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I. BACKGROUND

A. ESSEX COUNTY'S' REGIONAL SETTING

Essex County encompasses 127 square miles and is located
in the northeastern. portion of the State.of. New Jersey. Al-
though one of New Jersey's smallest counties in area, Essex
is the State's largest from: the standpoint of population and
ecogomic activity. .The County has been growing at a modest
rate, having a 1960 population of 923,545 and an estimated
1967 population of about one million.  According to a recent
report by the County's Department. of Planning, Economic
Development and Conservation, it.is-expected. that this will
increase to 1.15 million-.in- 1975 . and. 1.36 million persons
by 1990.%*

Bounded by Hudson, Bergen, Passaic, Morris and Union
Counties, Essex forms the- hub: for  the industriglnand finan-
cial activities. in. the northeastern portion of. the State.
(Maps No. 1 and .2 show.the County's leocation within the
eastern seaboard and New Jersey respectively.) . The County
contains 22 separate municipalities,-including‘Newark, a
city of approximately 400,000 people, whichmismaiésithe core
city for the SMSA consisting of Morris, Union and Essex

Counties.

*"Community Shelter. Plan,  Ezsex County,- New Jersey"; Depart-
ment of Planning, Economic Development.- and Conservation;
January, 1969.



The County's landform has greatly influenced-the charac-
ter of its development.  It-consists-of a.ceoastal marsh in
the eastern rortion bordering: the Passaic River and Newark
Bay, The terrain gradually rises in a westerly direction in
a line through Newark and‘ the Oranges. In the western por-
tion of the Oranges, the Watchung Mountains bisect the
County, running in a- north-south direction, and form a strong
demarcation line., The central portion of  the County, along
the Watchung Range, is- characterized by large park and recre-
ation open space areas. Crossing the mountains, the western
slope gradually descends to the Passaic  River, which forms
the County's western boundary. This part of the County is
not as yet completely developed because  of its distance and
relative lack of  accessability: to' the urbanized:-eastern hub.

The new Interstater routes: under' construction, 280 and
78, will dramatically affect the movement of people in the
County, as both expressways cross the State.-and County in
an east-west direction: - (See Map No.: 3.). . Existing roads
must currently absorb:the 350,000 automobile commuters in
the County.* Maintaining the flow from. eastern. to western
points are State and Federal'route- numbers 46, 80, 10, 24
and 22, and from northern to southern. points are route
numbers 1, 9, 17,.3,.21,:23, 95 (New Jersey Turnpike) and
the Garden State Parkway, providing convenient access to

other parts: of Metropolitan New York.

*Based on the Tri-State Transportation Committee report,
"Journey  to Work:in the Tri~State Region", June, 1964.

3



In addition to these:major highways,-Essex presently. has

hree railroads (the Erie~Lackawanna,-Pennsylvania and the
ew Jersey Central) providing service to downtown Newark.
ocal and rapid transit are available: to.most. of the resi-~

‘dents of the area as well.
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B.. INTRODUCTION-TO.:WATER:AND- SEWER PLAN

The problems of. water:mahagement:in.urban:. areas have be-
come enormous. in the recent past::  All leveds-of. government
are realizing the’ importance of: preventing. the. deterioration
of our natural environment, while: at the same time meeting
the range of human needs, including water' needs.  Water man-
agement problems: have affected: Essex County: in a number of
ways. The safe supply: of: an adequate amount. of.  water, the
quality of water in- the:rivers within. and adjacent to the
County, the adequacy' of sewerage treatment- facilities, and
the containment  of. surface: runoff are: some: of. the current
critical subject  areas'within which there are problems
facing the County.

The solutions to ther above: questions,:and. specifically
to the problems of water supply. and sewerage treatment to
which this report:will-address:itself;“arercurféntly being
sought by municipalities’ and’ industries within: the County
and by the agencies: --' public,‘® quasi-public,:-and private --
‘that provide  these  services to' users in- Essex: County. Water
supply for the majority of' the people in. the County is con-
-trolled by either the:North:Jersey District:Water Supply
‘Commission, the' Commonwealth'Water. Company,-or.- the Newark

Water Authority: : The:major- sewerage: systems are under the



~authority of the. PassaiciValley  Sewerage Commission and the
Elizabeth: Joint Meeting. Government:at all. levels must
address- itself to the- operation-of: these: regieonal: agencies,
commissions and-authorities:which' eross municipal and,
indeed, county beoundaries.

At the County level, it is essential that a plan be
developed for these functional:areas, which:will.analyze and
evaluate existing systems,: review current and- forecast future
needs, and develop an' overall plan for meeting. those needs.
As integral components: of: the' ohgoing Comprehensive Plan
process for' the County, the Water and Sewer: Plans will play
an important role. It should:-be stressed at the: outset that,
in water and' sewer planning; the: County: is: clearly not an
isolated entity and cannot plan' in a vacuum. However, a
plan: of action for the  County:as:a whole, - -to which all the
municipalities canirelateyfis:necessarytforuthe:orderly ex-
pansion of facilities' in‘ the' larger planning. areas under the
‘jurisdiction of the relevant:multi~county bodies. The plan
for the County must be consistent:with any-plans developed
for the North Jersey multi=-county.area, which: must. coordinate
the operating practices: of the' commissions-controlling water
supply and sewage'r treatment.

Having predicated that: the: County plan be consistent with

those at the' multi-county: level,:dit: is' necessary. that there



be an acceptable plan for internal:County:guidance and
reference. The report that: follows.concerning the Water and
Sewer Plan consists of+ an’ inventory:of- the. existing facili-
ties, an analysis of the demand: for expanded.or.new facilities,
and an interim plan formulated: to meet this demand, consist-
ent with the objectives: defined in the Comprehensive Plan

for the County.

A final note on the consistency of- - these plans with the
County Master: Plan in general: ' At present, the €Comprehensive
Plan for Essex County: is. under: preparation and several of the
studies are not:yet completed:.’ Since the Plan is in varying
stages of completion and contains information relevant to
this report, reference: to: the various- studies.will be includ-
ed wherever possible,: ' Other County~wide studies; such as the
Community’ Shelter Program, in:which' future pepulation levels
and land-use  alternatives. are. examined. and proéected on the
basis of certain criteria :(defined:later); will-also be used
where appropriate. The' Plan: prepared will. be based upon cer-
tain development assumptions' consistent - with. these developed
in other portions- of the’ Comprehensive Plan.-: The relation-
ship  to the Comprehensive Plan:' will. be considered more
specifically in: the: following section.::The assumption made

in these studies must,: of: course, be-placed before the

10



County Planning Board- for:consideration-and. for change if

deemed necessar¢.by them..
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©+ Co~ . RELATIONSHIP: OF « THE : WATER® AND+- SEWER+ PLAN TO THE

:» - COMPREHENSIVE: PLANNING PROCESS

As mentioned- above; the! Essex:County: Planning Board and
the Department of Planning,: Ecohomic* Development and Con-
servation are currently preparing: a: Comprehensive Plan for
the County. °This multi+-year effort:has: been financed in
part  through' the "701"- Comprehensive:Planning Assistance
Program: of the Department' of: Housing and Urban. Development.
The. first: year:of this planning program, new-appreaching the
publication stage, consists: of: a-broad: range of inventory
work elements, preliminary analyses,.and.a-broad=brush sketch
plan. for. the County.

This Water and. Sewer Plan reflects,-or-is- compatible
with, the data ceollected during- the past-year'’s inventory
-and the preliminary.analyses-based. on:-that data;.the concepts
developed in the sketch. plan now: being- preparxed. for publica-
tion;-and the.preliminary.propdsédpetiedes.-for.- the County
which,.in. turn,. reflect: preliminary goals-and. objectives
.previously: postulated.

. Moreover, this Water and- Sewer Plan is-designed for com-
patibility with.relevant published reports- of the Tri-State
-Transportation- Commission: and the.State-of.New Jersey. Last-

ly, mechanisms- exist  for- ensuring: the. proper- coordinated

12



implementation. of this.Plan. -These-mechanisms include, among
others, the-Jeoint-Council:é&éf: Muniecipal:Planning Boards of
Essex-County and the:Essex:County-Board of: Chesen Freeholders.
‘While: compatible with planning data ecollected as part of
the County's planning: process, this:Plan-has-also utilized as
basic source material recent-plans: prepared-by the Regional
Plan Association for Northeastern New Jersey. As the Tri-
State Transportation Commission-develops- and publishes
regional water and sewer:studies, and as the Essex County
planning process moves from its current:preliminary stage
toward completion of its:Comprehensive' Plan, this Water and

Sewer Plan can be adjusted if and as indicated.
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A, OVERVIEW .OF ESSEX:COUNTYWATER:SEPRLY-AND DEMAND

1. - Summary-of Problém.ahd: Regéidhail~Relationships

The 22 municipalities in Essex- County are-served almost
entirely by water sources within the:. Passaie-River Basin,
which extends ever a’ large: portion’ of northern-New Jersey
and on into. New-York State. :The majority-of. this water is
impounded as surface water: in: the- Wanague -and Pequannock
watersheds. - - (See Map No. 4.-for location of these watersheds.)
Some municipalities in- the- centrail: and-westexn-areas of the
County rely on ground-water: from wells as their source of
water.. Both surface: and ground: water- thus' combine to form
the available water in the’ Basin which is-used to supply
Essex County.- The counties: of Somerset, Morris,-Union, Pas-
‘saic, Bergen and-Hudseon-also-derive-part or-all of their
water from this Basin.

The total water production of a'rriver basin:-such as the
Passaic has a maximum- limfttdetermined~by:rainfall over the
basin and the- availabile: ground. water flow-inte: the basin.
--This flow, however; in the-Passaie*River-Basin-is of small
consequence, The yield or-water-crop-is-determined largely
by rainfall and by the ameount: of: water available for use

that is stored on- the surface and in: the. ground throughout

Ea
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the Basin. The yield will vary:with-rainfall and the exist-
ing water storage. - The- yield- from-the-Passaic:River Basin
is approaching its upper limits at presentj;-and-the expected
increased demand- for water will severely tax present facili-
ties in the near future.. : The' Peguannock: and Wanagque, the
major suppliers, are watersheds which are now faeed with the
greatest demand in relation to- their yield grants.

Any expansion: of storage - within- the  Passaic-River Basin
is only a temporary solution- teward meeting projected water
demand for Essex County and its environs.  Tapping other
watersheds must be the final- solution' toward  meeting Essex
County's future water demand.: Possibilities-in this area
will be discussed  later:in this report.

From this introduction to:Essex-Ceounty!s:water supply
problem, the point made in the' above Background statement
should become- abundantly:clears:: : that:planning for the
County's water supply-is: fundamentally:a-multi+~county, re-
gional problem. The: vast:bulk: of - the County's current supply
sources lie- outside of:Essex in Passaie, Morris: and Sussex
and, to a degree,. in:New .York State: Potential future
sources lie to:the west in Hunterdon- County:::At-the risk of
repetition, it should' be'emphasiged that-water resources
planning for Essex County-must recognize-its regional inter-

dependence with the:balance of' northern-New Jersey.

