 
erfective September l i , 1966; it is the objective of this rerulation that 
the biochemical oJcygen demand of effluents disrharred shall not e~~eed 
SO parts per million. 
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V. It is recognized. especiall,y in cormection with some industrial wastes. 
that the pollution load i.mposed upon the waters of the Basin cannot be 
evaluated ful~ exclusive~ b.Y the biochemical oxygen demand test; 
therefore, each ~strial vaste problem Shall be considered i.ndiYiduall,y 
and t:.reat~~~ent shall be required as needed to effect compliance with the 
Water Quality Criteria established tor the various classifications of 
vaters in the Basin. 

VI. Treatment standards set by these regulations are the minimun acceptable 
for the Passaic River Ballin. Treat.llent more intensive than that specified 
hereinabove shall be provided whenever it is determined by the State 
Department of Health in a particular situation that such treat.llent is 
necessary. 

Filed with Secretary of State: December 13, 1966 

Effective Date: February 1, 1967 
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JfiW JI:RS!Y StATE DEPARTHINT fl HEAL 'l'H 
DIVISICIJ C6' CIE.IJI AIR AMD WAT!a 
VAT!a POLUJ'l'ICM can'ROL PRCXiRAK 

REOULA.TIONS CONC!:RNIHO CUSSUICATICIJ OF THE SURFACE 
WUERS OF TIE HUDSON RIVm, ARTHUR JUU, A.'lD 1'RIIIJ'TAIUF.S 

VHtRE&S, the State Dep.rt.ment of Health filed with the Secret&r7 of State CID 

.&.ucust 10, 1964, N£U,lat1CDe establiebina certain cla..U1cat10Da ~ 
be usiped t.be waters of thia Stete and st.andarda of qualit7 to be 
aaint.&ined 1n such waters vhich are to he i.llpl_,.ted frc:a tiae to 
tiae by turthar regulations pro-ulgated after public hearina d.etiniDI 
the water or waters or thi.e State to be au!lned a certain elus1t1-
cat1on and st.andards of qual1t1 to be 111&1nt.ained 1D. aucb waters, aald 
regulations bearing an effective date of Septaber 1, 1964, and 

WHEREAS, 1D. public hearing conducted by the State Depart.ent or Health CD 
Febru_.,. lS, 1966, claeeUicat.ioaa of the surface watera of the 
llldson River, Arthur Kill and trib.ltariN, u propoaed b.J t.be Stat.e 
DepArtaent or Health wre presented t.o the 1eneral public, and 

WHEREAS, the St.ate Depart.Mnt. ot Health h&e 11-.n careful and thorou.ah cCD
sideration to all •tat.eaents aut.it.t.ed at said hearina, u well u 
st.ate•nte and briers sul:ai.t.ted thereafter b,r proponeut.e and opponent.e 
ot the proposed claasiticatian of the surface waters of t.he HUdeoD 
River, Arthur Kill and tribut.arin, 

H~, THEREFORE• t.he State Departaent ot Health proa1lgates the follovi.na 
regulations ent.itled •claseticat.ion ot the Surfaca W&t.era of the 
llld•on River. Arthur K1ll and Trib.ltaries.• 

Roscoe P. Kandle, M.Ii. 
St.ate Co.missioner of Health 

Filed with Secretary of State a April 1~, 1966 

Utect.be Dat.e: M81 16• 1966 



CLASSiriCATION 01' THE SURFACE WATERS OF 'I'll! 
HtlmON RIVER, ARTHUR KILL AHD TRIIIJTARIIS 

Pursuant to authorit.J vested in it under the pronetona of ~ptw 12, Title 58 
of the tt.nlled Stetutes, the State Depart.ent of Health hereb.J ~te• the 
follovin& class1t1catione of the surface waters of the Had8cm 11..-, Artlnu' llll 
and tributaries. Stendards ot Qualit.J to be aaintailled in the" waters u 
established b.J the State Departaent or Health are attached hereto. 

I. Huct.on River and lts Nev Jeree7 tributaries: 'N-2, Min .t• rro. Rucl8on 
Count..J-Richaond Count.J line (confiuence v1th 1111 Van hll), 11petre• to 
the Rockland Count7 (N.Y.) - Bergen Count.J (N.J.) boundar7 11M. 

1. Green Brookr PW-.3 (tribut&I'J' in Ber~n Count7). 

II. Arthur Kill: 'N-.3, aain channel tr011 New York Bay, Conetable Rook -
St. Geo~ (Kill Van Kull) and b.J the Central R.R. of N.J. bridp croe.tng 
Newark B&.J, eouth to the OUterbridp Croesing. 

TW-2, tor at.retch between Outerbridge Crossing and Feri'J' Point-Ward• Point 
at the Ran t.an Bay. 

'I'V-.3, Udal st.ret.ches or tributaries to Arthur Klll. 

1. Elisabeth River: TW-.3, up to Broad Street Bridge. 

PW-4, Broad Street ·bridge to Urstr10 Ponc!l. 

FW-.3, upetr ... fro. Unino Pond ct.. 

2. MorNs Creek: 'N-.3, tidal portion thereof, and Peach Orchard Brook 
drai~e to head of tide. 

PW-3, above head of tide on Morses Creek and Orchar~ Brook, incluc!ltng 
Warinanco lAake. 

). Piles Creek: TW-J. 

PW-3, aqy freeh water ~rtbu~aries there~o. 

b. bhway Rinrt 'N-.3, up to head or tide. 

PW-.3, below intake ot Rahva7 1-later Departlllent to head of tide. 

PW-2 1 abo-.e intake or Rahway Water Department • 

e. &b1naon•s Branch: TW-3, head of tide (H•Hton Street) to 
Rahva7 River. 

PW-.3, downatreaa troa Middlesex Water Coapan7 reserYoir to 
R•Ut.on Street. 

PW-2, apetrea. fl'otl the Middlesex Water Cotlpan.J re&erYOir d•. 
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b. South Branch Rahva7 Rber: TW-.3, h•d of tide (Ra .. lwood A'NDM) 
to Rahva7 Rber. 

5. Woodbridge Creek and its tr1butariess 'N-.3, head ot tide (nclDlt.J ot 
New Jeree7 'hrapib) to Arthur Kill. 

PW-.3, ell waters upetreaa tra. head of tide. 

6. s.lth Creeks PW-.3, tor Creek and tributaries thereto abon bead of tlde. 

III. All tre8h, nontldal vat.en not aentioned herein to be Cless PW-) and tidal 
waters aa TW-2. 

Filed with Secretai'J' ot Stete: Aprll lS, 1966. 

F.tfeetiYe Dates llay 16, 1966. 
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CHAPTER X DIVISION 01'' WATER RESOURCES § 701.2 

Sec_ 

PART 700 
TESTS OK ANAJ.YTJCAL DII!:TEKMINATIONS 

(Statutory authority : Public Health Law, art. 8.) 

Sec. 
700.1 Colleetlon or flample• 7'00.2 Telllt or· analytical de(ermlnatton• 

Section 700.1 CoPfl«'tlon of -plea. Jro mf'ldng any tests or analytical deter
minations of classified water to determine co:-t·I•Unn. ~ or non-compliance of ~~ewage, 

Industrial wastes or other wastes discharges wUh established standards, aamples 
shall be collected tn such manner anCl at such locations as are approveCl by the 
Water Pollution Control Board as being representative of the receiving waters after 
opportunity for reasonable dilution nnCl mixture wtth the wastes disch&.rl'e<l thereto. 

700.2 Te-t. or anal)'tlcal detennlnaUom. Testll or analytical Cletermlnat!ons 
to determine compliance or non-compliance with standards ahall be made ID 
accordance with methods and procedures approved by the Water Pollution Con
trol Board. 

PART 701 
CLASSIFICATIONS AND STANDARDS OF QUALITY AND PURITY 

(Statutory authority: Public Health Law, art. 8l 

Ike. 
?01.1 Deftnltlona 

?01.2 Condttlona applylnc to all clualllca
tlona and at&ndarda 

See. 
701 .3 Cluaee and standard• for fre.b 

aurface water• 
701.4 Claase• and atandar4a for tidal 

aalt watera 

Section 701.1 DetlnltloJ\8. The several terms, words or phrases hereinafter 
mentioned shall be construed as foUows : 

(a) But UGge or waters as specltled for each class shall be thOM use8 as 
determined by the board tn accordance wtth the considerations prescribed by lleCtJon 
109 of the PubUc Health Law. 

(b) A~cf fTeatment as applyin« to water supplies mean.'IJ treatment accepted 
as aatlafactory by the authorities responsible for exerc!slng wpervplon over the 
sanitary quality of water wpplles. 

(C) BOMTCt: of IVflter ltVJ)piJI for dJiftking. culinary or food proct:Ntttg prpolt:l 
llhall mean an)' source, either public or private, the waters from which are used for 
domest!c consumption or used In connection wtth the proceulng of mllk, beverqu, 
foods or for other purposes which require finished water meetln« U .S . Publtc Health 
Service drlnklllJ' water stanClnrds. 

(d) Pul'ling shall IDclude the propacat!on of tl.llb and other aquatic Ufe_ 

(e) AgricKll1iraJ shall Include use or waters for stock waterlnc. liTigation and 
other farm purpoaes but not u source of water IIUpply for drtnkln&", cullnaey or 
food proceulng purpoRS. 

(f) Tidal salt 'catna ahall mean all Udal waters which are 110 designated by the 
board and which gen~rnlly shall have a chloridr lon content In excess of 2~ parts 
per million. 

701.2 Conditions applyiDg to Mil d•uaslftt·atlona •nd atancla.rds. (a) In any 
caae where the waters Into which :sewage, Industrial wastes or other wastes effluente 
di8eharge are assigned a different classUlcatlon than the waters Into which such 
recelv\ng waters flow. the standards applicable to the waters which receive sut·h 
:sewage or wastes eftlucnts sha\1 be supplemented by the followtng: 

~3 CN 3-31-87 



§ 701.3 TITLE 6 CONSERVATION 

"The quality or any waters recelvln~ sewage, mdustnal waste:a or 
other wastes dischargee shall be such that no Impairment of the best 
usage of waters In any other dus shall occur by reuon of such sewage, 
Industrial waste:a or other wute:a dlschar~cs." 

(b) Natural waters may on occasion have characteristics outside or the Umit.s 
established by the standards. The standards adopted herein relate to the condition 
of waters aa affected by the discharge of sewage. induetrial wastes or other wastes. 

701.3 Cia-.- and standards for fft'llh surface wawn. 

~~LASS AA 
Bur usage of 1(Hitna. Source of water supply for dr1nklng, culinary or food 

processing purposes anti any other usages. 
Coflditicma related to beat usage. The waters, If subjected to approved dllllnfectJon 

treatment, with additional treatment if necessary to remove naturally preecnt 
impurities, meet or wtll meet U . 8 . Public Health Service drinking water standards 
and are or wtll be considered safe and satisfactory for drinkln~ water purposes. 