16



2. Studyr©Organization

-This  Water Plan- report: is-divided:inte: four basic sec-
tions. First, existing-water:supply»sourxces~and:facilities
are inventorie€, which ineludes-a-deseription both of reser-
voir systems and watershed' sources- and-of the major distri-
bution systems: - Secondly, there-is-a-brief review of
existing demands placed’ on:the systems. -Third; a methodology
is developed for-: forecasting: future-water demand; and fourth-
-ly, proposals- are- advanced: for: improvements- to: the systems
which' can meet future demand:. ' The proposals-outlined within
“this report are:referred-to-as a "sketeh pian" for water
. supply,-and should be viewed' as' interim- suggestions pending

- completion- of - other  parts of+ the' County’'s' Comprehensive Plan.
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B:- INVENTORY OF-EXISTEINC-WATER:*SEPPLY*5O0UREES~AND:.FACILITIES

1. :General Description:of -Entire System

a) Areas Generally Served With Water:

As indicatedron the Water and Sewer Service:'Areas Map,
(Map No. 5), most of Essex County is' already-served with
water. New service areas:are:proposed: in-the western portion
of West Orange and in portions-of Livingston; Millburn, Rose-
land, West Caldwell, Fairfield, North Caldwell and Cedar
Grove. Certain portions of-Essex County along the Passaic
River are either existing or proposed open space, and will
* require minimal water service in' their: future: development.,
Water treatment plant and transmission facility improvements,
gither in the form of new- facilities or expansion of exist-
ing facilities, have:been scheduled- for Belleville, Bloom-
field, Cedar Grovej; Glen Riége;'Livingston; Newark, South
Orange and Verocna.

b) Summary:of Areas Served by Major Systems:

In 1969 there were:twelve different-source systems
supplying water:teithe municipalities  in Essex €ounty. The
largest: sources were the' Wanaque+~Ramape and Pequannock
-systems of the:North Jersey: DistrictrWater: Supply: Commission
and the Newark Water Authority: respectively. -rWater from the

~ reservoirs in these systems' supply' the majority-  of the water
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MAP NO. 5
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to the population concentrations- of.eastern-Essex. These
large water systems‘are~csntr®iledﬁby\managingxauthorities
~ which distributeuwater*within'eaeh»municipalitym@r.sell water
* wholesale to municipalities- - (The responsibilities of the
managing authorities,: the' characteristics-.ef .each system and
' the areas served by them: are described below.)

Nine municipalities in: central:- and western:Essex (Orange,
East Orange,  South Orange,.Livingston, Fairfield and four
municipalities under the' Essex: Fells Water Department) are
served by wells. The wells are owned by the municipalities
and' the storage and distribution managed locally. In the
Essex Fells system,- the'municipality of - Essex Fells owns the
wells and sells - to four customers: (Caldweill; Norxrth Caldwell,
‘Roseland and Essex Fells).

Four municipalities:in  the southern-part of: the County
{West' Orange, Maplewood, Millburn: and Irvingtcﬁ) are sup-
plied by the Commonwealth-Water: Company,:which is a private
firm in the water: business: ' This company-also serves some
‘municipalities in:neighboring: Union' County:. The Passaic
Valley Water Commission supplies: the-municipailities of Nutley
and Verona, plus municipalities in Bergen.and Passaic

~‘counties, while:.the Jdersey‘ City Water Department supplies

+*-West Caldwell.
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The Elizabethtown:Wakéer: Companyssupplies.water to the
Newark system through-a transmissien line from.Bound Brook
on the Raritan River.

Map No. 6 .shows these-areas:of responsibility.by graphic-
ally representing the:service-areas-of-the:€eounty's major

water systems. In an attempt:to  simplify: the:situation, it

- should be stated that-generalizations have been made due to

* the fact that several: service: areas do-not-eeincide with
present municipal boundaries: - These factors:were considered

rand the map represents: the: service+areas-of theimajor pur-

© veyors by -municipality.:<If- armunicipality is sexwved by more

‘than one’ purveyor, the major'purveyor is-showm:tas the sole
supplier. In most:cases this is a:reasonable depiction of
the: situation,: for: therer is* in‘ each: municipaility+a:major pur-
veyor and a'single«orvseveralzadditionalnsmaiivpgrveyors,

Table' l, taken:from'a 1962+ publication by the State

Division of Water Policy: and: Supply, lists the: local dis-

" tributors-' of water:.for each:municipality  in-Essex County.

This study' is County=-wide’ and,: thus,’ emphasis: is directed

~toward the water supply.problem: from-a-larger-than-

municipality: point of:view:. -Althoughtan-analysis of water

~ demand  in' this report is: carried. .out:atrthe muniecipal level,

- it should be: borne' in mind- thatrthe muniecipal-boundaries are

22



p_NO.

WATER 2 AREAS
OF RESPONSIBILITIES

The* preparation of this report was
financially aided through 2 Federal
~T grant from the Urban Renewal Ad-
ministration of _the Department  of
& Housing and Urhan Development,
under the Urhan Planning Assistance
N\ Program _authorized by Section 701
of the Housing Act of 1954, as
/\ amended.
The remainder has been financed by
RSN local funds and by an appropriation
of the State of New Jersey as part of
the Cooperative Governmental Plan-
ning Program.

FAIRFIELD

LIVINGSTON

9

g
ég
Q

LEGEND

NORTH JERSEY DISTRICT WATER SUPPLY COMM.
(WANAQUE -RAMAPO  SYSTEM)

NEWARK WATER AUTHORITY (PEQUANNOCK SYSTEM)
COMMONWEALTH WATER  CO. (PRIVATE) 2
ESSEX FELLS WATER DEPT. T
bASSAIC VALLEY WATER COMMISSION
JERSEY CITY WATER DEPT.
NDEPENDENT - MUNICIPALLY OWNED 8 OPERATED

ESSEX COUNTY
NEW JERSEY

| DEPARTMENT OF PLANNING -ECONOMIC DEVELOPMENT - CONSERVATIOR

~

G




used for convenience:of analysis, -and:serve.as areas for
approximate- estimates- of:theruse-and demand: for water.

The next section contains-a:mere-.speeific:description of
‘water supply sources and-of:waterrdistribution systems

presently serving:- the County.
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TABLE 1

et ESSBX -COUNTY HMUNICIPAL - WATER. PURVEYORS

10.

11.

- 12

- Municipalitw:-
1. Bellevidie
‘2 Bloomfield
3. Caldweld
4, Fairfiedd
5.

Cedar Grove

-East Orange

Essex Fells

Glen Ridge

Irvingten

Livingston

Maplewo®d

Millburn-

CO

B T

» .
&0, S 5

e

£ 3

R

wes v Servedsin.Party-or-in Whole by

Belleville: Water: Department

. Newark Water: - Department
-Passaic' Valley: Water Comm,

Bloomfield Water: Department

-Newark Water Department

Montclair-Water  Department

-Caldwell  Boro-Water Department

Fairfield  Water Department
Jersey City-Water Department

Jersey- City Water Department

- Cedar Grove- Water: Department
- Verona-Water Department

New- Jersey-Water-Service Co.

East Orange City:rWater Department

'Newark-Water Department

Essex-Fells-Water Department

Glen Ridge Water- Department

- -Pa=z=aic Valley- Water Comm.

-~ Newark:Water Department
: Commonwealth-Water Company

‘Livingston Water- Department
- Commonwealth-Water Company

-East~Orange-City:Water Department

Commonwealth-Water Company

-Orange  City-Watexr Department

CommonweailthrWater Company

25



ESSEk COUNTY » MEREECIPAL ~WAPER. PURVEYORS

~. - - (cont'd) .
13, Montclasir L - < s Newark-Water Department -
. Alnie oot MowtelatrrrWater Department
14, Newark = #% .0 v rNewark-Water Department
15. North Caldwell = ‘North Caldwell Water Department
- - ‘Essex- Fells-Water Department
- »*West-Caldwell-Water  Department
-

New Jersey Water Service Co.

E ]

16. Nutley = ‘Nutley Water- - Department

Jersey City Water Department

K]

. W -Passaic-Valley Water Comm,
17. Orange ~- w -Orange City Water Department
- e : Montclair Water Department
t

Commonwealth-Water Company

3

‘Roseland:Water Company

18. Roselané: -
. W "Essex Fells -Water Department

Orange City-Water Department
-South- Orange -Water - Department
Commonwealth:Water Company

19. Seuth Orange

L]

&

-Verona-Water: Department
Montclair -Water Department
‘Cedar Grove Water  Department
Passaic:Valley-Water Comm.

20, Verona .-

% 2 % %

k-

21. West Caidwell

West  Caldwell-Water Company
Caldwell-Boro-Water Company
- North Caldwell-Water:  Department
e s -« + + Essex-Fells - -Water Department

kS

Orange-City-Water Department
Montclair Water Department

22, West Orange
v« coee - - Commonwealth-Water Company

3 oa

+

Source: -State-Division-:of -Water-Policyr-and~Supply, January, 1962.
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‘2, Specific:Bescription-of ~Each:Major System

In Esseg Counﬁy, maﬁy'factors*mustmbeacensidered in
describing the transmission#ofﬂwater»fromathe-reservoirs or
wells to the: eventual censumer: - -The- purpose-of -this section
‘is to describe eaeh,waterwsystemﬂwhichrsupplie5wwater to the
County and distributes-it-to municipalities-purchasing water
for their residents:  and various- economic-and municipal ac-
tivities. Thorough deseriptions-of: each -major:- system are
provided.

It should-be realized at-the-outset: that water distribu-
tion lines often. do:not:stop:at munieipal eor-county boundar-
ies. Also, transmissien lines-are-interconnected, so that
sources from one- reservoir can berdiverted:into the usual
transmission lines-ofranother-system:r:It  is-obvious that the
‘tracing of-water from source to-consumer could:be-complicated
by this interconnection. of mains.

The descriptions below:arerdivided«into:-two sections:
Firstly, a review:of:the major:reserveir/coliection systems;
and, secondly;-a~deseriptionﬁoftthermajerfWholesaling/distri—
~ bution systems:which+transmit-water-to-what can be termed
the retailers: ~=:in-most: instances~the municipal. water de-
‘partments. In-some-casesr{e,g:rJersey:City-Water Department),

the agency-does not  fall:neatly-into-one-of:-these- categories
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and may, -in faet,; be-a reserveir-system; whelesaler and re-
tailer-similtaneousiy, -but~this-distinetion-is a-useful way

of describing most:-0f the system.

a) Major Reservoir/Collection Systems:

(1) + Nerth~Jersey: Districtr rWater Supply:Commission

eocseo {Wanaque -=-Ramapo System) :

Ownership =. The:Wanaque=Ramape System-is-administered by
~“the North Jersey District-Water-Supply Commission (NJDWSC)
for its owner cities. -+ This Cemmissien-is-composed of five
water commissioners appointed-by the:Governor- of -New Jersey.
All financing of the Wanaque«Ramapo System-is-borne by the
participating communities, -in-acecerdance with:reach partici-
- -pant's proportionate ewnership - in-the- System.  -The ownership

of - the System-is. as follows:

40.50% =-City of Newark

-37.75 --Passaic-Valley  Water-Commission
o (composed ~of -the cities-of-€iifton, Passaic,
-and  Paterson)
5.00 = Montclair
4,00 - Bloomfield
0.75 . - Glen Ridge
12.00° - Kearny

100.00%

Areas Served - The areas-in-Essex County served by

Wanaque water are- Cedar:Grove;-through-the Montciair system;

‘Verona, from the PassaicrValley:Water-Commission, through
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lines connected. te Little-Fallsy;-Glem~Ridge;threugh the Mont-
».clair system; Montcitair; by-a-connection:with:the Wanaque
Aqueduct at the  Grove 8t:; pumping stationj;-Nutiey; part from
the Passaic Valley Water r Commission-and part- frem the Newark
Water System;  -Bloomfieid, from-the Newark-Water System;
Belleville, from the Newark Water System; and:Newark from

the Newark Water System.

Source of Supply --The source-of-water-im this System is

‘the Wanaque River's'94.47square-mile watershed-and in addi-
tion excess water from the:Ramapo=River:--The- -maximum safe
‘yield - from  the system is:104.0'million-galions-per-day (here-
inafter referred-to as MGD.)

The System's~single-storage-unit;  Wanagque-Reservoir, has
an area 0f-2,300 acres at-a-fiew elevation-of-300,3 feet,.
The available storage-ecapacity- below-this elevation is 27.6
billion gallons. This:reserveoiry-the largest:in:New Jersey,
has enough-capacity to store:all the-water»whiech might fall
upon the watershed-~during-a period-of-three-or four days of
above average rainfall::. Consequently;:during-critically dry
periods, the reservoir -would-beronity-partly-full for several
‘days. The reservoir is formed by a main-dam and:seven small-
er dams.