QuaiJt)' Standarda for a... AA Waters 

Item. Bpecijicationa 

1. F1oatlng solids; settleable eollda; 
oil; sludge deposits; taatea or odor 
producmg substances 

None attributable to sew84re, induatrial 
waste:a or other waste:a. 

2. Sewage or wastes eftlueDL!s None whJch are not effectively disin!ected. 

3. pH Range between 6 .5 and 8 .5. 

4. Dissolved oxygen For trout waters, not less Ulan ~-0 parte per 
million; for non- trout waten, not lesa Ulan 
4.0 parU per mlllton. 

5. Toxic wastes. deleterious sub
atancee. colored or other wastes 
or heated liquid!! 

None alone or in combination wtth other 
substances or waste,:~ In sufficient amoWlls 
'or at such temperatures as to be lnjur1ow 
to fiah life, make the waters unsafe or un-
suitable as a source of water supply for 
dr1nkln~. culinary or food processing pur
poses or Impair the waters for any other 
best U8age as detennlned for the specific 
waters which are IUISI.gned to this clus. 

Not• I : In determlnlnc the nfety or aultablllt:y of waters In thla 
claae for u:te as a source of water aupply for drlnklnc. 
culinary or food procuslnc purpoaea after approved 
treatrrwnt . the W a t•r Pollut ion Control Bcu·d will be 
~lde4 by the .urwlards apeclfted In the lateat edition of 
l',.blfc Hraltll :le•v tce D · uskutg Water 8ta•daula pub
lished by the Unlt~d Statea Public Hea lth Service 

N ore r : W ith refe rence to certain toxic aubelancea .. affecUnc 
ftah life. the eatabllshm.,nt of any • •ncle numerical stand
ard for watera of New York 8tate w ould be too rea tric 
tlve. Ther~e ar~e many watera, which becauae of po!)r 
buffer1na capacity and compoeltlon will require apeclal 
eludy to determine aafe concentra.tlons of toxic aub
atances However based on non -trout watera of approxt
m .. tely m edian alkalinity 180 p. p .m . ) or above (nr the 
State. In which croupa rnoet of the watera nPar Indus
trial areae In thla &tate wdl fall. and without conalder
lnc lncrea~ed or decreaxd toxicity from poaelble c ombl
natloru~. the followlnc m&)' be con .... ro•r<·•l "~ ARfe atream 
c oncefl traUona for certlli n aub,.tan<'"" t,. • om,,r,· w ith the 
Abov e atandard for this type of ""ate r . Waten of lo,..ar 
Rlkallnlty m ust be IIJ>CCtally c on,.ld ered ~"""' the to Ktc 
nlcct n( mn~t (l<>llulanh " Ill be greatly lncre&,.,.d. 
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CHAI"TEI~ X DIVISIOX CW \\'ATI-:R RESOl;fiCF.S § 701.3 

Anu•u•nUL nr .,\niUI••ntnu• 
•·•al n J•••ttn rl ,.. 

eyAnid•• 
~o·,·rru- u r 1-""t·r r .. ·~ .• nr.l•· 

CO)tflt' J' 
Zln.
( '.ft•lmu•m 

~n1 J(re••lt·r lh:ua 20 1••u ·t ,.. 1•• r nulhhrl · ~•lia 
llt pH u f 8.0 ter " h (l\"•• 
;:o.l ~ot J!:l'<'llh•r th:an 0 I r art Jl('r rnolli .. n t l ' :."\1 1 
N n t a:r~nh·r thnn 0 -t l•:u·t ~ JH:r n rt llt••n 
• • ·•·•CN/«1 
Nut .::rro.t,..- thau u 2 Jfnr1!'4 r ··•· n u lh•·n rr"ut 
N<ot crentrr than f) 3 part!< , ...... mill'" " I Z n I 
N ut f(r4'1\ter than 11.3 ftl\rl " J•M" m 11h••n . , .. ,1 1 

ClASS A 

BcJtt USO!Jt oJ IVIIft'rs. Suurce or water supply f u r clnnking. r ulina1·y ur f oHKl 

procesaln~ purposes and allY other usa~es. 

Co'14ttloM relatc4 to be.~t - •tyc. The waters, If !lubjet·t~d ll• a pproved treatment 
equal to coqulatlon, .sedimentation. ftlteratinn and disinfecti••n. with addit ional 
treatment If neceaury to reduce naturally pr~nt impurities . m~t or will meet U .S . 
Public Health Service drinking water standards and are or will bt· ~unsidered safe 
and satisfactory for drlnkinK water purpose:!!. 

Quallt)' StAndardK fur t 11w. A \\"at .. ,. 

ltfnM 

1. (i1oatin~ eolida; settleable solid!<; 
sludge depoelte 

J. Sew84re or waste emuente 

3. Odor producing substances con
tained In 11ewage. lnduBtriftl waste!! 
or other wastes 

4. Phenolic compound• 

5. pH 

6. Dlasolved OXYlflll 

7. Toxic w&~~tell, (ln. deleterious t~ub
.. tances, colored or .other was tea or 
heated liquids 

Speciflcntit>tl.''f 

None which are readily visible and attrlbut
,.hl<' to !llewage. industrial was~s or o t her 
w~tflles or whach deleteriously increase the 
Rtnount!l of these conatJtuent.s in rece1ving 
v:aters after opportunity for reasonable 
dilution and m ixture with the wasteA d~
chateed thereto. 

None which a re not effecti\•ely d isinfected. 

The water .. after opportunity for reasonable 
dilution and mixture with the wa stes dis
(•harged thereto shaU not have an Increased 
threshold fldor number greater than 8. due 
to such added waete:a. 

Not greater than ~ part• per billion (Phe
nol) . 

Ran~te between 6.~ and 8.~ 

For trout waters, not less than ~.0 parts per 
·miUion; few non-trout waters, not ina than 
4.0 parts per miiU?n. 

None alone or In c ombination wtth other 
subltancea or wastes In sul!ldent amoWtL!s 
or at such umperatures aa to be injurioua 
to fish life. make the wate rs unsafe or un
llultable as a eouree ot water supply for 
drinking. cuHnary o r food processln~ pur
poses or impair the waters for any otMr 
best UA."\I'C ai detennlned for the specific 
waters which are as!!lgned t o this class. 

Nate . Refer ln nn l e" 1 11nc'l 2 unde r <'IRtl" AA . which Are e.l!lo 
apll.,able to t'lua 1t. 11111n<'lardt1. 

505 CN 9-15-11 



§ 701.3 TITLE 6 CONSERVATION 

("I.ASS B 
Be/Jt wa~1~ of ~t·ater... Bathin~ and any other us.'lge" except ato soun-e of water 

aupply for drlnkiq. culinary or food proct'sl'ing purpo!les. 

Quality StaRdttrda for «1na." B Wnt.l""' 

lterM 

1. FIOatinJ:' IIOIIde; M'ttlenblc !'Oiids; 
sludge depo11lts 

2. Sewage or wastes elnuente 

3. pH 

4. Dluolved oxygen 

5. T<>xlc wa!ltea, on, deleterious sub· 
stenc-es, c- lred or other wastes. or 
heated II<&• lb 

Spcri(if'flfioll .. 

None which are readily ""Mble and nttnbul 
able to ~~e-woge, lndWitrlal wastt'!< or nthcr 
w88te!l or which deleteriou11ly ln<-rt'a.se the 
amounts of these c-on11tituente In re~ivl~ 
watt-rs after opportunity for reMonablr 
dilution and mixture with thl' walteR dis· 
charged thereto. 

None which are not etfectl,·ely disinfected. 

Ra"'"e between 6.~ and 8.5 

For trout waters. not les~~ than ~.0 pai"U per 
mWioo; for non-trout waters . .at lea than 
4.0 parts per million. 

None alone or ln combination wtth other 
substances or wastes In sulnlclent amounts 
or at such temperatures as to be lnjurioua 
to Osh life, make the waters unsafe or un-
suitable for bathing or Impair the waterA 
for any other beet usage as detennlned for 
the specUlc waters which are aalgned to 
this clue. 

N~t•: Refer to note 2 under cbu• AA. which •• alao ap&>llcable 
to cJaas B •tandan!. 

CLASS C 

Beat .uag •. of1011tera. Flshlq and any other usages except for bething as 80\ll"ce 
of water supply for drinking, culinary or food processing purposes. 

Qwallty Stand....S. fur n•• (' Walrn 

ltewt.~~ 

1 Floating .. JIIde; aettleable sulid!l; 
Plu.Jge deposlte 

2. pH 

3. Dtesolved oxygen 

A.. Toxic wastes. oil. deleteriou~ Kub
stsnces, colo red or other Wa.!'te!<. nr 
heated liquids 
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BJ~eciJlcatiou 

None which are readily visible and altnbut
able to MW&&'t'. tndu11trial wailtefi nr other 
wastes ur which deleteriously· lncreaae the 
amounts of these constituents In receiving 
waters after opportunity for reasonable 
dilution and mixture with the waatea dis
charged thereto. 

Range between 8.5 and 8.5 

For trout waters, not I«'!<S than ~.0 partll per 
million; fvr non-trout water11, not less than 
4 .0 part.o; per million. 

None alone or in c-ombination with oth<'r 
sub;taJK'es or wa~<tf'P. in suffiricnt amou nt-. 
or at such temperatures as tn be injurinU5 
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§ 701-4 

In li.'h lif~· ••I" Impair the:- wat~·J">' for ~•R)' 

.. uw,- h~·st u •. •J;"c ••:s dC'h:rmmt•ll f ,n the "I"-"· 
··•li• · w :oh ·t·,. " hu·h :nc :a,.c<j~n<'ll t•> lhl,. d :o s" 

, ... ,. n ....... , . ... ....... ~ U h• •• ·•· I I . -l . \ . \ . \', 1 •• , h I ;. , ,.. .. n l•l•li··:t i ... . 
h • t •l;;• :!4-" r• .s l 'ttl•l~ut l;e 

(.'LASS U 

But Ma«!Jt: of tcnh-r,.. A.:-t·ieultu~<tl ·•• "'"II"• , . .,f lndus h·ial .-. .. olin,.: o1· IU'<~I!Is 
water •upply and any ot11e1" ns.Jtg~· <'X<l·pl ,,.,. lhohm):". hathinJ: or au• som·cc ur water 
supply for ,b·inking, l"Uiinal)" .... f• ~od J.>t·o, '-""··inJ;" I•IIII'"""Cio. 