The State of "New-Jersey permits-a-daily:average of 25

MGD te be pumped from the Ramapo-®River at<Pempton Lakes into
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the Wanaque Reservoir subject-to~the following-restrictions:
(1} cnly water in excess- of-40 MGD river-flew-ean be pumped
from tiz river to the rezervoirs-and- (2} water-from the river
cannot be removed between-June-i-ani October-1-of any vyear.
. Treatment - The capacity of the treatment+:plant located
in Wanaque is 146 MGD.: -Prechlorination and-pH+~adjustment,

‘with lime, are-the ‘specific types-of treatment applied.

“(2) - The. Newark-Water~Autherity- (Pequannock System):

Ownership - The: Pequannoeck-Water System-is owned and
operated by the City of-Newark:;-+It is-propesed-that control
of the sYstem be transferred-to the-newly-ereated Newark
Water Authority.

.. =Area Served -—-The-areas-served-in-Essex-County-are Newark,

Belleville, and parts of -Bloomfield; ‘Nutley;~East-Orange and
Irvington.

-Sources. of ‘Supply < TFhere-are-fiversterage reservoirs and

:one intake reservoir-in-the Pegquannock-System.- The character-
+istics of each reserwvwoir are listed below:

1. Canister Reservoir
Capacity. - 2,407 milition-gallons (MG)
Spillway Elevation - 1,086"
Reservoir Area-~= 350 acres

2.--Charlotteburg: Reservoir
' Capacity = 2,964 MG
Spillway Elevation - 725'
Reservoir Area-- 300-acres ((approximately)
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3, Clinton. Reservoir
Capacity - 3,518 MG
Spillway Elevation - 992°'
Reservoir Area - 423 acres

4, Echo Lake Reservoir
Capacity - 1,678 MG
Spillway Elevation - 894'
Reservoir Area- - 300 acres

5 Oak. Ridge Reservoir
Capacity - 3,895 MG
Spillway Elevation - 846'
Reservoir Area - 482 acres

6. Macopin- Reservoir
‘Capacity - 32 MG
Spillway Elevation - 583'
Reservoir Area - 12.1 acres

The Pequannock Watershed is 63:7 -square-miles in area
and the total capacity of-the reservoirs within..the system
is 14.0 billion gallons:. ' The maximum safe yield from the
system - is 58.0 MGD.

Treatment - Water-from the Peguannock-reservoirs is
treated at the Charletteburg-plant. The rated:capacity of
this plant-is 150-MGD-. -‘Prechlorination;-‘screening, aeration,
and adjustment of pH with'lime and soda - ash are-the treat-

ments usually given.

~--={3)+ - Commonwealth-Water Company:

Ownership - The Commonwealth-Water-Company-is privately
owned. As with any public-utility, its rates-are regulated

by the New Jersey State PRublic-Utility:Commission.

31



--Area -Served =--I¥vington,; Mapltewood, ~Millbuwrn and West

Orange .are the Essex County-muntcipaiities-aimest entirely
served by the Commonwealth-Water Companyg.:*~Small-<portions of
Livingston, Orange and-South Orange+-are-also-serviced by
this system; and nine: municipalities-in-Union-County are
‘served ‘entirely: or “in: part "by-the- Company as-well. The
Bernards ‘Water Company and-the Elizabethtown~-Water Company
have~connecting ‘lines~to~-the system and; when-necessary,
purchase -water from Commonwealth.

Source of Supply - Phe water from-33 wells-.and diversion

« from the Passaic River -provide the - chief-sources of water
‘for the Commonwealth Water Company. -~Purchase-of water from
= the Elizabethtown Water- -Company-'is-an additional source of
"supply, obtained  through - existing-interconnections between
the systemss- A
The capacity of-the-storage-facilities-is 1,370 MG. The
Canoe ‘Brook reservoirs: (#1 -and~#2)-in+Millburn and a reservoir
near Walnut Street:in- Livingston+tare-the -impeundment sites.
- Treatment - All-water entering the system:is chlorinated

at the Canoe Brook. Freatment-Plant located~in Millburn.

" b) ‘Major ‘Wholesaling/Distribution Systems:
It is clear :that the majority:of- water-supplied to Essex
= County is from the-two-larger reservoir systems, Wanaque-

~Ramapo and Pequannock®% described ‘in- the- preceeding pages of

o A
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this report. The -reserveirs-have a-eembined:maximum yield
~of 162 MGD. This -entire-quantity-is-not~used in Essex

- County, forwabout 50%~of - the-water-from~the-Wanaque System

- is used -in -Passaic; Bergen-and-Hudseon counties.-  Approximate-
ly 100 MGD are-supplied to~Essex‘County frem these two
».reservoir systems. :Currently,~ Essex County-is supplied ap-

» proximately~150 "MGP of+<public-water -from-all sources.

The Newark Water System~-and-the~Passaic-Valley Water Com-
‘'mission arermthe major«distributors or wholesalers of reser-
~voir water in Essex @ounty.  The-distribution-of:the water,
and  its interchangabi%tty-between-distribution systems after
‘leaving thenreserveirmthrough-interconnections, will be de-
"scribed ‘to realize "the=flexibility-of ~the-present water

system.,

(1) . -Newark Water System:

The Newark Water System-draws most~ef its:water from the
two major reservoir systems; about~50%from*the:Pequannock
and 40% ‘from the Wanaque:::~An-additionail 10+MGP,: or approxi-
mately 10% of the 'system's~supply; comes-from a pipeline
connection with the Elizabethtown-Water Cempany.- The Wanagque
water is delivered: by twin-74-=inch-transmissionlines from
‘the reservoir to-:a: balancing reservoir-in-Clifton, and then
'by a single 74-inch- transmission-main-to-the Belleville

“Reservoir, a .total distance of-20.6=miles: There are inter-
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connections .aleng the“way:tothe Peguanneck - Agueduct, the
‘Little Falls pumping-~station-of ~the-Passaie~Valley Water
Commission, .-the :Jersey-City" Agueduect,; the-Grove Street pump-
ing station of Montclair, and-to-Bloomfield: -  (See Table 2

» for list of~interconnections-on the -major systems.)

‘Supply -from the Pegquannock reservoir system-is delivered
by 48- and 42-inch transmission lines-:and extends 21.2 miles
from the Macopin Intake  Reservoir to-the Believille Reservoir,
with a by-pass arrangement-at the~Cedar-Growve- reservoir.

Water -from the Elizabethtown-Water Company-is delivered
via a connection on-the ‘Raritan~River~at-Bound:Brook. This
water enters the  Newark:system-from-the-south; while the
- water ‘from the .other sourees-is supplied:to-the system by
way of the Cedar Growe-and-Beileville reservoirs:-to the north
and west. |

Water from the Wanaque*and“Pequanneck%transﬁission lines
can be supplied to-the:Cedar Groverand-the Bellewville reser-
voirs., 'In times?of“heavy"drafty"waterifﬁamwthefPequannock
Reservoir is supplied directly~to- the Belleville-Reservoir,

“ bypassing the Cedar  Grove~-distributing reserveir: . In normal
operation, this water-fiows by-gravity-into-the reservoir
and does not pass-it::-The Wanague water;:when needed in the

“Cedar Grove *Reservoir; must-be pumped because it is at a
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TABLE 2

NORTHERN NEW JERSEY REGIONAL MAJOR -WABER SYSTEMS,
. _INTERCONNECTIONS -AND OTHER -PERTINENT DATA

Available
Transfer Pipe Diameter Direction - - : Pumping =

Interconnections Capacity (In Inches)  of Flow Yes or No '~ Direction
Wanaque (West) Pequannock

#2 (Wayne) o 15.0 12516 ~ Last to first No -
Wanaque - Jersey City

(Little Falls) 95% 25.0 24 Both Yes Last to first
Wanaque (East) Pegquannock To be ' Only emergency

#1 (Wayne) 25.0 24 First to last 1installed First to last
Pequannock - Jersey City To be

(Chittenden) 25.0 24 First to last installed Last to first
Pequannock - Passaic Valley To be

Water Co. (Great Notch) 12.0 24 First to last installed Last to first
Passaic Valley Water Co. .

Hackensack (Lodi) 6.0 20 First to last Yes First to last
Source: "Status of Water Supply, Sewage and Flood Control in the North Jersey Region, 1949",

Appendix No. 6, Samuel Emanuel, Regional Plan Association.



lower elevation-=than ‘is the reservoir: - +{FThere-is- additional

chlorination after water" leaves the~Cedar Grove Reservoir,)

“(2) - Passaic -Valtley Water~Commission:

© Water from the Wanaque‘Reservoir'(53%%;vandwdiversions
from the Passaic River‘(43%);?are“the"sources of supply for
this water distribution-system.- The State -has-granted diver-
sion rights-from the Passaic-River of 75 1MGD when the river
flow permits. Cedar-Grove; Verona-and-Nutley-receive water
from this system. The-total water-used by-these -municipal-
ities is small compared- to~the~amount supptied to other
- customers  (Paterson; ‘Passaie, “Clifton)-in-the-Passaic Valley
System.

The “sources~of ~water ~“for =boththe "Newark-System and the
‘Pagsgaic Valley Systemare-:from-the Passaic~River Basin.

Thus, if and when-:the -expected demands for-water increase,
deficits would likely:occur-in“both systems.

The -Little-Falls-supply~of ~the-Passaie~Valley Water
Commission ‘has a-large watershed-but-no reservoir storage.
‘'The Commission has the~right to take«75-MGD-from the river
at Little Falls. There~are; *however, "“two-factors which have
tended to reduce:'past-safe"yield estimates for~-the supply
below ‘75 MGD. Pirst, existing~ pump and-filter- -capacity is

somewhat less than that necessary to-permit-utilization of
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this quantity of water:' "Secondtry; “there~are days during the
year ‘when "the flow -in-the "river at:Eittle Falls-was less than
75 MGD. The minimum flow eon record- is~28 MGB:- It is.from
the -low flow period - during which-the "minitmam .0ecurred, con-
sidered in conjuction ‘with~the-storage -available in the
distribution reservoirs, that-the safe-yield of this supply
was fixed by the State Water Policy Commission at 35 MGD.
If, on the days when the~flow of "the -Passaic River at
Little Falls was below*75*-MGD, the flow could-be increased
to 75 MGD from water stored somewhere -on ‘the~watershed, and
'if additional pump and-filter "capacity - -is-installed, then a
supply of 75 MGD ~could be :pumped-continuously from this

source.

{3y - Jersey Ciby Water Department:

The Boonton Reservoir-of ‘the City of Jersey-City on the

Rockaway River'Watershed?has”relatively”smail-cépacity; con
sequently, it-is full-and-overflowing - for -several months in
even the driest -years.  Much water goes+to'waste because it
cannot be stored in the ‘reservoir. ~This overflow does not

occur "at times "when the ‘Passaic River at ‘Little Falls is very

low and so cannot heilp-directly~in this-sitwation. The Boon-

'ton ‘supply, however, does-have“an aqueduct of "greater capacity
than is 'needed -for Jersey~City's-ordinary present needs, so

»that some of .the ‘water-wasted from time to-time:at Boonton

1 M E
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could be brought throughthe “aqueduct-for the-use :0f supplies

-

-

other than Jersey City.

(4). - ‘Six ‘Munihcipal 8upply Systems: .

The above:inventory covers-altl of the-water supply

(reservoir/collection and distribution) systems  serving Essex

:County, with: the exception-of-the-six‘manieipally-owned sys-

tems supplied by wells. These -are the Essex-Fells system,
which ‘also serves the towns: of Caldwell, ‘North-Caldwell and

Roseland; -and -the systems.*of "East *Orange, ~Orange, South

nOrange, Livingston-and-Fairfield. - Pabke:3 indicates the

vwater supply:wells in®Essex-County -and summarizes-some of the

‘characteristics ‘of these systems.