Com!itiotl'l rdntcd fo be3t N&l!lf". The W;ltl.-1 . .._ will be .t>ull:lblc for fi><l1 • un·h·al : 
tht• waters wilh•llll t~alntcnt <~nd c:-..t···1•t .-.... 11.1lu.-al lllll•lll"ltic,., \\"h..-h m :•)• bt! 
IJI~·nt Will IX' J'illJ);fao·lui"Y fur a gri• ulhu· ol II -;o;~ t·:< col" fut· imln,olt•i;tl 1•1·.,, o:ss ('ltUlinl; 
watc1· ; and with :<~-t·ial tn:atm<"nl .l!'< 111.1) " IJt• tW•·•It·d undo•1· ~·.u h jl:ot·tir·ul;lr t•irc·um· 
!<lant"c, will IJc "atu<fartory rur .. u •• -1" indu,;h·i:ol pn .. ··~ sc~ 

QwaiJty s~u ...... nl,. rur ( I: ... ,. I) \\"att"r.t 

Item. Spu:i(ict~tio>tll 

I . Floating sulid.:~; setUeo.ble sull~1:s: 

toludge do•pusit>~ 

2. pH 

3. Di,.:s.,lvccl uxygt•n 

4 . T"x ic- w;1ste~P~. n il. dcletcriou!l sub
ll<tanr-..•,.:, t·••loon·d n1· u thc1· waste!'. or 
ht';1tl'd liquld!i 

~·.n..- wlul"h arc t·e:ulily Ytsiblc and nttnbut
:.bl..- t o, !o\C'\\", Ig(', lndustt·ial wa>'lt•s ur othf'r 
w .t:;Lcs on· which delctet·iously lnt:rea"e the 
amounts or these constituent~< In receh·mc 
w;•lers artcr o pportunity rur reasonable 
thlullon ancl mixture with the wa!-:t~a di'l
o·h ;• r:.:<'d thereto. 

Jt:tn~c belwl:'en 6.0 and 9.5 

N ••t less than 3.0 parts per million. 

Nn nc alunc o r In combination with other 
suh!otancl's ur Wa!olte!l In t~ulndent amo.mts 
ur :tt ~<tt<"h tempernturl's a,; to pre\·cnt ft!lb 

survl\·al or lmpuir the wnter~ ror agrlcul-
tur:11 pu1·pose11 or any other best Ullage as 
d.•termlned for the ~J>eclfi<" watl'rs whl<"h ur•• 
:a""i~ned to this class. 

:\• ~.~tr · 1~f"'h•r· I•• ll••l •• 2 u n.l•·r •·t:'"'" ~\A. " hlrh ia a laM• apltht·e.lllu 
t .t t •ln~ I • "'l;trl,l;l rth~. 

llllllor1c-al !"'iote 

S<'r nmcl.. filf'd ~~n~· 2S. 11181 tu ~ "" 
:"of,.~· :.'G. lflei._ ("lau E And 1-' ~l··led. 

701.4 ("Ia-. and ttlaRdttJ'Ik for flda.l N\Jl maiPn. 

CI.ASS lilA 

Beat 14llli~Jr vf lt'«fcrll. Shcllfi,;hing for lllarket purpos<>s and any other u ... a . 

Qu:•lity St:mclurd" r.ar (bsll SA \\"Ilk'"' 

"'"'" 
1. FltMtinJ: snlid"'; :scttll•able :sulids; 

oil ; !<IUdJ:'" d .·posit.s 

·• f~arb:1 J:'C. •·••ido·o·,.. :oshc><. v ii:<. " I uti:..: ,. 
or uthc•r I"C"'fU~t .. 

Specillcatiou 
N un.: attributttble to sewage. lndustr1nl 
\ \ ast~·s ur other w ;t.Stt!a. 

~"'~~" m an~· w .1h•r.s or the tnnnnc dl11trlc·t 
a• olo·lino·• l loy ~l;ltl' Cun.-.crvntlon Lllw. 

SOT CN 1-11 .. 



§ 701.4 

ltr~ 

3. Sewage or W;1ste cmucnts 

4. Dissolved oxygen 

:i. T l!XIc w ;tstcs, delelcriuw !;lib
stances. ('Oior~ or other w;,~tc,.. ur 
heated liquids 

6 Organisms of coliform croup 

508 CN 5-31-6'1 

TITLF. 6 CONSERVATiorr 

Spr Cl/iC'•rtiOmt 

None which ;u-c n•>t caccti\·cly disinfected. 

Nut ll' S:i th;m 5.0 )J•trts per million. 

X'nnc alvne or in combin:ttion with other 
,.;uhst;tn~cs or wa~tcs In suftlcient amounu 
n r at such tcm~r;tltln's as to be injurious 
tc) C'dible fillh or shellfi.~ or the culture or 
1•n•pagation thereof, or which In any man
ncr shall am·cr8ely Racct the ftavor, color, 
odur or sanitocy condition thereof or impair 
_the wuters for any other best usage aa de
termined for the specific waters which are 
assl~n('(] to this class. 

The mediaD MPN value in any .ertes of 
s.m1ples representath;e of waters ln lhe 
shcllftsh growinl" area shall not be In excess 
of '10 per 100 milliliters. 

CIIAPJ'ICR X DIVDION OP' WATER R.ESOURCICS lftiA" 

ClASS liB 

Bed ucge o/ watera. Bathing and any olhar UMJ"el except 8he1Ullhlll&" for 
market purposes. 

ltem.t 

qu.lll:f Stan~ for a- SB Waten 
,,JNCiJICGt"*-

1- l'loatiq aonu: eettle&ble aonu; 
oU; •ludge clepomll 

2. Gutlap, dDders, uh•, olla, •ludge 
or other nru .. 

a. Sewage or waste eJ!Iuenll 

f . Dt11110lved oxygen 

5. Toxle wut.es, deletel1oua .ubo 
stancea, colored or other wutea or 
heated Jl4ulda 

None attributable to .ewa~e. lndu.trlaJ 
wastes or other wutea. 

None In any waters of the marine CU.trlc:t 
as defined by State CouervatlOD lAw. 

None wblch are DOt etrectlvely m.lnfected. 

Not leSII than 5.0 parts per m.IWon. 

None atdne or ln combl.n.atlon wtth other 
sub1tances or wutes ln nlllclent amounts 
or at wch temperatures u to be lftjurloUI 
to e<llble a.b or Bbellftsh or the cultun or 
propaptlon thereof, or which ln &n:f man
ner shall a4verae1y affect the a&vor, color, 
odor or sanitary- condltlon thereof; and 
otherw1se none ln wmcaent amounts to 
make the water~~ UDS&fe or unsuitable for 
bethlng or Impair the waters for any other 
best uaap u detennlnecl for Ole llpeclftc 
waters wh1ch are uaiCJMCI to thl8 daa. 

ClAII8 IKl 
Bed ucge o/ .ollfera. Fishing and any other UBaJ"el except bathing or meU

ftshlng for m&rket purposes. 
Qaalll:t StaDclarda for a- IKl Waten 

,,._, B~Jicatiou 

l . l'loatiq aollds; aettleabte aollds; 
•Ju~ depMite 

None which are readily vblble aD4 attrbut
able to .ewap. industrial wute. or other 
wastes or which deleterioualy IDereue the 
amounts of the. coutltueDta ID nc.IYID&' 
water~~ after opportunity tor nuonable 
dilutlOD and mixture with the wute. dis
charged thereto. 

2. Oarba& 
orotheJ 

trs, ashea, ol.., .tudge None ln any waters or Ole marlDe dl.ltrlc:t 
• aa deftned by Still Couerv&tion lAw. 

nen Not lea than 5.0 parts per mUUon. 

f . Toxic " .es, oU, deleterious .ubo 
stances, ... oJored or other waste~~ or 
heated Uqulds 

None alone or In combl.n.atioll _,th other 
aub•tances or wutea ln IIUSc:lat amounts 
or at aucb temperatures u to be InJurious 
to ec1lble a.b or .tl.ellftsll or the cultur-e 
or propagation thereof, or whleb In any 
maJUMlr shall actveneJy alrect Ole flavor, 
color, odor or eanltacy COftdltioD thereof 
or tmpalr the waters for any other best 
uage aa determined tor Ole ..,ec:Ulc 
-ten which are asdped to this clull. 

lOt CH 1-1142 
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1701.5 TITLE 6 CONSERVATION 

CLA8S SD 

BNC u~age of tOGtn•. Any usages except ftshlng, bathing, or ahellllahtng for 
market~. 

Qaallt)' 8taD4a..U for ClaM SD waura 

ltfi?M 
1. ~oatl.ng aoUcls; .etUeable solids: 

aludp depomb 

2. Gartlqe, c:IDdenl, uhea, olle, sludge 
or other refuM 

3. Dlaolved oxy&en 

t. Toxle wutea, oU. deleterioua wb
atances, eolored or other wutea 

BpecijlcGtiou 

None which are readily vtal.ble and attribut
able to .ewqe, ln4Uitrlal wastes or other 
wutea or which deletertouely increase the 
amount. of these coutltuenb In recelvtD& 
waters after opportunlt," for reuonable 
dilution an4 mlxture wtth the wutea dla
cbarge4 thereto. 

None In any waters. of the marine district 
aa detlned by state Conaervation Lllw. 

Not lese than 3.0 pub per miWon. 

None alone or In combination wtth other 
substances or waatea in sumdent amount. 
to prevent survival of ftsh llfe or Impair the 
waters for any other best usage as deter
mined for the apecl1lc waters which are 
aalped to thlll ciUI. 

701.5 a.-_. •~ for IIDIJel"p'OWid watera. 

m.torleal Note 
See. repealed. ftled Mar. :10. lM7. 

510 CN 3-31-61 
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CHAPTER X DIVISIO~ OF W A TF.R RF.SOl"RCES § 702.1 

PART 702 

SPECJAJ. CLASSIHC'ATIO~S ASI) STA.~bARDS 

(Statutory :tuthority Public Health I.:tw, art 12) 

See. 
702.1 Cta .. A - -•~clal flnt<"rnatlona l 

boundary water•) 
702.2 Cla•s AA-apeci&l ILake Champlai n 

drainage b&eln ) 
702 3 Special daJt!leB and •tandards for the 

lower Hud!l()n River, Arthur Kill, 
Kill Van Kull, Harlem R•~·er. 
Raritan Bay &nd Lo,.,·er E&at 
River drainage b&eln•. New York 
Bay area; Naua.u County lnclud
tnc Lons Island Sound; a.nd Sllf
folk County 

102.1 Special cla .. e• and Btandard• for cer
tain tidal -ter• within the upper 

S o•c. 
F.n!'lt Ro~er and the Lons JAland 
S<>llnd drainage b"'dn• within 
Qurena. Bronx 111 ud \\"l'!lt('healer 

702.:1 6p<'clal ~1.0.1111<'!'1 and f<t a ndn.rd!'l fnr 
J11mnicR Bay dralnA.,- b•o.r•in "'"lth
'" KmtrB and Qurt"ns countltJII In· 
eluding a c•rtain portlt.n of Ru<-k
awRy Inlet 

?02.8 Special claas (lower Genesee R lverl 

702.7 8pectal ct ... lCattarausu11 Creek) 

702 lj Clll"" AA "l""no.l IUJ•J•r r H utl,.<on 
R •v••t· d r ,ai n :lp;f• ltR.'•t~n) 

Section 702.1 a.- A.-peelal (International bouadary walers). 