- WY

'In‘concluding:the-inventory‘of<EsseX”COunty‘s water sup-
ply system, Table :4:summarizes *selected -characteristics of
each of the -major collections~and-distribution components of
the system, showing present-consumptieon,-safe-maximum yield,
supply sources, :storage-fawiltities, etc. o

‘Tables -5 -and ‘6 ~then summarize-the .systemsby-municipality,

whose water ‘departments-can generally:be-referred to as the

- retailers of water, - selling~it-directly-to-the customer. Map
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TABLE 3

WATER SUPPLY WELLS IN :ESSEX COUNTY¥ AS OF 1966

_ _ Estimated

Dry Season Plant

No. of Yield - o - - Storage _ Capacit

owner Wells (MGD) ) Numbe¥ - -~ :Capacity (MG) (MGD)
Essex Fells 17 3.8 6 4.5 5.0
East Orange 22 20.7 1 5.0 20.7
South Orange 13 1.3 2 2.0 4.0
Orange 5 5.5 1 6.0 N.A.
Livingston 8 2.8 N.A. : 12.5 N.A.
Fairfield -4 N.A. 3 1.2 0.5
Montclair 1 N.A. 2 4.0 1.3

Commonwealth 33 18.5 - 2 1371.0* 20.7
N.A. - Not Available
* - Surface Reservoirs

Source: State of New Jersey, Department of Conservation and Economic Development,
Division of Water Policy and Supply, August, 1968.



System
Fequannock
Wanague Watershed

Commonwealth
Water Company

Passaic Valley
Water Comm.

Essex Fells

" West Caldwell
(from Jersey City
Water Department)
Total system:

East Orange

South Orange
Orange
Livingston

Fairfield

Notes: lR=Reservoir

2W=Well

SUMMARY OF ESSEX  COUNTY WATER:' SUPPLY SYSTEMS

Approximate Safe
Present Maximum

Consumption Yield
(in MGD) (in MGD)

54.6 . 58.0

108.0 104.0

26.4 ~34.6

3.4 3.0

1.8 4.0

1.6 4.0

65.0 65.0

9.4 20.7

1.9 3.0

5.2 5.5

4,2 4.5

0.2 N.A.

Sources of Supply

Capacity
. - (in billion
‘TYEel' gallons) - -
5R 14
1R 282
33W -
Passaic
River3 -
17W -

Jersey City Water
System

22W -

13w -
5u -
8W> —

4w® -

3Ramapo River when flow in excess of 40 MGD.
Wanaque Reservoir flow in excess of 75 MGD in Passaic River.

4purchased from Commonwealth and East Orange when needed.
Purchased from Commonwealth when needed.
Many private wells supply additional water.

Source: Essex County water purveyors; and Planners Associates, Inc.

Pumping
Facilities
(MGD)
Gravity Fed

10.00 (2
stations)

3.48 (5
stations)

2.82 (4
stations)

25.5 (2
stations)

Gravity Fed

1.44 (3
stations)

Storage
Facilities
(million

gallons)

1371.0

89.40



TABLE 5

INVENTORY OF. WATER -UTILIPIES -BY-MUNECIPALITY - IN. ESSEX COUNTY

Approximate
- Consumption Storage
. 1967 Capacity

Municipality Source- - I Treatment-:- . - - (MGD) (MG)
Belleville Water System Newark None* 3.8 None
Bloomfield Water Dept. Newark- None 6.0 None
Caldwell Water Dept. Essex Fells None - _— 0.6 None
Overbrook Hospital 3 Wells, Newark Chlorinatien 0.7 1.3
Cedar Grove Twp. Water Dept. Montclair, Verona,

N.J. Water

Service None - 1.2 0.5
East Orange Water Dept. 22 municipally

owned welkls - - Chlorination 7.5 5.0
Essex Fells Mun. Water Fac. 17 municipally :

owned wells Chlorination 2.0 2.0
Fairfield Water Dept. 4 municipally

owned 'wells - - Chlorination 0.2 1.5
Glen Ridge Water Dept. Montclair None - 0.7 None
Irvington** (Incl. Maplewood, Commonwealth

Millburn, West Orange) Water Co. : ~Chlorination 16.1 1371.0

*"NONE" for treatment means that the specific utility-does net treat the water. All water
in Essex County is chlorinated primarily by- the-largest-purveyers (wholesalers).

**The information on areas served by the Commenwealth Water Ce. could not be- broken down
into four municipalities and the data are presented under -ene-municipality’.



ES - BY- MUNECIPALETY > IN:

ESSEX COUNTY

INVENTORY OF WATER -UBRELLITE

(cont'd)
ot Approximate
~Consumption Storage
- 1967 Capacity

Municipality Source: .. '+ - Treatment: - ... (MGD) (MG)
Livingston Div. of Water 8 municipally

owned wells Chlorinatioen 2.3 4.3
Maplewood Commonwealth (See Irvington)
Millburn Commonwealth (See-Irvington)
Montclair Water Bureau- N.J.D.W.S.C.

Wanaque -

"Pequannock None - 4.7 4.0
Newark Board of Public Works Wanaque- - 40.0

Pequannock;, - Diverse* - - 50.0 700.0

Elizabethtown - 10.0
North Caldwell Water Dept. Essex ¥Fells None - 0.3 1.29
Nutley Water Dept. Passaic Valley

-Water Commis-

sion (PVWC)

Newark:- None 2.1 None
Orange Water Dept. 5 wells; muni-

cipally owned

reserveir Diverse 3.4 258.0
Roseland Water Dept. Essex Fells None - 0.9 None

*"Diverse" treatment may involve a variety of proeesses; -ineluding -prechlorination,
screening or aeration, and pH-adjustment with lime-and/er soda ash.



-INVENTORY OF -WATER-UFILITPIES~BY MUNECIPALI®¥-IN.-ESSEX COUNTY

(cont'd)
e Approximate
o . -Consumption Storage
- . 1967 Capacity

Municipality Source- - ' Treatment- . +-- - (MGD)- (MG)
South Orange Water Dept. 13 municipally

owned wells Chlorination 1.8 3.7
Verona Water Dept. PVWC - None S 1.4 3.0
West Caldwell Water Dept. 'Jersey City

System Chlorination 0.8 3.5
West Orange Commonwealth : - (See--Irvington on this table)
TOTAL - 156.5

Source: Planners Associates, Inc.
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TABLE 6

ESSEX COUNTY WATER ' INTERCONNECPIONS-AND *SBRVICE AREAS

 Municipality

 Belleville
" Bloomfield

11Ca1dwell
. Overbrook Hosp. -

. Cedar Grove
. East Orange

- Essex Fells

' Pairfield
Glen Ridge
Irvington

Livingston
Maplewood
Millburn
Montclair

Newark

North Caldwell
Nutley

. Orange

" Roseland

South Orange

Verona
West Caldwell

~ West Orange

(SHOWN BY MUNICIPALITY)

Estimated ‘Population

- Served

38,620
54,780

9,840

6,000

17,870
78,290

2,470
6,420
8,810
64,100

29,000
25,110
21,580
44,540

399,500

- 5,310
32,480
35,080

3,840
17,590

15,640
11,650
44,090

-+ -Date of Data

12/66
12/66

8/67
8/67

12/67
12/67

12/67
3/68
1/67
1/67

4/65

8/67

10/68

1/67
1/67
1/67

1/67
3/68

5/67

' Source: 1968 population estimates and application data from the
New Jersey Department of ‘Conservation:and Economic
Development; tabulations by Planners-Asseciates, Inc.
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ESSEX -COUNTY -WATER - INPERGONNBGREQNS:«AND. >SRRVICE. AREAS
-+ (SHOWN <BY ‘MUNICIPALITY)

(cont'd)
Areas Served vaaas e s enInkegeconnections

Two-with Nutley

-Bast -Orange, Nutley

P.V.W.C.,

Three with- Essex Fells
hty Hospital, Jail, : : Verona; - Cedar Grove,
aitorium, Public Works cee Caldwell
fiding
e . Overbrook
th Caldwell, Roseland, o -Orange, ‘Newark, Bloom-
ivell gL fieldy Glen Ridge
o None
e None
e East Orange '
plier to Maplewood, : -+ ~Blizabethtown and
lburn and West Orange AR Newark
i -+ Commonwealth
Ps Irvington)
fe Irvington)
fk suppliers to Clifton, . Commonwealth, Passaic
itle Falls and Cedar ©o--+«  Valley-W.-C., Newark
eve
deville, Bloomfield, R -~Jersey-City, Butler,-
rabeth, Pequannock Twp., - -+ Commenwealth, PVWC,
fne Twp., Nutley, Essex - - oo Blizabethtown Water
Inty Hospital, N. J. e s Company
001
i3 : - > West Caldwell
i T -Belleville.

c - coveo - Commenwealth, East
S Orange

Essex Fells
Commonwealth, East
Orange

PVWC,;, Essex Fells
Neorth Caldwell
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ESSEX -COUNTY WATER - INTERCONNBECEIONS: +ANE.’SBRVICE.. AREAS
-+ (SHOWN ‘BY ‘MUNICIPALITY)

(cont'd)
$or Areas Served covd s se s enETaerconnections
Two-with Nutley
Bast -Orange, Nutley
P.V.W.C.
Three with- Essex Fells
Jnty Hospital, Jail, : Verona; - Cedar Grove,
fuatorium, Public Works . Caldwell
-gilding
1 - Overbrook
Jth Caldwell, Roseland, S Orange, ‘Newark, Bloom-
fldvell C -field; Glen Ridge
A None
None
1 East Orange
‘fplier to Maplewood, - ~~Elizabethtown and
4llburn and West Orange S Newark
e - Commonwealth
$¢ Irvington)
#e Irvington)
$lk suppliers to Clifton, ‘Commonwealth, Passaic
‘fitle Falls and Cedar -+ +  Valley-W.-C., Newark
“dve
#lleville, Bloomfield, S -~Jersey-City, Butler,
fizabeth, Pequannock Twp., - . Commenwealth, PVWC,
4me Twp., Nutley, Essex ~- = =~ . Elizabethtown Water
Mty Hospital, N. J. R Company
#hool
3 : : . West Caldwell
Hne SRR - Belleville.
Jone <o - Commonwealth, East
1 : Orange
Sme Essex Fells
Fone S Commonwealth, East
4 S Orange

PVWC, Essex Fells
‘North Caldwell
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No. 7 shows the major trunk “and*transmission:lines of the
system, ‘indicating the basi¢-connectors which ceme into the
‘County from the reservoir systems "to the northwest. Tables

7 and 8 show .residential “water rates and water -service costs
' respectively "by municipality.~~The ‘County"s water supply sys-
tem is an extremely complex *one;and it should«be emphasized
that any description-such‘as-the-one ‘offered -here involves

"some over-simplification~in-the interestssof clarity.
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TABLE 7

RESIDENTIAL WATER-RATES-IN-RSSEX COUNTY

S : Cost ($)
Minimum - Gallons- - per 1,000 Cost of
Chg. for of Water Gal. of- Additional Water
Length of Service per Available- - Water Ini- Rate Per
Billing Per. Biliing with "Min. tially 1,000 Range in
Municipalities In Months Period ($) Charge - Supplied- Gals. (8) Gallons
Belleville 3 5.15 7,500 0.69 0.69 7,500-247,500
0.60 over-247,500
Bloomfield 3 3.90 8,250 0.47 0.47 0-75,000
, 0.39 75,000-143,000
0.31 143,000-675,000
0.23 over-675,000
Caldwell Boro 6 6.50 - 10,000 0.65 0.65 None
Cedar Grove 3 4,80 8,000 0.60 0.60 0-50,000
~ : 0.45 50,000-450,000
0.35 over-450,000
East Orange 3 3.25 1,000 3.25 0.43 07375,000
- - 0.40 over-375,000
Essex Fells 3 3.50 1,000 3.50 0.60 None
Fairfield 3 l1e.00 - 20,000 0.50 0.50 0-20,000
’ : : o 0.40 20,000-40,000
0.30 40,000-60,000
0.25 over-60,000
Glen Ridge 3 4.50 7,500 0.60 0.60 0-225,000
: 0.40 over-225,000
Irvington 3 2.41 1,500 1.60 0.63 0-75,000
: 0.48 75,000-750,000
0.37 750,000-7,500,000



Municipalities

RESIDENTIAL WATER -RATFES.-IN-ESSEX COUNTY

Livingston

Maplewood

Millburn

Montclair

Newark

North Caldwell

Nutley

(cont'd)
: o Cost ($)
Minimum Gallons--- per 1,000 Cost of
Chg. for of Water Gal. of- Additional Water
Length of Service per Available -+ Water Ini- Rate Per
Billing Per. Billing with Min. tially 1,000 Range in
In Months - Period (§) - Charge-:-- - Supplied. -~ Gals. (§) Gallons
3 6.70 7,500 0.89" 0.52 0-75,000
: 0.47 75,000-150,000
0.40 150,000-225,000
0.33 over-225,000
3 2.41 1,500 1.60 0.63 0-75,000
: 0.48 75,000-750,000
0.37 750,000-7,500,000
0.25 over-7,500,000
3 2.41 1,500 1.60 0.63 0-75,000
, 0.48 75,000-750,000
0.37 750,000-7,500,000
0.25 over-7,500,000
3 3.30 7,500 0.44 0.44 7,500-75,000
: ‘ : ' : 0.38 75,000-750,000
0.29 750,000-7,500,000
3 3.50 3,750 0.93 0.93 0-3,750
0.30 3,750-75,000
0.27 75,000~-750,000
0.23 750,000-3,750,000
0.20 over-3,750,000
3 4.50 7,500 0.60 0.60 None
3 3.25 1,000 3.25 0.43 None



RESIDENTIAL -WATER - RATES - IN «ESSEX COUNTY

(cont'd)
Minimum- Gallens- - per 1,000 - Cost of
Chg. for of Water Gal. of- - Additional Water
Length of Service per- Available-- Water Ini- Rate Per
Billing Per. Bil%*ing with Min. tially 1,000 Range in
Municipalities In Months Period ($§) = Charge- -~ - Supplied: - Gals. ($) Gallons
Orange 3 4.00 1,200 3.30 0.54 0-9,000
: : : 0.44 9,000-375,000
0.39 375,000-1,875,000
0.20 over-1,875,000
Roseland 3 4,25 760 5.660 0.75 None
South Orange 6 7.80 6,750 1.15 0.54 None
Verona 3 3.00 4,000 0.75 0.75 None
West Caldwell -3 3.50 4,000 0.87 0.65 None
West Orange "3 2.60 1,500 - - 1.70 0.74 0-75,000
: 0.60 75,000-750,000
0.48- 750,000-7,500,000
0.37 over-7,500,000

Source: Responses from individual municipal water departments collected by Planners Associates, Inc.,
in September, 1969.



TABLE 8

WATER ~SERVICE "COSPS “IN-ESSEX COUNTY
- (By “Municipality)

Residential- =~ Water-Demand: - Gals/XG00 Cost/ - Cost/ Cost/

Floor/Land Rate - (Gals/ Sq. Pt~ Initial 13,500 28,000
Municipalities Area:Ratio - - Cap/bay) "~ < Land-Area+-- 1000-Gal. Gal. Gal.
Belleville 0+237 75 - 32 $0.69 $ 8.60 $19.64
Bloomfield 0.217 75 - -30 0.47 6.72 13.30
Caldwell 0.122 95 ‘35 0.65 9.10 15.60
Cedar Grove 0.078 80 : - 48 0.60 7.80 17.40
East Orange 0.438 70 : - 29 3.25 - 8.84 14.86
Essex Fells 0.034 80 - - 30 3.50 11.30 19.70
Fairfield 0.045 80 : - <38 0.50 - 10.00 13.60
Glen Ridge 0:091 80 - 48 0.60 7.50 17.70
Irvington 0.493 o 70 - 27 1.60 - 9.97 20.05
Livingston 0:059 80 - <43 0.83 6.24 18.10
Maplewood 0.131 75 40 1.60 9.97 20.05
Millburn 0.056 80 - - 42 1.60 - - 9.97 20.05
Montclair 0.111 75 -4} 0.44 - 5.50 12.98
Newark 0.742 65 - - -30 - 0.93 6.50 11.00
North Caldwell - 80 : - -54 0.60 - 7.50 17.70
Nutley - 0.146 75 - ‘34 - 3.25 - 8.84 15.29
Orange 0.328 75 - 40 3.30 - 10.18 19.12
Roseland - 80 " Y 1o 5.60 - 14.00 26.00
South Orange 0.084 80 g ~ 55 1.15 - 7.68 17.94
Verona - 0:-098 80 - 44 0.75 - 10.50 21.75
West Caldwell 0.065 80 : 44 0.87- 10.00 19.75
West Orange 0.115 75 - * 34 1.70 11.48 23.32

Sources: Tri-State Transportation Commissien, May,-1968;-Essex-County Water Purveyors.

calculations and tabulations -by :Planmers-Asseciates, Inc.
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! C. - ‘REVIEW.-OF -EXESTEENGAWATER DEMAND

++ 1} vGenerak -Statemerton Demand

Demand for water within"an urbanized community is dependent

on many factors.  Among these‘:are:climate :{which-affects water
~demand -for such purposes as-air‘conditioning-and lawn sprink-
»1ling) ; type-of ‘service*- fmeter -or ‘flat-rate) and-related cost;
--gtandard ‘ofrliving; pressure-and-quality of ‘water; size of
+ urban ‘area ‘and ‘densit¥y-patternss -and the~area of -land devoted
 to different land-uses» (industry, commerce;-residence, etc.).
»'All of these -factors relate' to 'the population-level within
*a given area:.

In analyzing-water demand in 'Bssex~County;, ‘the factors
considered most - important ‘are land -use, or major use cate-
gory; ‘density, as -measured by "floor -to land-area-ratio; and
population size. ' As'will-be discussed; this report's basic
demand projections:are -basedron~a‘:facter -which-relates con-
sumption levels “to fleoor~space areas for each land use.

First, some ‘definitions of *demand compenerts: Public
water consumption accounts~for ~thelargest-use of water.

- The "entire -supply "system described-under:this report's inven-
tory of -water supplyrsources~and-facilities+is for public
‘use, Public water use ean, “in turn; be -breken ‘dewn by major

land uses (residential, -industrial; ~commercial, etc.). In
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addition, ‘some water is -suppliedoutside- the:public system

for ‘private:industrial rusae; -"In these:instances; industries

may have their own :wells  or“othér sapply-sources which may
meet "all or a- portion of their "demand. ‘A-+third major compon-

ent of overall demand:fg~for:irrigation:-In-the discussion

that -follows,; some-of "the-data-is given for ~these -three broad
‘demand “components; ‘while *most information-rekates to the
specific ‘land use categories”into-which-public- consumption
can 'be divided.

- ‘The categories of-public-water ‘consumption can be clas-
sified -as 'residential or domestic; "industrial; ~commercial,
‘public (more explicit~definition used-here), waste and mis-

‘cellaneous; and ‘are-characterized-as follows:

xa)*Domesticfggwnesidentfal“usefconsists”efPwater furnished

to houses, apartments, ‘motels and hotels for drinking,
bathing, washingfAsanitary;tculinary;wandflawn+5prinkling
purposes. Domestic "use ~accounts-for between+30:and 60% of
total ‘water consumption-in-an-:average city; *and:between 50
and 90 gallons -per capita per -day f(hereinafter ‘referred to
as gpcd) . - Using ‘the :*gped "measure, it was found-:that Essex
‘County ‘residential -or ‘domestic - water consumption was about

70 gpcd.
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b) ‘-Industrial uses of waterrare diverse. No-:direct relation-

ship -exists between - the-amount~of -industrial water used and
the population of ‘the-community; but 20:te 508%-cf the total
quantity of water used in g¢gpcd *is normally charged to in-
vdustrial usage. -Usua%ly~the large-=sized cities, such as New-
ark, have a greater degree .of industrialization and, hence,
industrial usage accounts for a correspondingly ‘greater per-
centage of total consumption. -Essex County was found to fall
“within the 20 to '50% range; as slightly less than 50% of all
water used in -the county‘'was:for industrial -use from both

public and self-supplied sources.

¢) Commercial water ‘is classified as that which is used in

stores and office-buildings for sanitary; janitorial and air

».conditioning purposes. ‘Commercial use of water amounts to

about 10-30% of total consumption.

d) Public use of water -for parks; ‘public buildings and street
‘washing contributes to®~the -total amount of -water consumed

per capita, and accounts for about 5-10% of-total usage,

Fire fighting demands -are ‘usually=included in this class of
water use as well. The total guantity of water-uéed for fire
fighting may not be large, ‘but, because-of -the high rate at
which it is redquired over short spans, it may have consider-

able impact on the design -of "delivery -facilities.,
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. e) Waste :and 'Migscellaneous ‘uses *of “water *tnclude that lost

‘because of ‘leakage-in*mains; "meter -malfunctions, reservoir
evaporation,; and -unauthorized uses:;™ “About 1:0=15% of total

‘consumption may be charged “to waste-and ‘mtscetlaneous uses.

-+ 2; » ‘Bxtsting ~Bemand by Category

In 1960, the total amount 'of “water "consumed"in the nine
northeastern -New Jersey counties* was-806:MGD; according to
a ‘report -prepared by -the ‘New Jersey - Division of ‘Water Policy
and ‘Supply. - ‘Of this amount; 489 “MGD were -used by public
sources, 288 'MGD 'by ‘private *industrial ‘systems-and 29 MGD by
irrigations It -has-been estimated-that rapproximately 1/3 of
- the ‘water used by ‘industryin -the ‘nine-countyarea is sup-
plied by public ‘sources, which ~amounted-to 144 MGD. The
remaining 345 :MGD were *used *for-residential; commercial and
public’activitiesa:*Commercfal=activitiesﬁusewapproximately
20% of the total :public-supplied water, -or -about ‘96 MGD.
‘Residential ‘use :in-the rarea ‘was rabout~239-MGB;-or 60 gallons
per capita ‘per -day - tgpcd) s ‘Publicruse ‘was estimated at about
10 MGD. '

As shown -on ‘Tablke=»%; recomparable 1960 demand for Essex

*County amounted to -approximately -:40 -MGD, -of -which 120 MGD

*Bergen,; Morris, -Hunterdon; "Middlesex; ‘Hudson; Somerset,
Essex,; 'Passaic and-Union counties.
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TABLE 9.

WATER DEMANB "IN “NINE "NORPHERN.“NEW~FERSEY COUNTIES
) AND’ESSEX‘@@UNTY -=-1960.
(Mllllon ‘Gallons “Per '‘Day —- MGD)

Broad Demand Components c-e: oo Nine Counties : Essex County
Public 489 120
Industrial 288 19
Irrigation c 29 1
Total 806 140

Land Use Categories (Public Demand)

Residential 239 63
Industrial 144 29
Commercial 96 24
Public Use o 10 4
Total _ 489 120

Source: "Water Resources Management in New-Jersey", Nevember; 1967, page 29.