(a) B•t ucge of water•. Those aa stated under "Objectives for Boundary 
Waters Quality Control"' in the 1951 Report of the lJiternatiollai Joi11t Co,•u•ti.!sio" 
Utslted Statu anti Canada on the Poll11ti<n~ of Bo''"da'll WateTa, subdivision (c) 
below; Damely, source of domestic water supply (under the condllioNI stated below) 
or Industrial water supply, navigation, fish and wtldlife, bathing, recreation, agri
culture an4 other rlparla.n activltlea. 

(b) COKdUtoM related to beat v~age. (1) After waters In this class at points 
or water lntakea are brought to compliance with the above refen-ed to ' 'ObjecUvel!l 
for Boundary Waters QuRllty Control", when subjected to approved treatment equal 
to coagulation, sedimentation, filtration and disinfection, with additional treatment. 
It neceuary, to reduce naturally present lmpuritlea, meet or wtU meet U.S. PubUc: 
Health Service drinldng water atandards and are or will be conaldere4 .are an4 
eaU.sfactory for drinking water purposes. 

(2) Untll waters in this class at potnu of water intake are bro\J&ht to 
compltance w ith the above referred to "Objectives for Boundary Watera Quality 
Control" they require (I) approved treatment equal to coagulation, sedimentation, 
ftltration and disinfection, (II) approved additional or l!pe<:lal treatment for 
usurance of safety and for control of taBles and odors; and (Ill) approved, ade
quate an4 effective controls over all water "treatment processes in order to meet 
the U .S. Public Health Service drinking water standards and In order to be 
conaldered safe and saUafactory for drinking water purpollelL 

(3) Until waters in this cl&IIS, In areas used or proposed of or bathing use, 
are brought to compliance wtth the above-referred to '"Objectives for Boundary 
Waters Quality Control" they shRII be c onsidered safe and suitable for bathing 
uaa.ge only upon aproval of local health officials. 

(C:) AdoptW,. af objedive.J far bouftdary waters q"ality control. The "Objec
tives for Boundary Walen Quality Control" as published on pages 18 an4 19 of the 
18~1 Report of the lnter m1fional Joint Commi3.!ion Vr~itcd Srorca and Canada Oft 

the PoU"riotJ uf Bounoory Warf"Ts , set forth below , arc he•·eby adopted by the New 
York Water Pollution Control Board :u objectives to be sought for in advancing 
and carrying out the program uf pollutaon abatement in International bounder)· 
waten. 

f§1 1 '~ !'>-31...., 



CHAPI'ER X DIVISIOX OF WATER RESOURCES § 702.1 

OhJ.-.,tlu•' f<l~ Dm&ndar)· " ' ater• 
Quam,· ( 'untrnl 

ln ordf'r t o permit a m o o·c n('CUt"t•• •·,·al· 
uatlon of the nature and ext .. nt u ( puiiUIItln , 
t t" eft•ct" and lhf' remedial meaaure" n o•('f'll
aary, the <'ommoaaion , In the course of th<' 
ln•·eatlgatlo n . ndopted the f o llowi n(lt atn l l'
rnent .of o bj4'cti•·n for boundary watrra 
quahty contro l ,.,.hlch waa de"do ped b)' thr 
technical advlaera. 

The tf•r m botutdarJI to·atpr.• '"' h C'r<'m 
ueed ahall lndude the -..·atera dPnnrd In the 
reference• to the International Jmnt C {)m 
mtaalon dated April 1. 1946. Octobrr 2 an<l 3 , 
11148. and .Aprol 2, UK8 and ar" aa follow a : 

6t. CIRir River, Lake 6t. Cllllr . the 
Detroot Rover. 6t. Marya Rh·er from 
Lake Supenor to Lake H uron. and 
Niagara Rh:er from Lake Erie to 
Lake Ontario. 

ThcR obJective& are for the boundary 
watera In general. and It Ia antiC'ipat"d that 
In certain apecirlc lnatonce.. inftuc>nced b)' 
lo<:al condition". more atrln~nt require
menta may be found necea.Bary. 

O.n.-ral Objc-di\'H 
All waatea. Including aanltary aewa&"· 

atorm water, and lnduatrlal effluent•. ahall 
be In auch C"ondltlon wh•n dlachnr(ltC'ti Into 
any atre11m that they will not crPate C'ondi
tlona In the boundary watera which w oll nd
veraely aft•ct the uu or thoae "atera fo r 
the followlns purpoad : aource of domHlic 
,.,.ater aupply or tnduatrlal water aupply, 
navigation. ftah and wildlife, bath,ng. recr~
ation, acrlcultura and other r iparian aclivi
tlea. In ~reneral. adverae ~ondi\iona are 
cauaed by : 

(.A) E11ceaa1Ve bactarl&l, phyakal or 
cht'mtcal ~ontamlnatlon. 

(B) Unnatural depoalta In the atream. 
lnterfer1ng with navigation, ftah and wild · 
life, bathing, recreation, or destruction of 
aeatt.etlc valun 

CCI Toxic aubet.ancca and matPriala tm
parUna objectionable taate• and odnra to 
watera used for dorneatlc or lnduatroal pur
poaea 

lD) Floating n•atf'rlala, Including olla. 
~treaae. ~tarbage. ••wage aolidSI, or other 
refuae. 

Sprclk Objf'.-ttv•• 
In more !Oper Uk tP~a. a<iequat~ <'OiltrQI!O 

of pollution .. m nece""'tate the fnllo,.,·lng 
obJe<:tlyea ror: 

(A) Stuufn•·y "rwog ... 8torn1 .oatn-. a11d 
'''o"'r• from OL·ate.- craft. Sulftclf'nt treat· 
ment for adr<jURte rerno•·al or reduction nf 
aoh<la. baCteroa and chemocal conatotuenta 
which may lnterfl're unreR!OOnably with th., 
uaa of theae water• fnr purpoaea aforamt·n 
tklned Ade-quate proteC'tron for these wat
er&. except In crrtotin " P .. <:iflc ln,.tanc•a In· 
ftuf'nced by l<>cal eoncllt h•na. 11ho uld be 
provided If the co lifor m M P N . m r d ian 
"alua ~· not e11ceed 2 .400 per 100 mi. at 
any point In the watl'n follm\ i ng initial 
dilution. 

(B) l•dt.rltt?iof soadea. 

ell Cllt'•"icol t<.'Cide.• Plre>~olic type 
Jnduatr1ol wa"te .. muent• from Jlhf'n<>lic 
hydro-ca r bon and oth• r eh• m icnl plant" 
,.,.ill cau .... obj<'c tlonRbi P t a " '"• n r ••dor• i n 
drlnkinp; ,,r tnl1uetri:t.l v.atrr "uppllt·a and 
may tam t l h r M··~h nf fhh 

A•h•qu:ttC" p n•t...-·h ·•n ~huultl lw Jlrn· 
•·oclcd f{)r thr>u' wnh'r'l If the cnnc<'nlra
t i••n u r pl1t'nol or phenol ••C]uiva.l.-r.t t- ''''t'" 
n n t I'J<('<'C••l nn a\'<'rRI:I' Of 2 ppb nne:! A 

m.•xin>tom of :II ppb nt nny poin t in thC'~'<' 
w nt e n fo llm• m~ h•ltrn l dilution Thla 
quallh· in t h• r•c..-tvinll: watl'r~ will prob · 
ably ~ nttnined if pla nt .,murnb a r•' 
l in >i t ... t t o 20 ppb of ph(onol or ph(onol 
equivalents. 
Rnmc n f the lndu•trira produc inK ph••: 
nnlic wllatra nre : cokl', aynthetic r Paln . 
o il r<'linonJII. petrokum craddnJ{. tnr. rond 
nil. ('r<•n•o tlnJ{. weoo<l dlatillatlo n . ""', •1~·., 
n>a nufadurint: planhl. 

t 2l Clleltlit'ol " 'nltlea - olht'r ,,..,., 
Pl'trnolot- Adequate protection ah{)ulrl be 
prnvld,..J If : 

tn 1 The pH of thf'aC' Wl\tera fol 
Io\\ In~ lnitlnl dolutlon Ia Nlt lHs thn n 
8.7 nor more than 8 S. Thia qunllty In 
the ri"Ceh•lntr: w n t r ra will probably b<' 
nttain•d tr pl:ant rlftuents ar<• adjust<'d 
to a pH value "ithin the range of :1.11 
and 108. 

l b) The lrnn content of these 
watera followlnet tnltlRI dilution doea 
nnt exceed 0 3 ppm. Thia quality In 
lhe recelvln~~r ,.,·aten will probably be 
attained If plant •ffluenta are Umtt .. d 
to 17 ppm of Iron In term& Of Fe. 

l ei The odor produclr~J~" aubetancra 
In the elftuPnt ar~ reduced to a point 
that following Initial dilution " "lth 
the:oe ,.,._.tenr the mixture does not 
hnve a thrf'ahold odor number In ex
ens of 8 due to auch added m~~ter1al. 

(d) Unnatural color and turbidity 
nr the waatf'a are reduced to a point 
that thea .. water. will not be oftenalve 
In appearance or olherwlae unattrac
tive for the aforementioned purpoan. 

ff') Olla and ftoattng aollda are r•
duced to a point that they will n n t 
cr .. ate ftra haurda. coa• hulla or 
wat<'r crart. Injure flah or ,.,.iJdllfe or 
their habitat, or will adverHIY at'l'ect 
public or pr1vate recreational develop
ment or other lesltlmRte fthore-1\ne 
developmt'nt" or UBH. Prot.-etton 
ahould be provided for theae waten if 
plant •l!luenta or atorm water dls
~hargu from premiH8 do not c ontain 
oil•. as determined by extraction. In 
exceaa of lS ppm, or a aufloden t 
am{)unt to crente more than a faint 
lrldnct'nce. Borne of the lnd uatrl•·s 
pNlduclng C"hemieal waatea other thAn 
phenolic arP : oil wells and petrolc>um 
rdlnerlea. gRanllne ftlllng atatlon!l anct 
bulk stations, 11tyune c<>rKllymor, B)'h
thetic ptuormac<'utlclll, 11ynthetiC' ftbre . 
lrun and ate<'l. alkali chf'miC'AI. rubber 
fabri<'ntlntt. dye mRnufaC'turon«, and 
acid m...nuracturln!f plnnta. 

131 Hog'aiJI tozoc tt'o~tea. AdequAte 
t•r utectiun ahould be provided for th('H .. 
-..·atr"" rr aubetance• h ighly to:o<lc to hu
man. ti11h. Aquatic. o~ wlldlfe are cllml· 
nut .. d nr r"d~..d to aafe limlta. 