- were from public -sources; 19 *MGD -fromprivate rindustry and
only one MGD -from-irrigation; - The *public ssupply :breaks down
as follows for the major use-categories:: 63 -MGD for resi-
dential; 29 for -industrial; 24-for -commercial; -and foﬁr for
public uses. - Following-is~a-discussion of demand in Essex

County by -each major -public water consumption category:

a) Residential Water Demand:

In Essex County; -as:elsewhere, -the "rate -of ~residential
water ‘use in a given-area:or municipality is dependent par-
ticularly on the  following factors: population distribution
and densitys; income:levels; - -the method of waste water re-
moval; and amount of -lawn-area.- The national-average for
residential water use-is 80 -gpcd.*-However; -Esgex County,
with an estimated 1967 pepultation -0£-966,610-persons**, con-
sumed approximately-70 -MGD-sotely-for residential -or domestic
purposes -—-=- Or an -average-of-onty-about 70.:.gpcd. This demand
estimate also:corroboratesﬂthe~l970~usevrateta§plying the
computer method -developed for ~future -projections  (as described
herein) .

It is logicaluthatmthewnatiénabwaverageuwould be higher,

for in the County there are disproporticonately more people

*From "A Study of -Residential ‘Water Use", Department of

- Housing and -Urban -Development, 1967.

**Estimate by -New Jersey -State- -Department of - -Conservation
-and Economic -Development.
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living in apartments ‘and -high -density low~income areas than
in the Nation as a whole.  These -characteristics tend to
lower water consumption. - -Conversely, -hich.income areas, with
large lawns and lot sizes, -increasge thc -water -demand rafeb
Table 11 estimates the -water demnand -by municipality for 1967.
It is based on State population estimates-for -that year, and
on the Tri-State  Transportation Commission's - 1963 floor space
and land area estimates. Weighted factors were developed
taking into consideration derived -floor ‘to-land ratios, and
estimated gallons per capita per -day: for residential water
use in Essex County. The following table-illustrates varying
consumption -0of water for residential -use, according to the
critéria that residential -water usage increases -per capita as

the floor to land -area-ratio decreases:

TABLE 10

s e i T

YWEIGHTEB RECIBENTIAL WABER -CONSUIMPTION
: "FOR~BSSEX COUNTY

Floor to Land Ratio o wsenaes o Gallons/Capita/Day
0.0 - 0.099 S B 80
0.1 - 0.399 : T L 75
0.4 - 0.699 o 70
0.7 «- 0.999 i ‘ - 65

The national average water demand rate of 80 gpcd was

assumed to be characteristic of an average residential floor
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to land area ratio. Utilizing-the-average floor to land

ratio of 0.170 for the -study area, Essex-County-would demand
water at the national average rate.  lMunicipalities above and
below this average will demarnd water -at-a lesser or gresater
rate. Downward adjustments were-made -in those few areas that
are -still served by septie tanks. -Similar adjusted increments
were made in the estimates -of municipal water use based on

the 70 -gpcd nine-~county average. As Table -1l -indicates, the
total residential water demand-in ‘Essex County in 1967 was

estimated ‘to be approximately 71.7 lIGD.

b) Industrial Water Demand:

Total industrial-water consumed ‘in Essex County was
compared with industrial .usage rates -per.-industry group (SIC
Code) in a study done.rfor 'industries-in California for the
period between .1957-=1959. ' 'The underlying assumption was that
industrial water -use :in California -may-be assumed to be com-
parable with that -of Essex~County. - Mereover,.-the assumption
was made that the :proportionate - use-of water for.both "light"
and "heavy" industrial cateéorieSwremainedrconstant during

the ‘ten-year -interwval -from=1959-te -the present.#* . Using these

*Heavy industry includes the food, paper,--chemical and petro-
‘leum categories; while-kight industry-includes the textile;
apparelr-lumberrufurniture;x@xintingfand~publishing; rubber;
leather; stone, clay and glass; ‘primary metals; fabricated
metals; machinery; transportation-equipment; instruments; and
miscellaneous durables categrries.- This classification is
defined in the ‘Standard Industrial-Classification Manual,
published by the U. S. Government. -In-this context, the
classificatipn is -based'.en water-use by actual industries
within each category located -in ‘Essex County.
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TABLE 11

TOTAL ESTIMATED RESIDENTIAL WATER DEMAND RATES IN ESSEX COUNTY =- 1967
water De-
mand Rate
Tri-State Tri-State (Gal/1000
1963 Resi- Residential Water '‘De- 1967 sq. ft. of
1968 Residential dential Land _Area: mand Rate Water De- Residential

Population Floor to Floor Area (000's (Gal/Cap- mand (000's Floor Area/

Municipalities Estimates .Land Ratio (000's. sqg. ft.) sqg..ft.):. - ita/Day) Gal/Day) Day)
Belleville 38,620 0.237 87,050 367,514 75 2,897 32
Bloomfield 54,780 0.217 132,650 610,813 75 4,109 30
Caldwell 9,840 0.122 18,630 152,886 75 738 35
Cedar Grove 17,870 0.078 29,860 383,436 80 1,430 48
E. Orange 78,290 0.438 188,980 431,895 70 5,480 29
Essex Fells 2,470 0.034 7,020 205,557 80 197 30
Fairfield 6,420 0.045 12,140 272,746 80 513 38
Glen Ridge 8,810 .0.091 18,190 199,215 80 704 48
Irvington 64,100 0.493 158,510 321,387 70 4,487 27
Livingston 29,000 0.059 58,910 1,004,857 80 2,320 43
Maplewood 25,110 0.131 58,280 445,241 75 1,883 40
Millburn 21,580 0.056 49,770 887,234 80 1,726 42
Montclair 44,540 0.111 89,490 802,803 75 . 13,340 41
Newark 399,500 0.742 888,480 1,197,128 .65 . 25,967 30
N. Caldwell 5,310 0.039. 9,410 238,606 80. 424 54
Nutley 32,480 0.146 73,930 506,050 75 .. 2,436 34
Orange 35,080 0.328 64,440 196,577 . 75 . 2,631 40
Roseland 3,840 .0.040 7,710 191,754 80 2,806 45
S. Orange 17,590 0.084: 31,970 381,972 80. - 1,407 55
Verona 15,640 .0.098 29,950 305,683 80: . 1,251 44
W. Caldwell 11,650 0.065 21,970 336,761 . 80. 932 44
W. Orange 44,090 0.115. 102,860 890,877 . .75. .. 3,307 34
Totals 966,610 2,140,200 10,330,992 . 70,985
Sources: "A Study of Residential Water Use" by HUD, 1967; Tri=State.Transportation Commission,
May, 1968. 1968 population estimates by Essex. County.Water' Purveyors;. Jersey Depart-

ment of Conservation and Economic Development. . calculations.-and. tabulations by

Planners Associates, Inc.



criteria, it was found-that-heavy -industry uses four to
five times és much water -per.-day-as dees-light industry.

Weighted industrial -water ruse--facters were. progranmmed
for the computer to-compare with-informatien available on
industrial floor space and land area from-the Tri-State
Transportation Commissioen -in order to calculate .industrial
water use in Essex -County. - Pollowing -this-methodology, it
- was determined that industrial water -use-was some 72.8 MGD
in 1963,

- According to. the State, -only--about one-third of the
water used by industry is -supplied by -publie sources in the
nine-county -northern -New ‘Jersey--area-of whieh-Essex County
is a part. However, this figure will likely-be. as high as
40-50% in Essex County, -as-Table 9 would indicate. In 1967,
roughly 30-35 MGD :of the estimated& 70+.-MGD.:0of water used by
industry was publicly-supplied, with the remainder being
supplied by private sourees--or-reuse-of the-water previously

supplied -through publice rand -self-supplied sources.

c) Water Demand  for -Other Uses:

The residential and-industrial -use categories make up
about 75% 0f total :public:--water -demand,.and well oever 80% of
all demand compoenents. -:However, -at least tweo-ether categories -
should -be briefly discussed--here---- that-fer commercial use

and that for wvarious public uses,

61



Table 9 indicates -that-ceommereial use-makes-up about 20%
of total public water -consumption-in-both.the -nine-county
area and Essex -County. ' For Essex~€ounty, this-ecame to approx-
imately 24 ‘MGD in :1960. --Based -en-the-same souree, an addi-
tional 4 MGD were -demanded for-public- use.- A semewhat lower
demand -quantity for ‘these ‘uses-was derived-by -applying com-
mercial and related -use-faetors-—te -the Tri-State-information
of land area and floer space for commerecial and -public uses.

According to this methody 'it-was-determined-that combined

commercial, public -and-quasi~public demand -was only 19.6

- MGD in 1963.
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D. 'FORECAST -OF ~-FUPUYRE ~WATER DEMAND

1. - -Future -Demand ~feor -State~and Region

a) Statewide Demand:

It is expected that the-demand for-water throughout the
State and region will increase-in the future-at-a-substantial
rate. The total State demand in-1960-was-685-MGDP for public
uses, ‘576 MGD -for -industrial -use; and 239.:MGD -fer :irrigation
or agricultural uses. --The New -Jersey Division ef Water Policy
-and Supply has projected-that, by~1990, these-usages will in-
crease to 1,801 MGD -fer-public-uses, 1,113 -MEGD for industrial

uses, and 355 MGD -for-irrigation uses.

b) Regional Demand:

In the nine~county 'region of -northern.New-Jersey, the
public -demand for water ‘is, likewise, -expected-to increase by
almost 200% from :489 -MGD in-3+960 -to 1,227-MGD in-1990. Sim-
ilarly, industrial use 'is projected-~to-increase. from 288 MGD
to 497 MGD, and -agricultural-use-<froem 29 MGD to 66-MGD between

1960 and 1990.

#vpmes« sees - TABLE 12

- ~PAST ~AND ~PROJECTPED;-WARER "BEMAND » EN-»NENE NORTHERN
~NEW -JERSEY «COUNTPEES~{Mrlitron~Galkieng-Per~Day - MGD)

o

Demand - - ::k940 ~>2950 - +<}960 - +1970 <2980 1990

Industrial ~«° N.A, ~- 285 ~ - 288 =~ 345 - -409 447
Public <+ 268 - 381 ~'--489 ~ -667 -+ 907 1227
Irrigation .+= NoA. ~aNsA, -~ -~-29 . +--44 <054 66

Total S ne s GGG e +8061 ~EB56 1370 1790
Source: "Water -Resocurces -Management-in New-Jersey", November,

--1967, page 29.
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It is-apparent that shortages-eof water¥ will begin to
appear in the future unless steps are-taken to-manage this
resource more -carefullys - The -above--demands can be met with-
in the natural -water supplies-of ~the-State-if - -there is ade-
quate planning for:- the-needed supply-and-distribution systems.
If the 1990 projections ‘are correet, more than 50% of the
State demand of :3,270-MGD will be needed -ir-the-nine-county
northern New -Jersey -area. ~This water will have~-to come from
new sources of water-supplty both -from-outside-and from with-

in the region,

‘2. ‘Future -Demand-FPor +Bssex-Ceuntys-~Cemputer Model

- - -Applicatien-Methodology

Computer derived-totals for water demand,-based on floor
space areas for each:-land use activity;-were-caleculated and
compared with actual past-recorded-consumption  in order to
establish ‘a mathematicecal -model whieh-may be-used.to simulate
future -demands -whenever future -}kand use -space-requirements
have been fully determired. - -For-this -precessing, the basic
data were contained :en :the Tri~State ~Franspertation Commis-
sion's tape, ‘supplying-information -on land use@‘iand area and
~floor area. By manipulating-the ‘available-data~in combina-
tion with varieuS*ﬁaetorsVﬂggggg~setSNofvealculations were

quantified to develeps - (1) ‘floor to land-area-ratios which
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were,expressed'in-threewdigit*decimal»ferm;d£2r land areas
which were -previously 'tabulated-in -square~feet-and converted

to acres; and - (3) -water ~demand -expressed in-gallems per day.

- In-developing the calcutations,nattonally~derived standards

of water used per 1,000 square~feet-of-fleor space were mul-
tiplied by the total-floor ‘space "for-that particular land

use. - Special ‘water usage standards-were developed for Essex
County based on land use ‘intensity, employment -and population
distribution ‘and density. - Pour 'such categories-were tabulated
as indicated:

L T

- +Manufacturing

-Commercial; Publie -and:Quasi- Publlc
Re51dent1al

- Other

i<

Qe oo
1

The totals of each of the three -sets-eof calculations men-
tioned ‘above were developed for eight-subcategories of land
use. - These include:

- Manufacturing

-=-Commereial, Publie:and -Quasi-Public

- Residential

~-Streets and Highways

- Open Space and Vacant

- Mining

- Water, -Swamps, Reservoirs - -and Watersheds
- Other

5Q OGO oY
|

Grand totals ‘in the above three - sets-of-ecalculations
were prepared for each :of the eight categeries-of land use
and for three geographical -units: (1) 1/4.-square-mile grids;

(2) municipality; and (3) county.
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Using the computer method ‘deseribed~herein, the 1963
water demand in -the--entire-County; fer-all purposes, amount-
ed to some 158.7 MGD. - Phis-compares favorably with the
average total daily water-demand-range of some-140 MGD to
170 MGD estimated -for~-1960-and -1970 -respectively-by the State,
as shown in Table 13.

The ‘computer -and-State ‘water:-demand ‘totals for Essex

| ‘-County -are higher -than -those~supptied by publie-and private

purveyors. -This ‘was 'probably-‘due to ‘the faet that much
water used ‘by industry-is-self-supplied or - -reused water.
Moreover, leakages and:other ‘unreported-water-usage simply
- go unestimated -in avaitable records.--As-an~example, public
demand for -water ‘in-Essex ‘County-in 1966« frem-all purveyors
amounted -to ronly 134.,7 MGD- == -considerably less than the
- above-cited overall projected-comnsumptien ferecasts made

- either by the '‘State or: by -ther-computer- method- already described.
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« s~ TABLE-13

- 'PASP "AND~PROFJECTFED -PYBELIC; ~ENBUSTRIAL AND
-AGRICULTURAR “ATER “DEMANBS ~FN~ESSEX COUNTY
i e e w1940 = 1990
(Mllllon Gallons Per Day - IMGD)

Demand - © - -+1940 ~-}950 - -~}960 - ~1970 -32980 1990
Pubiic : 73 - -98 - - 120 - -151 - 188 231
Industrial - N.A. ~° 18 =« 19 - 20 - 21 22
Irrigation - *N.A. « N.A., -~ + 1 o« =3 .- 4 5

Total - 73 - 116 -~ 140 - 174 213 258

Source: Adapted and modified - -from "Water Resources in New
S Jersey", November, 1967.

In conclusion, ‘it appears to -be -possible-to determine

- future water demands-to-the year 1990 using computer calcula-

tions based on<«:land ‘use-floor area space allocations. Since

the mathematical model “hasbeen developed; with :proven re-

© sults -approximating -actual -existing ‘water-demands, then it

is logical to assume -that-future -demands for water may also

be projected in‘:a similtar fashion.

++3 s ‘»Demand Forecasts

‘a) - By Use Category:

Table 14 estimates~water demand by -munieipality for 1963,

based ‘on the computer model application method developed for

‘this report and described 'in-the preceeding section. The
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TABLE 14

WATER DEMAND-BY MUNZCIPALITY -- 1963
(Gallons per Day)

Commerceial, Public

Manufacturing & Quasi-Publie- . - Residential - Other Total
Belleville 5,328,901 487,728 - 2,304,900 1,973 8,123,503
Bloomfield 3,747,504 757,417 3,818,925 8,934 8,332,781
Caldwell 38,013 209,155 594,675 2 841,846
Fairfield 1,729,875 105,880 310,050 4,411 2,150,208
Cedar Grove 470,780 195,250 766,800 8,127 1,440,958
East Orange 1,862,976 1,351,120 6,206,625 1,865 9,422,587
Essex Fells 17,761 18,373 158,850 1,836 196,821
Glen Ridge 38,229 107,905 493,875 7,556 647,567
Irvington 2,255,130 759,456 4,705,200 9,311 7,729,097
Livingston 734,490 274,333 1,569,825 16,775 2,595,424
Maplewood 635,829 313,335 - 1,637,775 14,637 2,601,576
Millburn 179,019 431,433 1,378,575 16,290 2,005,318
Montclair 287,861 741,757 2,888,100 8,522 3,926,240
Newark 48,592,477 11,616,898 - 28,890,225 93,123 89,192,724
North Caldwell 16,678 103,585 - --- - 365,400 - 25,656 511,320
Nutley 2,984,748 298,876 - 1,946,700 973 5,231,297
Orange 1,513,817 640,858 - 2,439,000 6,258 4,599,934
Roseland 351,000 52,555 191,250 2,719 597,525
South Orange 130,393 394,929 - 1,065,825 1,868 1,593,016
Verona 186,059 216,351 897,525 64 1,300,000
West Caldwell 202,304 97,348 641,025 16,286 956,963
West Orange 1,480,677 465,601 2,753,100 39,606 4,738,985
Total 72,784,531 19,640,151 66,024,225 286,803 158,735,710

Source: Tri-State Transportation Commission Land ‘Area -and :Floor -Space -Inventory, 1963; and
Planners Associates,

Inc.



{ data on this'table"reflects"demandvfromwgil*sources, both

~ from the public systems ‘as-well as private, industrial and
agricultural systems. ' The “table shows 'that -manufacturing

- had the greatest demand, -at 72.8 MGD, -altheugh-this use had
only one-seventh as much land-area-and one-fourth as much
floor space as the residential category. ‘Residential demand
ranked second, at 66.0 ‘MGD; “while commercial, public and
quasi-public uses combined ranked a-distant third, at 19.6
MGD. The remaining - miscellaneous -uses; classified as "Other",
amounted ‘to 0,3 MGD.

As future land ‘use- space ‘reguirements-are projected with
greater precision, it-will be-possible -to forecast demand in
greater detail by use-category -and -by-municipality utilizing
this same methodology. The State ‘has -foreeast-on Table 13
the projected future consumption levels in-Essex County by
major demand components: ‘It shews,..in..general, that public
suppliers will account-:for -approximately 90%-0of the water
demand from:1970 to: 1990, -while private industrial and agri-
cultural suppliers will :-censtitute-only-10% of-total demand.
‘Because Essex County.-is-~largely built. upy andmis~ngt expected
to have a substantial population-increase-~to 1990;}£he rate
‘of increase in ‘demand ‘between-+960+-and -1990 is-not as great
as that‘forecast»ﬁenwhhewStateworm;egien.~ﬁASwshown on the

table, public demand -is ‘projeeted *to-itncrease~from 120 MGD
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in 1960 to an estimated -23}-MG@D *in-1996, -or -nearly a 100%
- increase. Note ‘that - demand-for -private-use+is projected to
‘increase -onlty slightly. during-the same~period, -from 20 MGD

to 27 MGD.

b) By ‘Municipality:

In 1963, ‘nearly -60% -of ‘the estimated -total demand of
158+7 MGD was ‘within=the 'City of Newark, primarily because
- of he concentration=of -industries -there whieh rare supplied
not..only through ‘the ‘public.'system.but from private sources.
+ If only public water :consumption is taken, Newark's demand
would, - thus, be .proportionately-:lkess.-+Bxaet-future demand
- forecasts ‘by municipality mast await.the-development of land
--use 'and ‘floor rspace ‘projeections. Hence, no-precise forecasts

shown -at this point.

c) By Major -‘Water Purveyor:

In Table :1}5, and en - the -graphs -that-follow, the State
Division -of Water :Management-apd Pelicy - has prejected future
- 'water demand -to ‘1990 -for reachof -the major puwrwveyors which
~~serve~Essex-GountyateThea&nﬁenmattenﬁis»basigqlly self-

3
n““’

X explanatory o JR o I VI U
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TABLE 15

WATER -CONSUMPTION FOR :MAJOR ‘PURVEYORS ~3ERVENG -NGRTHERN -NEW JERSEY
AND PREDICTED FUTURE -WATPER- BEMANBDI«Mrkiiron-@atlens Per Day)

Purveyor -In Yield
Essex County Grants 1950  -1955 -+ '1960 - ~1962 - k970 1975 1980 1985 1990
Commonwealth

Water Co. \ 25 13.55' - 16.16  18.83 19.68 -24.6 -28.2 32.4 37.4 42.7
~Elizabethtown

Water Co. - 112 - 29.44 41.11 . 52.68  60.75 90.0 115.0 147.0 188.0 240.0
Pequannock

(Newark) : 50 57.22 54.82 55,28 54.24 55.0 ‘55.5 56.0 56.5 57.0
Passaic Valley : 75 35.95 35.26 32,75 36.53 41.0 44.0 47.2 50.6 54.3

Wanaque (North
Jersey District
Water Supply :
Comm., ) 94 82.86 92.43 102.34  106.89 123.0 135.0 147.0 161.0 177.0

Boonton (Jersey
City) 65 61.63 62.72 58.09 © 56.94 54,9 -53.7 52.5 51.3 50.1

Purveyor Not In
Essex County

Hackensack 90 43.53 52.53 64.41 66.02 84.0 - 97.0 112.0 130.0 150.0

Middlesex : 38 11.06 13.07 16.05 17.66 25.7 32.5 41.1 52.0 65.7
New Brunswick 16 10.42 11.33 12,33 12.50 - 14.4 -15.7 17.2 18.8. 20.5
Perth Amboy 10 9.01 9.39 10.00 - 9.63 - 9.9 10.1 10.3 10.5 10.7
29 Smaller

Purveyors 90.5 38.82 45.39 51.36 - 54.58 - 72.3 -86.5 104.8 126.3 154.0

Source: "Water Resources Management in ‘New 'Jersey", ‘Nevember, - 1967, page 34.
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PAST AND PROJECTED DEMAND BY MAJOR PURVEYORS
LARGER WATER SYSTEMS OF ESSEX COUNTY
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E. SJIZTCH PLAN: ¢ 'PROPOSALS ~-FOR-MERTING -FUTURE DEMAND

‘I, ‘Summary "of ‘Water Deficit rand General-Recommendations

‘a) ‘Summary of Future Water -Demand/Supply Deficit:

As has been indicated 'in 'the preceeding section, it is
anticipated that there will:-be-a three per cent -annual growth
in public water demand  for ‘Essex County over the three decades
from 1960 to 1990 -- from 120 MGD to 231 -MGD. On the other
hand, total capacity of the facilities currently supplying
water to ‘the County 'is limited ‘to 176 MGD, as is shown on
Table 1:6. Capacity assigned to Essex County ron the right-
‘hand column of this -table “is based on the--current percentage
of ‘each ‘system's total consumption - in Essex County which, in
‘some -instances, may-:increase, but-it is -a realistic estimate
‘of ‘current capacity.

As the '‘graph ‘that follows 'indicates;, Essex-County thus
‘continues to have -a :slight exeess:of-capaeity over demand,
but by 1980 ‘this ‘picture.is. expeeted to-have changed. It is
estimated that there will be a defieit of 22 MGD-by that date,
'which could “increase to '55-MGD -by ‘1990 if supply. facilities

re not increased -accordingly.

:‘1_).

Table ‘16 -also points 'up an impertant basic fact regard-
ing the -County's ‘water -supply == namely that -safe maximum
'yields from the Pequannock ‘and -Wanaque systems, currently

the main sources -for ‘Essex County ‘water, have-been exceeded.