Som• of the lnduatrlea produ<'ing 
h ittllly I <>• lc waatu are : mct11 I plating 
Rnol linishin(lt plantll disC'hArJP;ong cynn
u.lt·R. l'hr<>mlum or nthPr toKic wnalt•B; 
ch.,moc Jtl or phRrmac .. ut•cRI plllllt" nnd 
<·uk~ u vf"tUI. W.n :~~tH t•ontRinh•.: 10 l' l<" e un
c·•·n1rRt u•n:!t of f r•·ll haln Kt.' n!ll Ol''' i llC'IUt lt ·• l 
Ill lho" <'&ll'ICOry 
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§7ot.2 TITLE f1 C"'U JI>S ERVA TIO:": 

• 4 1 l#t V-' tJ•II "''' ' tltl tf' ,,_,, .'lito .A •k •Jtt:t tP 
Jlr•th·c I u•n u l lht ' l"t• " :~t t>rM s h iiUI•I n ·I'Uit. 
if !4UIIIt."lf'nt lrt•Atnu•nl i!l' ~f"U\'UI~d f•tr f11e 
><ttb•t" n t '"I o·•·m ontl u f "ohrh•. bactt•r la , 
dwmK·ul con,.htuh•nho and nthcr Olub 
,.r .. nc"" <'" J>ablo· u f ro·tluc mg tt•• ohso;ul\·<'11 
nxy"o•n C'Ont.,nt · nC thC'ae wat.·r~ Ul'rf'n
'""'"bl:t· Sume of the lndUIII ~;.,., Pr<>-

eh u IIIJ:' t h•,~·· \\ ,J,...I r·s :tr•• ., .1 hilt nn.. J,.! lt~r 

:u,, l J.:t'bt hn J•I-Ult!'". •d• .. h ul 1n • hhhh~ 
hr••\\ •·• ••·s 'i n•J rl t ~l ••••·r·u·~ "••••1 ~··••Ur•n.- . 
I•UIJ• nrul l •:tt••·r . rn'•'l ., •. ,., .• a,.._:...Jn~ piRill lli 

MIU'h ••s nu·n t JtAt·k •nl( anrl •bu ry plAnt " 
c·u rn Jtr•uhltorf". tM•••I "ua,::u·. li~~;h preW••,.~UlJ: 
:trt•l •h·hyrJndlun phtnt ,.. 

(d) Qturtity lftcmdlrr(fiJ for dn"<'l A "'fH'citrl flutcrmrtioJt •tl buiiJI~try watera}. 
Supplemental to the above-referred t•• ·'Obje,·li\'f'S for Boundary Waten QuaUty 
Control"', ~ followtng t)uality !;tundanto; arc estltbloJ>hed for Witters of thl!ll cbl:-~~. 

Item. 
1. Floating aoDds; settleable 110llds; 

slu<See deposit!~ 

2. Sewage or waste etnuente 
3. Odor producing 11Ubat4oce,; con

tained In sewage, lnduatrlal wnst~ 
or other waatea 

4 . Phenolic compounds 

ft. pH 

6. Dissolved oxygen 

1. Toxic wutea, oU. deleterloua aub
stances, colored or other waates or 
heated liquids 

8prcijlc-nticms 

Nune whiC'h are read1ly visible and attribut
able t o sewage. mdustrlul wa£tes or other 
w~~;te!ll "r whit•h deleteriously lnct·eaae the 
amount!~ Qf the!lc constituents In recel~ng 
water!~ after opport unity fflr reasonable 
dllutkon and mixture wlth the wastes cllil
chnr_ced thereto 

Norre whirh are not eft'ectlvcly disinfected 

The waters after opportunity for reaROnable 
dilution and mixture w ith the wastes' dis
charged thereto shall not ha\•e an lncreal4ed 
threshold odor number greater than 8, due 
to such added waat~. 

Not greater than 5 parts ~r bllilon (Phe
nol) . 
Range between 6.1 and 8 5 

Not lellll than 4 .0 parts per million. 
None alone or ln combinatiOn wtth other 
8Ubetanees or wute11 tn sufficient amounte 
or at such temperatures aa to advenely 

aft'eet the US&«" recocnlad for this claaa 
of waters. 

(e) 8tmt4ard8 allbject to rev..,iou at nNy lime. If and v.•hen necessary to attain 
the above referred to ''Objectives for BoUndary Waters Control", the •tandarcb 
apecl.fted herein :ahaU be subject to revision from time to time after further hearl~s 
on clue notice. 

702.2 a... ~ (Lake Cllamplalll dra~Mce bub!). 

CLASS AA--8PECIAL (LAKE CHA~PLAIN DRAINAGE BASIN) 

Bear MIIGJifi of t<•arcr_ Aey usa~e• except for dispoaal of sewage. Industrial waata 
or other 'trUtea. 

Qu.Ut:r sta ... ~ for t'1a• AA-8)M'rial (l..ake C'hamplatn »ramac• BMia) 

lteJM 

1. Fmtlng t~otldtl; aettt.able IIOiitll! ; None attributable to sewage, mdustrial 
oU; sludge depoJ~Il8; toxic wastes; WI\Wte or other wast~. 

delcterillU& subal&Jl(oes; colored or 
other wa$\es or heated liqulde 

2 Scwa,;-e or watite ctnuents None into warer!l or this dn,;!l 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

CHAPTER X DIVISION OF WATER RESOURCES § 702.3 

702.3 ISpet'laJ c-Ia.- &ad a~rds for the Lo\U'r llud-11 Rho·r , Arthur Kill. 
IDD Vaa KaU. Harlem IU~er. Raritan 8&)' and l..o"·rr EaAt Rh·er dnlnap INMIM; 
N- Vork Ba,r ar.a; NaAUU Count)' lnl"luclin~ Lnnr; Island Sound; IUid Sulrnlk 

Voaat7-1 
(a) Pursuant to aecUon 1205 of article 12 flf the Public Health Law. the Water 

Resources Commi&~lon, after proper study and after public hE-arings held on due 
notice, bereby adopts and establishes two .spec1:11 dasses and standards of quality 
and purtty applicable thereto for particular application and a.sslgnment to certain 
tidal waten within the Jnteratate Sanitation D istrict defined in article 12- B of the 
PubUc Health Law which certain t idal waterB are w1thin the following particular 
areas, State of New York . 

11) The dralrulge b&sm uf tJuo l..o>lA"t'r Hudson R.l,·er from the mouth to 
nor1Jiem Westchester-Rodcland county lines. I')(Ce>pt Saw Mill River and Sparkill 
er-11 drainage butna. 

121 The draJna«e baaans of Arthur Kill. K111 V.m Kull the Harlem River, and 
Rar1t&n Bay. 

(31 'lbe dralnat;e ba5ln ol Lower East Ri'l.-er from the' muuth to a line a cro!4...; 
East River north or Wardl Ialand ~tween Stony Polnt in Bron." County and 
Lawrenc:e Point ln Queeruc County. 

(•) New York Bay includ!n& Gravesend Bay. Cone)' laund Creek, Atlantic 
Baain. Ene Basin. Gowanus Bay, Cowanu" Canal. The Narrowil and A.tlantar 
Ocean wetera ol! Coney Island lying westf'rl)' u f a Jlnrth-suuth line from Light 
lniPt at thl' IIOUthe&!lterly Up of Coney lsl.md l'eTlln.~ui~t tu the south tip o r 
Rot lut.way p,,lnt. thence along the Jetty tu Rockaway Jetty ll«ht, thtiDCe due 
.our.h tn Ole New York-New Je-n•y boundary hne 

C~) Nassau County lncludmg the waters uf Long Island Sound between 
Nassau-Queen• a nd Nasaau.Sulrulk. county lines a nd the watcn or Atlantic 
Ocean to the Ul~ mile limit ~twe-en l!lald r <,unty hnes. 

UU 'lbe area wtthln Suffolk County lyln& west of a north-110\lth topographical 
UmJt Une and tta ~tenAion.~ L• a point ln Long lalnnd Sound at the New York
Cobnec:tkut state boundary Une due north of Miller Place Beach and to Blue 
Point nn the eouth matnland lhe"'<'e aouthward acr·05ll G re-at S ('lulh Bay t o Wat•r 
lalalld, tbeDCe three miles due toouth to a point In the Atlantic Ocean a t the eouth 
State boundary nne 

(b) Sald cluaes and stan4anhi of quauty and purity applicable thereto are set 
forth berelllafter and designated clasa I and class II. 

CLASS I 

Be111 -ge of woter.t. Fishing and any olher usa,:e.a except bathing or llhell
fillhln& fo r market purpose!!. 

Qaallt)' St.aDdard. for (,'lase I Wat.en 

ltem~S 

1. P'loatin&' .-oliclll; eetUeable IOIJ.cia; 
sludge deposits 

Specijlcatton.. 

N one which are readily visible -" attribut 
able to sewage. Industrial was tes , or other 
wa.ates or which delett'riously increase the 
amounts ot these constlt\H!nts in recelvin~ 
water!! after opportunity for reasonable 
chlution and mixture with the wastes dts· 
charc-ed the reto. 
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2 . Ga rba«e. rinde!'ll, a shes. nil~. 

slilc!Ke. or othc!r refu!lie 
3. Sewagf' or waste etnuents 

4. D1sso1ved oxygen 

5. Toxic wutes. oil, deleterious sub
stances, colored or other wastes, or 
heated UquldJr 

TITLE " CO:'\:SERVATlON 

Nonr m a ny walf'r~ of th<' m a n m- d is t,·u l 

a !! df'fino•oJ by St:1 t c Cnnsl'r"a t i<>n 1-"w 
F.trr('lin• dl~inff'(•t inn if r~Cjln rt'd b~· lntcr
statf' S;~nitatiun Comm is!.lnn 
An averagt' nf not less than 50 fWr ,·,·nt 
Raturation during a ny week nr the year hut 
not I!!SII t.h."ln 3 0 pa rt!l l"'er million 11t :my 

time. 
None alone or In combination woth n tht>r 
substances or WR!Jles in suffic t•nt ~tmounll'l 
to be lnjuriOU!! to edible fish and s hellfish. 
or the culture or prop~t.gaUon tht'rer•f. or 
which shall In any manner atrect the fiavor. 
color, odor, or sanitary condition of such 
fish or shellt'lsll St> n l! to lnjuriou:o;ly affect 
the u le thereof, or which shall c..1use nny 
injury t o the public and private shellfish
e ries of this State; and otherwise none In 
auftlclent amounts to Impair the waters for 
any other best usage as determined for the 
specific waters which art' Assigned to this 
class. 

CLASS II 

Bc11t ~age o/ waters. All wa~er.!l not primarily for recreational purposes, shcilflsh 
culture or the davelopment of fish llfe . 

Qu&llt)' 8ta.da,. for ( "ln111e II \\'utf'I'OI 

lfetM 

1. FJoa~ eolida; aetlleable solids; 
aludge deposlta 

2. Garbage, ctnden, allhea, oils, 
sludge, or other reruae 

3. Dlaaolved oxygen 

4.. Toxic wastes, oil, daleterioua .aub
stances. colored or other wastes 

Spcri111'11tltm3 

None whlch are rf'adtly \'lsible end attribut
able t o . sewage, induJttnal wastes or otht!r 
wa.!ltes or which deleh•rlously Increase the 
amounts of th«)St' con.<~tituenb an receiving 
waten after opportunity for ~nable 
dilution and mixture woth the- wastn dis
char(ed thereto 
None in any wa ters of lM marine dl!ltnct 
as defined by State Consen·auon Lftw. 
A.n ·average or not less tha n 30 per ('ent 
saturation durmy 1my week or the year, 
provided such sau .. : ! .•. n le,•ela Insure ade
quate oxygen to .supPf'-~ fists and sh .. ltiolh 
llf~ at all times. 
None alone or In comtJinatJon with other 
substances o r wastes l!n suffin ent amounte 
to ~ Injurious to edible fi , h ~nd shellfish. 
or the culture or propagation th~reor. ur 
whiCh shall In any manner 1ttrect lhe f11n-o r 
color. odor , or s anitary l und1llon o f such 
mh or sht!ut\sh ao as t <' inJur;•>usly atre" l 
the sale thty"eof , ·l)r whi,·h sh~ l l • a u se >ln y 
Injury to the public- and prwale ;;h <'' !fish· 
cries of thla State 

(c l Thl-. .section 11hall ~ etfeCtiV'f' Dectomber 22, 1964 
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CHJ\i>T~tt. X DIVISION 01-' WATF.I1 fiF.SOl.ilCE~ § 702.4 

702.4 I sa .. ···i.ll da ........ :IIIII ,.,,,nd .. rd .. fcor c·c·rbhl tidal \\Uto•r>i within the- 1 ' Jlp4't 

t ::.,.l llh ..r :md thc l..o•n,; INI:uad Smmd dnarnn~tf' l~<t!'Oin,. within Qufl-n~t, Rronx and 
\\a•sh·hf" .. to·r ( 'ull•tlf-fi. J 

•·• ' t •ua·su.ont tu .~<Cc·lton 1205 of :\rll<:Je 12 ctf the PubliC Health Law, the Wat.o-r 
:!, _.,,u·,., •• C unum,.sion, :tftcr prupcr study and niter public hearmgs held on due 
n .. t n·•·. hl'n·hy adopts and cstabli.-he,; h,.,, .;pecial d :u;scs and standards of quality 
;cn,J J••u• l.\' :•pJ>h ,·.,ble th<'r<'tn f ur J>:UtJl'cllar application nnd a.!lsignrnc:nt to certain 
I. 1. 11 "·'~· · •·, within the lntentntc Sunilallt>n Daa<trlct defined in article 12-B of the 
l 'ublu· H~.tllh Law wha(·h certain tidal water~ nn• within the Upper East River 
:md lAm g l.<l,: nd s,.und dnc JD:t&:~' ba"'n" withm Queens, Bronx and Westchester 
l·· ·nnt•~·.,., ~t •• tc ,,f N•!\\" Ynrh 

• h • S.u tl •·b .. -;'*" and ><tand;ards .,f qua lity :md punty apPlicable thereto are set 
fu a t h lwl't•tn.oft~·r <1nd dc-:-a~o•natL-d cl:a.-s 1 ;md c\;oas 11 

Bt :~t wmye: J/11:11tcnr lo"i,hlng and :~ny uthcr u..a,Kes exc~pt bathinc or shellftshing 
1 or na;aa·kct p'U po.<~es. 

Quulll)· t;tanclarde tor t.'blllll I Watfonl 

lte"'a 
1. Floating o~ubds; ..ettleable solids; 

llludge depo'iit:l 

2. Garbage. cinden;, ashes. oils, 
11\udge, ur other refuse 

3. Sewage ur w,aste efftucnts 

4 :..,laKul\'ed oxygen 

5. Toxic wastes. oil. deleterious sub
stances, colored 01' other wastes, or 
heated liquids 

Bpecijlca.tfofu 

None which are readily vtodble and attnbut
able to sewage, Jnduatrtal wastes, or other 
waste11 or whleh deleteriously IDCre&H the 
amounts of these .constituents In receiving 
waters after opportunity for rea.onable 
dilution and mixture with the wastes dis
charged thereto. 

None In any waten of Ule marine dtstrK-t 
as defined by State Olnservation Law. 

Etrl'cttve disinfection If requlred by Inter-
stale Sanitallon Commlulon. · 

An average or not leu than M per cent
saturation during any week of the year. but 
not Je11.'1 than 3 .0 perta per miWon at any 
time. 

None alone 01' In combination with other 
substances or wutes in autllclent amounts 
to be Injurious to edible ftllh and sheUah, 
or the culture or propaJ'ation thereof, or 
which shall In any manner atreet the ftavor, 
color, odor, or sanitary condition of .such 
fish or shellftsh so as to Injuriously affect 
the sale UleHOf. or which ah&U cause any 
injury to the public and prtvata llheUflllh
eries of this State: and otllerwtM none In 
auft'k'Jent amounts to Impair the waters fm· 
any othr.r best usage as detennlned for the
,.,peciflc w2.tcrl! which are assigned to thi~ 
1'\a'!S. 

!'•11 C"N !f. 1 !\-86 
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§ 702.5 TITLE fl CONSERVATION 

B•·!<f 11:1•1!1~' of ll'•ll,.·r .'i All w.tt<'rs not prim:~rlly f.,,. t<'('reatk>nal t•urposf'~. s!ocll

fis h •·ultur{' ur the dev.:Jnpmc>nl uf t i:<h life. 

ltema 

1. Floating solids; settleable sollda; 
sludge depoalls 

.Sp,.cajlca!tolls 

None which are readll)' visible and attnbut
able to sewage, Industrial wastes or other 
wastes or which de .. teriously Increase the 
amounts of these constituents In ~lVII'Ig 
waters after opportunity for realiOn&ble 
dilution Blld mixture with the wa!t'tes dill
charged thereto. 

2 . Garbage, cinders, ashes, 
sludge, or other refuse 

oils, None in any waters of the manne district 
as defined by Stale Conser,·abun Law. 

3. Dissolved oxygen An average of not Jess than 30 per cent 
saturation during any week or the year. 
provided su<'h saturation Jevet.."' ill5Ure ade
quate oxygen to s~pport fish and shellfish 
life al all times. 

' · Toxic wastes, otl, deleterious sub- None alone or In combination with other 
stances, colored or other wastes substance aor wastes in sufficient amount>' 

to be injurioUI! to edible fish and shellftsh. 
o>r the culture or propagation thereof, or 
which shall in any manner al'fect the ftavor, 
color. odor. or sanitary condition of such 
fish or shellfish so as to lnjuriou.sly atrect 
the sale thereof, or which shall cause any 
injury to the public and prtvate shellfish
eries of this Stale. 

(c, This aec:Uon shall be el'fecUve January 22. 1965. 

702.5 I Special rlas- aJICI ata11C1ardtt for Jamaica Ray dl'lllna~re ha,.ln "'lthln 

K~ and Queeaa Couatlea lnc-ludlnc a tl'rt.lln portloa of Roc.kaway ln~t.) 

(a, Pursuant to aectkm 1205 of Article 12 of the Publk: Health Law, the Water 

Ret10urce8 Commlasion, after proper study and arter public: hearings held on due 

nohce, hereby adopts and establishes two apeclal c:a...-. and standards of quan:y 

and purity apllcable thereto for particular application and ualgnment to certain 

tidal waters within the Interstate Snnltalion District defined fn article 12-B of the 

Publlc Health Law which certain tidal waters are within the following parUcular 

areas, State of New York : Jamaica Bay dramage basin Within Kings and Queena 

Counties and Including Rockaway Inlet east of a north-aouth Jtne dnwn from LIJ'ht 

Inlet at the .outh easterly Up of Coney Island peninsula near Manhattan Beach to 

the westerly shoreline west of Lookout Tower on Rockawl\y Point . 

tbl S ;1id classeN and s tandarcb; o r quality and purity apphcable thereto are set 

forth hcrem .. rtcr and d~igmtt'-'<1 dn.!l~ I and class fl . 
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CHAPTER X DIVISION OF WATER RESOURCES I 702.5 

a.ASSI 

Beat ~~aage of wolera. Flahing and any other usageo~~ except bathing or llhell.ftshlng 
for market ~-

QoaUi7 standards for a- I Walen 

ltflfiW 

1. rla.Hnc .-ollda; eettleable soUds; 
atucSce depoatts 

BpecilfcatioN 
None which are readily vlalble and attribut
able to ~wage, induo~~trlal wastes, or other 
wastes or which daleterioualy tncrea.ae the 
amounts of theee con.stltuenu In receiving 
waters after opportunity for reaaonable 
dilution and mixture wtth the waste• dla
charged thereto. 

2. Garba&"e. clnden, uhu, 
atucSce, or other refuee 

otis, None ln any watera of the marine diatrict 
u defined by State ConservatloD Law. 

3. Bewa.fe or wute etlluenls 

4. l>laM!Ived oxy~ren 

6. Twde wastea, oll, deleterloua wb
-...neea, colored or o~er wutea, or 
heated llqutda 

E1feetive dlaln!ectlon It required by Inter
atate Sanitation Commlllllton. 

An averqe of not leu than 150 per cent 
aaturatlon durin& any week or the year, but 
not less than 3.0 part.!~ per mlillou at any 
time. 

None alone or In combination with other 
subet&nces or waatea In auftlctent amounbl 
to be Injurious to edible fish and aeWlah, 
or the culture or prop.,.. tlon thereof. or 
which aha]J In any manner affect the flavor. 
color, odor, or ll&llltary condition or 8\.ICh 
fish or ahelUl.ah 10 u to IDJurtou.ly affect 
the ale thereof, or w1lk:h ahaU e&Wie any 
~f)' to tM publlc: and private shellfiah
ertee of tbla Stab! ; and otberwtee none In 
.wlklent amoun~ to impair the watera for 
any other beat usage as determined for the 
apecUlc waters which are ualped to tbl8 
clau. 

CIAS8 D 

BNt MNge of toG&era. AU waters not primarily for recreational purpo .... ehe114sh 
culture or tile development or fish llle. 

Qu.Uty 8taaclards lor a- 0 Watlel'll 

rett~o~r Bpeci/lCa.ttoM 
1. noaUng 110Uda; .ettleable a>Uda; 

etucSce depoatta 

2. Garbll&'e. rlndera, uhu, oils. 
alu~. or otht-r ref\J51' 

None which are ..-dlly v111lble aDd attribut
able to .ewage, lnd\Litrlal wutea, or other 
waste11 or which deleterlo\LIJ)' lnereaae the 
amounta or thue coutttuenls In recllvlng 
water!l after opportunity for reaeonable 
dilution and mixture with the wutee dls
cbarged thereto. 

None tn any waters or the marine dllltr1ct 
u deftllf'd b)' State Conservation Law. 
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3. Dluolved ox,y~ren An averaee or not leu than 80 per ceDt 
saturation during any week of the year, 
provided such aaturation Jevelll lnaure ade
quate oxygen to eupport fl..ah and she111llh 
life at all timet. 

l. Toxic waatea, on, deleterious sub- None alone or In combination with other 
atancea, colored or other waatea sub11tancea or waatu ln sll!DcleDt amounta 

to be lnjurlou11 to edible ftsh and llhe~ 
'?r the culture or propatatlon thereof, or 
whJch shall ln any manner aftect the ftavor, 
color, odor, or eanltary condition of such 
ftsh or shellftsh ao as to lnjurtously affect 
the eale thereof, or which shall cause any 
Injury to the public and privata shell1lsh
erles of this State. 

(e) Thla section shall be eJreetlve January 31, 1966. 

702.6 Speclal clall8 (lower G- Blver), 

Hllltortcal Note 

Sec. deleted, _flied Mar. 22, 1H8 to be etr. 
Mar. 22, 11188. 

702.7 8J)eclal ClaiM (Cattanu.- Creek). 

Bbtorlcal Note 

Sec. deleted, ft)ed Mar. 22. 11188 to be etr. 
Mar. 22, 1968. 

702.8 Olu.s AA-speclal (npper Hudson River dral~e lbuln) , 

BMt waage of watflra. Any Ul!lage except for dispoaal of sewage, l.ndustrlal 
wute or other waate. 

QaaUty StaDdarda fer Claa• AA--Speclal. Waters 
(Upper Hodson Blver Dr~ Baaln) 

lteJM 
1. Floatmg solids, settleable aollds, 

oU, sludge deposita, toxic waates, 
deleterious substances, colored or 
other waste• or heated llqullk. 

2. Sewage or waste e!fluent.ll. 

8~ 
None attributable to sewage, Industrial 
-wastes or other waite&. 

None Into water~~ of thJa claaa. 

This adoption or clasa111caUon and standards of quallty and purtty of waters 
,.hall be eJrecUve May 24, 1967. 

620 CN 3-31-68 
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PART 703 

GROUND WATER CLASSIFICATIONS AND STANDARDS 

(statutory ~uthorlty: Publlc Health Le.w, 11205) 

Sec. Sec. 
703.1 Basl8 or cluallicatlon 
703.2 Del\nltlons 

700~t Cla. .. es and standards for ground 
water. 

703~3 Conditione 
703.5 ABBignment of ground water 

cla.a811!.e&tlon.s and Btanda,-da 

Historical Note 

Part ((I 700~1-103.4) added, filed Mar. 20, 
1N7. 

Section 703.1 Baals of clualacaUon. (a) The ground waters of the State 
are classitled according to best use, and all fresh ground waters are best used u 
sources of potable water supply. Such fresh waters, when 1111bjected to approved 
disinfection treatment and/or additional treatment to reduce naturally present tm
purlties to meet New York State Health Department drinking waer atandarda are 
deemed satisfactory for potable purpose~~. 

(b~ The purpo:!!e of these cla.sses and atandards Is to prevent pollution of ground 
watel'll and protect the ground waters for use as a potable water. The concentration 
lJBted 1n schedule I and II represent maximum allowable concentrations. 

(c~ Modiftcations of speclJlc concentration of the constituent. In schedule I and 
II and all toxic chemicals may be required where accumulative and synergistic effecta 
can be establlshed. 

Historical Note 
Sec. added, flied Mar. 20, US7. 

703.2 Definitions. For the purpoacs of these classifications and standards: 
(a~ Fresh water is that water having a chloride content equal to or leaa than 

250 mg/1, or a total dissolved solids content equal to or leas than 1000 mg/1. 
(b~ Saline water ill that water having a chlOride content of more than 250 mg/1, 

or a total dissolved solids content of more than 1000 mg/1. 

(c) Ground tvafera are those waters 1n the zone of saturation. 
(d) The zone ofaaturation IB that extensive portion of the earth's crust which 

Is 88turated with water. (Does not Include IBolated perched water areas.) 

(e) The zone of aeration ill that portion of the earth's crust which IB above the 
natural ground water table. 

(f) U"con3ol1datecS depo3its are all soU materials above the bed rock. 

( g~ Consolidated rock or bed rock Is the compact hard rock below the unconsoli
dated depoaita. 

(h~ P:>table waters are those fresh waters usable for drinking, culinary or food 
processing purposes. 

(I) Mg/ 1 Is the weight in milligrams of any speciftc Item or Items 1n a liter of 
the solution contamlng the Item or Items. 

(j ) Poillt of dischargeiB point of initial contact of waste w ith the existing earth, 
soil or rock. 

(k~ Wntcr table IB the top of the zone of satur-ation. It ftuctuates with seasons 
and IB usually lowest in September or October. 

Historical Note 
Sec~ added, tiled Mar. 20, J.MT. 
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703.3 CobdJtloiUI. (a) Where natural fresh ground watel'll conta.l.n quantities 
uf any chemical constituent. 1n exceaa of standards aet forth In .schedule II, such 
~ter when removed from the zone of saturation ancl 80 used u not to be altered 
~"logically and not to be unreaaonably altered chemlcally or physically, may be 
Jaach&rged to the zone of aeration or returned directly to the :r.one of eaturatlon. 

(b~ ClaY GSB wtll be assigned only by the Water Resources Commlaslon after 
'\ publl• h.-.. ring and a thorough study to determine that such a cl8811 Is required 
l~r a apKU1c llllbsurface area. and to lnaure protection of adjacent and trtbutary 
.,-ound watus. 

(c ~ These classes ancl st~ards shall not be deemed to apply to the utlllzatJon 
·>f chemicals and fertilizers In normal accepted agrtcultural pursulta. 

Historical Note 
Sec:. added, tiled Mar. 20, 1N7. 

703A Cia.- and •tandard8 fer ground waters. 

ClASS GA 

Fre1h ground watel"ll which are best used u BOUrces of potable water BUpply. 
Found In the :r.one of saturation of unconaolldated deposita and consolldated rock 

or bed rock~ 
Qaallty Standards for Class GA Watel'll 

Condition I: Fruh waters found where the top or the zone of saturation (water 
table~ IB 1n the unconsolidated deposits and total thickness of unconsolidated deposit 
IB not leu than 15 feet of which not less than 10 feet of unconaolldated deposit IB 
In the zone of saturation at any time. 

ltema BpeclftctJHou 
1. Raw or treated sewage, Industrial 

wastes or tne1fecUvely treated emu
•·n ts. taste or odor producing sub
stances, t oxic wastes, thermo-wutes, 
radl!lactive substances, or other dele
terious matter. 

1. None Into the zone of aeration Which 
may impair the quality of the ground 
waters to ~der them unsuitable for 
a potable water supply_ The concen
tration of various contaminants shall 
not exceed the standard aet forth In 
IBChedule I at the point of discharge. 

2. None lnto the :r.one or eaturation 
which may impair the quality of the 
ground water to render them unsuit
able for a potable water supply. 

( a ) Where discharge IB 1n the unconsoli
dated depoelts, the concentration of 
various conta.mlnanta at the point of 
discharge shall not exceed the stana
ards set forth 1n schedule I, provided 
that the point of discharge is not less 
than 10 feet above. the consoU<Iated 
rock. 

(b) Where discharge is m the consoli
dated rock or within 10 feet of con
solidated depoaits, the concentration 
of v arious contamlnant::i at the point 
of discharge shall not exceed the 
standards set forth In schedule D 

c,,, • •f •· '?l 11: Fresh wate1·" found where the top of the ?..onc of saturation (water 
Lablr . :1 the con.qoJidated rodcs or where the top or the zone or saturation IB ln 
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lit•· u no onsolid:Ul"ll d••t"'"' t " :tilt! tlw Jnuum\nn liu• J,n .-,. .. uf tho• zn1w .,f ,.,;olur·aUon ira 
thelK' df'posits Ia lt'SS th:ln 10 ft'<'t at imy limo•. 

Item" 
Raw or lr••ated !1('\t'a l>'' · in<1u, lraal 
w&~tes or lrwtrccti\'Ciy t .-eat<'d cl:flu
ents. taste or odor producmg sub
stan•·~·s . toxic wastes. th••nno-wastes, 
radioacti\·e s~:~bstance-s or other dele· 
l<'rious matter. 

.'if'' t •t/l' ••t l fulf ."l 

_.... .,,. , 111lt> l ht• 7.01\l' of aeration which 
m.oy llllpaiJ· the quality or th<' ground 
waters to rcn<1<'r' theut uruuitable for 
a pot:obi•• wat<•r supply. The conccn
l •-ation o f t·a•·•ou -; contaminant~; shall 
not ~xn·l'd the standard ,;ct forth in 
l<Chedulc II at the polnt of diacharge. 

2. Ncmc into the Z.Olll' uf .sa turation 
whic:·h may 1mpa1r the quahty of the 
gn>tmd water "' r<'ndcr· them unsuit
able for a potabh.• wah•r supply. The 
concenta·atton of l'ariou:> cuntamt
nanb s hall not cx ce<'tl the standards 
~ fort.h in scht>dule II at the point 
of discharge. 

Sc·ht-tlule- I 

Auodytacul d(·ft r,umhull~- Conforauann· with the reqUtrern t!nls of these atandards 
~hall be analytically d<'termtncd on the l>a.sis of an act·l'ltted mPthod approved b)' the 
l"ew YOI'k State Department of Health 

Baologicul oryrm\.!"1118 B iological organisms .shall not be allowed in amount. auftl
ctent to render U1e water detrimental to public ht>alth. safely and welfare. 

PhJ13icaZ character\.!Uca. To conform with these !i:landardt~, Ute arithmetic average 
••f all aamples exama· ed Jn any month shall not exceed the following : 

1. Cvlor-SO amit3: water, which when compared VIsually with a sample of 
known cOlor cOn<:(:ntrabon or With special calibrated color discs. matches th~ 
knovm standards or 30 cotor unit.. 

2 Thrcaholtl odor-~: water, a 35 ml sample of Which when datuted with odor 
free water to a volume of 200 mt has no detectable odor. 

Chmlical chnractcri3tica. To conform with these standards, the following values 
shall not be exceede(l : 

BubdatK'e 

Alkyl benzene aulfonate ( ABS) 
Arsenic (As) 
Barium t i.a) 
Cadmium (Cd) 

Carbon chlt>roform extract residue (CCE) 
Chloride C:l) 

Chromium (hexavalent) (Cr+6) 
Copper (CU) 

Cyanide tCN) 
Fluorldf> ( F 1 
Iron Clo'e t • 
Lead-fPb\ 
Man~:an~ 1 Mn) • 
Nitrat e ( N' ) 

COIICl'utrntion 
ira mgJZ 

1 .~ 

0 .1 
2.0 
0.02 
04 

:;oo 
0.10 
0.4 
0.4 
3 .0 
0 .6 
0.10 
0.6 

20.0 

Cum lnncd c·oncr'ntrl\h r.n nf u· .. n :rn rl mang.uw"(' ,.,h;~ll n ut '"" ' •·• ll 0 6 mgi J 
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Phenols 
Selenturn ( Se) 

Silver (Ag) 

Sulfate (S04 ) 

Total diasoh·e(l solids 
Zinc 
pH .. 

TITLE 6 CONSERVATION 

Concentratiora 
Ul mg/1 

0.002 
0 .02 
0 .10 

~00 

1000 
0.15 

6.5--IU 
..When natural ground waters have a pH outside of range Indicated above, that 

natural pH may be one extreme of the allowable range. 

Scheclule D 

Analytical determinationa. Conforman<·e with the r equirement!'! of these stand
ards shall be analytically de termined on thf' ba sis of an a ccepted method approved 
by the State Department of Health. 

Bacteriological charactemlica. To conform w ith th<'se standards, the number of 
organlama of the coliform group shan not exce e d the following: 

1. An arithmetic average of 50 coliform organisms per 100 milliliter aamplc 
in a eerles of four or more aamples conected during any 30-duy period. 

2. A count of 50 coliform organisms per 100 milhliter s ::mples u not more 
than 20 per cent (If the samples collected during the period. 

Biological organism.!. Biological organlama aha II not be allowed In amowtta suf
ftdent to render the water unsafe or otherwise objectionable, .. determined by the 
State Commtaatoner of Health, 

Phyltical charactemtica. To conform with these atandarda, the arithmetic aver
age of aU aa.mples examined by any month shall not exceed the foUowlng : 

1. Colvr- 15 units: water, which when compared v lsuall)' with a aample of 
known color concentration or with special calibrated color cUscs, matches the 
known standards or 1~ color unlta. 

2. Tllrullold odor-': water, a 70 mt sample of Which when diluted with 
odor free water to a volume ol 200 ml has no detectable odor. 

Chemical clklracterbficB. To conform with these standards, the followl,ng values 
shall not be exceeded : 

Alkyl benzene sulfonate lABS) 

A.nenlc (As) 
Barium (Ba) 
Cadmium (Cd) 
Carbon chloroform extract residue (CCE) 
Chlortde (Cl) 
Chromium (hexavalent (Cr+6) 
Copper (CU) 

Cyanide (CN) 

Fluoride (F) 
Iron (Fe)• 
Lead (Pb) 
Manganese (Mn 1• 

Nitrate (N} 

C oncenlratimt 
i" mg/l 

1.0 
0.05 
1.0 
0 .01 
0 .2 

250 
0 .05 
02 
02 
1 .~ 

03 
0.05 
0 .3 

10.0 

*Combined concentration of aron and mang:mest sh:\:t not e xce t>.d 0 3 mg I. 
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8~ COfleelth'GtbJ 
•mg/l 

PheDOJa 0.001 
Selenium (Be) 0.01 
BUver (Ag) O.OCS 
Sulfate (804 ) ~ 

Total &uolve4 aollda 1500 
ZlDc o.a 
pH•• e.~.3 

••WbeD natural ground waters have a pH ouU\4e cl ranp lndieatecl &J)ove, tat 
natural pH may be one extreme of the &Dowable range. 

CLA8SGSA 

Waters of GSA cJU8111caUon are tholle aallne p-ound waters wherever found In 
the sone of aatun.Uon wbicb are best Ulled aa a aource of aaltDe watera for potable 
mmeral waten, for convenlon to treeh potable waten, or aa raw matertal for the 
manufacture o1. .odium chlorlde or ita derlvaUvea or alm11ar product&. 

nema BpecijlcG&u 

1. ~e or ~al wutee orlne1!ec:tlvely 
treated efftuenta; tute or odor producing 
subetancee, toxtc wastes, thenno-wutee, 
radioacttve aubataOOM. or other 4eleterloua 
matter. 

ClASS OSB 

l . NOM in nch manner or amount 
aa to Impair the watera for uae 
aa aourcea of aal1ne water for 
the belt usage outl1ned &J)ove. 

Wate!"!! of the GSB cla.uiftc:&Uon are thoH aallne waten in the zone or aaturaUon 
having a chlol1de content ln exc:eu of 1,000 mUltgriUIUI per liter or a t.otaJ &uolved 
aoltda content or over 2,000 mt111griUIUI per Utu- wherever found, wh1ch are belt used 
as recelving waters for 4llpoaa1 of waatea. 

ltema Bpscijlca&M 

1. Sewage and all other waates. 1. NOM which are detrlmental to 
public healtll. aafety or welfare 
aDd onl)' on permit of the State 
qenc)' having jurlldict.Jon. 

matGricel Note 
Sec. adc!e<!, flied Mar. liO, 1N7. 

703.5 Aul~mrnt uf a-round watf'r C'IBIIalft('lltlone and etaDdards. The ground 
water classifications and st:lndards enumerated In 11ecUon 703.4 of Part '103 are 
alllligned to an the ground waters of the State of New York, except those ground 
waters wlthln Newtown Creek Drainage Basin In the Counties or Chemung and 
SchUyler to which the ground water classiftcatJOns and 11tandarda· were duly 
assigned on December 7, 196'1. 

Hl11t.or1cal Note 

g.,.,_ added, llled Apr. 15, 1111111 to t.. eff. 
Apr. 111, 1968. 

~27 CN .f-30-6S 
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DETAILED CRITERIA 

RECOMMENDED WATER QUALITY STANDARDS 
FOR 

HACKENSACK MEAOOWLANDS 
WATER POLLUTION CONTROL SYSTEMS 

RECREATIONAL WATERS 

a. Standards 

These surface waters shall be free of all floating debris, 
oil, scum and other material capable of settlement and formation of 
objectionable bottom deposits. The water shall not contain substan
ces which will produce objectionable tastes and odors. show color or 
turbidity. The water shall not contain materials. substances or con
ditions which alone, or in combination with each other may produce 
undesirable aquatic life. or which will inhibit natural growth and re
production of aquatic life. 

This standard is established, in essence. to protect and 
enhance the esthetic qualities of the waters. to permit the use and 
enjoyment of all the surface waters, and to maintain and encourage 
the growth and propagation of useful fish. waterfowl and marine life. 

b. Criteria 

Water classified as Recreational Waters shall as a mini
mum, have the following characteristics: 

No floating solids, oils, greases or slicks of any nature 
visible to the eye. Turbidity shall be such that a Secchi disk shall 
be fully visible at a depth of six feet below the water surface. Color 
shall be less than 80 standard color units based on potassium chloro
platinate. Odors shall not be noticeable and fish flesh shall not be 
tainted with either taste or odor. The pH shall be from 6. 5 to 8. 3, 
and the dissolved oxygen shall never fall below 4 ppm. The water 
temperature shall never rise above 86°F. Bacterial loading. as de
termined by multiple tube lactose fermentation or millipore filtration 
procedures. shall not exceed a geometric mean of 2000 colonies /1 00 
m l during any 20 day period, and during the same time period. not 
more than lOo/o of the samples tested shall exceed 4000 colonies / tOO mi. 

C-1 

In order to obtain this objective of water quality. effluent 
standards must be established and enforced. The discharges into 
the river must be treated to such a degree that they will be unable, 
even under the limited conditions of advective flow and tidal exchange 
from Newark Bay, to cause the water quality to fall below that out
lined above. 

The point at which a liquid flow or discharge enters into 
the river shall be termed the "mixing zone". The mixing zone shall 
extend radially from the point of discharge. The radius of the mix
ing zone shall be defined by the formula 1 a/b x 500 yards, where 'a' is 
the flow of the effluent in MGD and 'b' is the normal tidal exchange 
in feet per minute measured midway between slack tides. and the 
500 yards is an empirical distance. At the zonal borders the values 
of all discharges to the river shall conform to the standards of river 
quality. 

The flow from any pipe discharging into the river shall 
meet the following minimal values: 

B. 0. D. not to exceed 40 mg/1 during any period of dis
charge. 

pH shall not be less than 6. 0 nor greater than 9. 0. 

Turbidity shall not exceed 100 standard units based on 
Si02• 

Color shall not exceed 100 standard units. based on 
potassium chloroplatinate. 

Thermal discharge shall not be greater than 100°F. 

Nitrates shall not exceed 30 mg/1 and phosphates shall 
not exceed 30 mg/1. 

Phenols shall be less than 0. 5 mg/1. 

Coliform organisms shall be less than 25. 000 colonies/ 
100 ml. based on most probable number (MPN) values. 

Such items as heavy metals. phenolic compounds. toxic 
substances and sodium alkyl benzene sulfonate (ABS) shall be kept to 
as low a value as is consistent with current technological practice. 

Carbon chloroform extract values used to test for herbi
cides and pesticides shall not exceed 1 mg/1. 



PRIMARY CONTACT WATERS 

a. Standards 

These surface waters shall in all cases meet the require
ments for Recreational Waters .. except that a Secchi disk shall be 
visible at nine feet. color shall be less than 60 standard color units. 
D. 0. shall never fall below 5 ppm and bacterial loadings shall not 
exceed a coliform count in excess of 400 colonies/100 ml in any 20 
day period .. and during the same time the coliform count may not ex
ceed 1000 colonies/100 ml in 10o/o of the samples. 

In order to achieve this water quality, all discharges into 
the river must be controlled and the values at the zonal borders shall 
conform to the standards of river quality. 

b. Criteria 

The flow from any pipe discharging into the river shall 
meet the following minimal values: 

Conformance with requirements for Recreational Waters 
except that; 

B. 0. D. shall not exceed 25 mg/1 during any period of 
discharge. 

Turbidity shall not exceed 80 standard units based in Si02. 

Color shall not exceed 80 standard color units based on 
potassium chloroplatinate. 

Phenols shall be less than 0. 3 mg/1. 

Coliform organisms shall be less than 5000 colonies/1 00 
ml. based on MPN values. 

Since the problem of eutrophication is such a critical one. 
the values of nitrogen and phosphorous which are deemed critical 
factors should be kept as low as possible. Because present tech
nological processes are not able to reduce the values of nitrates and 
phosphates below approximately 30 mg/1 in any conventional second
ary treatment plant. this value is being retained. If technology de
velops better methods which permit a reduction of these values. then 
the values should be lowered to conform with current scientific know
ledge. 

C-2 

HARVEST WATERS 

a. Standards 

These surface waters shall meet the requirements for 
Primary Contact Waters. except that turbidity shall be low. with a 
Secchi disk visible in 12 feet of water and the coliform count shall 
not exceed a median MPN value. in any series of samples. of 70 
colonies/1 00 ml. In addition. no toxic or deleterious substances 
which will affect the reproduction and growth of shellfish. fin fish 
or waterfowl shall be permitted. 

b. Criteria 

In order to achieve this water quality, all discharges into 
the river must be controlled and the values at the zonal borders 
shall conform to the standards of river quality. 

The attainment of this ultimate objective of water quality 
will require that tertiary treatment be provided for all industrial and 
domestic wastes and special treatment will be required for storm 
water and surface runoff. 

The flow from any pipe discharging into the river shall 
meet the following minimal values: 

Conformance with requirements for Primary Contact 
Waters except that; 

B. 0. D. shall not exceed 20 mg/1 during any period of 
discharge. 

Turbidity shall not exceed 20 standard units. 

Color shall not exceed 30 standard units. 

Phenols, toxic or heavy metals and radioactive sub
stances shall be virtually absent. 

Coliform organisms shall be less than 240 colonies I 
100 ml.. based on MPN values. 

Unwanted aquatic growths shall be controlled through the 
minimal discharge of nitrates and phosphates. Based on present 
data these values of nitrates and phosphates shall be reduced to less 
than 2 mg/1. 
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