TABLE 16

SUMMARY OF CURRENT -CONSUMPPEON--ANB ~CAPAGETY+ASSESNED PO. ESSEX COUNTY
FOR EACH WAPER--SYSTEM, 1966 {Mi¥TieonGatieng Per-Day -- MGD)

Safe Present - %-0of Consumps. ---- Essex County Essex County

Water System Max. Yield Consumption--  ~"In-Essex €ounty: - . CONSUMp.s Assigned Capacity
Pequannock 58.0 54.6 : 100.0% B 54.6 58.0
Wanaque 164.0 108.0 : 50.0 e 54.0 52.0
Passaic Valley

Water Comm. '3.0 3.4 ‘ 100.0 : 3.4 3.0
Jersey City Water

Department 65.0 65.0 2,5 1.5 4.0
Commonwealth

Water Company 34.6 26.4 o 60.0 ' 15.8 20.8
Essex Fells 4.0 $.8 100.0 : 1.8 4.0
East Orange 20.7 9.4 o 100.0 ». 9.4 20.7
Orange 5.5 5.2 : 100.0 5.2 5.5
South Orange ‘3.0 1.9 - 100.0 1.9 3.0
Livingston 4,5 4,2 100.0 4.2 4.5
Fairfield 0.5 0.2 100.0 0.2 - 0.5
Total 302.8 270.1 56.0 1152.0 176.0

Source: Projections from "Water Resources -in New ‘Jersey", November, 1967; and Planners
Associates, Inc.



ESSEX COUNTY
SUMMARY OF PROJECTED PUBLIC WATER DEMAND/SUPPLY DEFICIT
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Although steps -can "be -taken to ‘increase -the . capacity of these
two systems, ‘and -they rare :so sreecommended ‘beldow, it should be
emphasized ‘that ‘long-range ‘solutions -toward meeting the
County's future deficit- involve :tapping watersheds in addition

to the Passaic ‘River Basin.

‘b) General Recommendations:

Before advancing -gpecific -physical proposals for increas-
ing water supply facilities available to Essex County, two
- general recommendations  -would be in order:

(1) suffice it to say "that ‘the ‘County should be planning
now, and should encourage implementation of capital proposals
‘as soon as possible, ‘well ‘before the time when -demand exceeds
‘the capacity of systems supplying this area. There is still
sufficient time to plan for and build the -needed-facilities,
but this time is.rapidly :running out. - The -County should play
a role in ensuring that coordinated plans.-are developed by
‘the suppliers. Among:other -objectives, -these -plans must deter-
mine -to what extent new 'facilities to-better tap existing
sources or entirely '‘new ‘sources-of water will be needed to
meet the -future. demands of *the County's -communities.

(2) Planning -for '‘Essex."County"s- future-water- supply must
‘be closely coordinated ‘with''State-~wide :and-regional plans.

A single county '‘cannot.- effeectively plan-fer its-future water
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supply without such coordination-because~its..sources lie
‘increasingly beyond :its boundariesvandmbecausewevery.munici—
pality in the region ‘is -faced with-the--same -spectre of future
w§ter sh.crtages.

Looking at the functional ‘diagram -of water supply admin-
istration (see chart), ‘it 'seems-obvious that-the resolution
-of ‘problems -in 'the -supply 'of water -is dependent.upon the co-
‘operation--of ‘State and- district authorities. There is some
- overlapping of responsibilities,.-and :some rareas.where respon-
- gibilities-rare not. covered -at -all.. ‘Of particular concern to
the greater Newark area ‘is-that-no-centratl ‘responsibility has
- ‘been brought to ‘bear.on the problems -of ebtaining the cooper-

-ation of various :municipatlities.  ‘This :cooperation will be
- required in order ‘to ‘request and-sign contracts with the North
Jersey District Water.:Supply Commi'ssion :-to. provide transmis-
‘sion pipelines.

What is needed -is.'a..responsive-body empowered to plan,
construct, finance and operate-water faeilities from the source
to the user municipalities.-In additien, some means of co-
‘ordination should ‘be‘created'se-that cempatible.planning be-
tween sewer and watenxauthonitieswbeeemegwﬁeasiblgéénd is
facilitated.

(3) Although:noLattempﬁwhas’beenmmadewto»quantify the

- magnitude of this -problem, river-pollution-places.a constraint
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FUNCTIONAL DIAGRAM OF WATER SUPPLY ADMINISTRATION

Governor

Department of Conservation and
Economic Development

Division of Water Policy and

1

New Jersey Board
of Health

Water Policy and

Supply

Functions:

Allocates Water Use
and Rights to Water

Supply Council

Functions:
Conducts Hearings
and Advises Division
of Water Policy and
Suooly

Private Water Supply Public Water Supply
Public Utilities North Jersey District Approves Water
Commission Water Supply Commission Contracts with
Municipalities:
Functions:
Approves Contracts, Wanaque-Ramapo Round Valley-Spruce Run
Regulates Rates for T L_
Priva i nses— I iy T -
te Water Companies Present Functions: {_Proposed Functions:

Operates Wanaque-Ramapo
Reservoir; Responsible

for Delivery of Water,

Transmission Mains and

Purification

| Operate Round Valley-

| Spruce Run Reservoirs;

| Provide Transmission

| Mains and Purifica-
tion for Municipali-



on the permissable safe yields from given river supply
sources. The elimination of water pollution would guarantee

additional safe water supply.

2. Specific Proposals Toward Eliminating Deficit

a) Proposals for More Complete Utilization of Passaic

River Basin:

(1) As mentioned in the description of the Jersey City
system in Section B, the Boonton Reservoir ‘has a relatively
small capacity and is overflowing for several months during
the year, thus wasting considerable water. It is proposed
that water from this source be brought through the Jersey
City aqueduct to the limit of its capacity for the use of
consumers in the Wanaque System. This will, thereby, lessen
the use of water from the Wanaque Reservoir by-a correspond-
ing amount and thus permit Wanaque to gain that additional
amount of water in storage. Such a measure would increase
the overall effective yield or utilization of the two inter-

connected systems.

(2) Whenever Macopin Intake Reservoir is overflowing,
the Pequannock aqueducts should be used to the limit of their
capacity to supply Newark ‘and its Pequannock customers and
Wanaque Reservoir would thereby gain additional water as in

(1). The utilized flow yield of the Pequannock Supply would
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be increased by -the ameount -of Macorin -everflew delivered to

Wanaque users.,

(3) The additional water stored in -‘Wanague Reservéir by
the above described overation -could be -utilized as far as 1t
may be necessarvy to -supnlenent the -dry-weather flow of the
Passaic River at Littlzs Falils-and vermit continued pumping
at the rate of 75 MGD therefrom, As was mentioned in the
discussion of the Little Falls facility-(within the Passaic
Valley Water Commission in-Section -B), it would also b2 neces-
sary to install additional -pump ‘and filter capacity in that

orocessing facility in order to achieve this rate.

(4) When the Boonton and Pecuannoclk reservoirs are not
overflowing, additional water s:ored in the Wanagqua aystem
as a result of the above descril:ed operations could serve to
permit greater rates -of draft -from -Wanacue, thereby resulting

in an increased overall vield -frcm the -combined suprplies.

b) Proposal to Tan the kRound Valley/Spruce Run Reservoir
System:
The above vrroposals for increased utilization of waterx
within the Passaic River ‘Basin ‘could increase Essex Countv's
effective supply by 'a substantial ‘amount, estimated at per-

hars 20-30 MGD, thus postroning until after 1980 the time
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when other major ‘sources must ‘be developed. for the County.
If, on the other hand, there is another prolonged drought
similar to the one that occurred-during the early sixties, a
"major crisis could still take-place before the end of the
seventies. However, it will definitely be necessary to

tap other supply sources prior to 1990, and those that appear
" to be the most ‘logical are the Spruce Run and Round Valley
reservoirs operated by the State in Hunterdon County within
the Raritan River watershed.  This system has substantial
excess capacity, but additional transmission rand.purification
facilities must be constructed before it can be utilized to
meet Essex County ‘deficits. - However, the allocation of avail-
able water ‘resources and -the ‘buiilding of essential facilities

have not been a 'completely ratienal or orderly process.

A recent article-in "the Mewark-Evening-News, entitled
"Raritan River Water Tap Plea Concluded" (June 30, 1969,
page 21), gave credence :to -this point in:a discussion of the
much delayed pipeline project -to bring water from -the State's
Spruce Run and Round -Valley ‘reservoirs-teo municipalities in
‘northeastern New Jersevy, - The*Round'Valley/SpruceﬁRun Reser-—-
voir System can supplygwatergtowanyﬁwaterrpurveyéé willing
to provide the necessary - facilities,ineluding.purification

and transmission pipelines. .- The Elizabethtown.Water Company
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presently owns facilities  for -purification. and delivery of

additional ater. B lloreover, funds a2re availawrle for expan-

T Herkh Jevesy cThgkyplok cdataer ~Succly Coemmission has
no facili+tis=x availlahle-to deliver watar from the Round
Jalley/Spruce Run Water Supoly Project, and the. funds neces-
sary for additional facilitieg 'must ne provided by the member
municipalities. The North Jersey District ‘Water Supply Com-~
mission must substantiate its-application to the State for
water diversion richts by showing the State Water Policy and
Supply Council the necessity~for taking 90 million gallons
of water daily from the Raritan River watershed, Opposition
" to the North Jersey proposal -is expressed by the Elizabeth-
town Water Company, which - -claims the ability to sell water
at a rate of ‘$100 wer million-'gallens-less than the current
rate ‘charged by Nozth*Jergey. A number of municipalities
are seeking to canc::l cont-acts to buy water from North Jer-
sey and switch to ElizabetftowngJ«ﬁlthough:present contracts
beiween the North Jersey B?striethater»Supply Commission
and th~ municipalities=havwwbeew”uphelé~inﬁsgveral court
tests, discuscion contisiuez regarding the~stra;n;that neces-
sary uew iprovements wlll impose-on--leeal budgets.

It is clear that the uncertainty of‘“who-is to serve who"
is not conducive to the sound-scheduling of water facilities

and provision of service. ‘In the light-of the general recom-



mendations spelled -out:above,  the-means-must.-be ﬁound to

implement -this preject-as-rapidly-as possible.--There should
be an objective analysis  ef -the-alternative-means-available,
both technically -and-adminkstratively, -and-the selection of

that scheme which will-mest eguitably-distribute-the benefits

~and costs to the consumers -of ‘Essex County-and.-surrounding

areas.
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III

- SEWER PLAN



A, - OVERVEEW 0P «ESSBX +GOUNPY ~SEWER  PLAN

+k .- -Summary -0f .-Preablem ~and +Fez rRegional-~kmplications

- A reconnaissance-ef -sanittary-sewerage-  facilities serv-
ing the 22 municipalities in-'Essex :€eunty-indicated, in
general, that - -adequate - -facilities-exist in-mest-municipali-
ties within - the -County-fer-collection -and-primary treatment
- of sewage, -but that facilities-are 'not-adequate in some
areas -for more. intensive-treatment. -Saritary sewerage facil-
ities ‘are -now generally available ‘to-moest municipalities, and
'those areas-which.-are-not.:completely -sewered.-are. now either
planning or constructing-sanitary-sewerage systems.

- 'The -New Jersey-State-Department of Healilth-has stressed
-that -septic -tank - systems ~should-beprchibited-in the urban
--areas of -the State. - ‘8eptic tanks are found-enly in very
limited areas in- the 'western-portion -of -Essex-County, and
may in the foreseeable :future-be.entirely eliminated as a
result of the construction-of ‘new-sewerage faeilities to-
gether -with the extension -ef-existing systems.. -Most of the
-sanitary-sewerage ‘faeilities whieh presently serve the east-
ern-portion. of ‘the County are very-old,.and-seme -systems are
‘heavily- surcharged '‘during-pertodsef~high:rairnfall runoffs.

" 'As will be described-in-rthe feollowing.sectien, much of

the County is already 'served by "regional!" {multi-municipal)
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sewerage-faeilitiesy and~there is-no- immediate necessity for
weliminating ‘"individual’ -munieipal ‘sewage "treatment plants
--and ‘package plants~in~faverof -regionai.-area-or central
treatment -plants; where--they-arenot:overleaded.-and are pro-
viding-adequate treatment: - -The regionakizatien plan developed
by “the ‘State -may-not-beecome-a~reaktity~Ffor~many years. Of

- primary-cencern in:-the-area-+of treatment-is.-the degree of

- treatment given the sewage:by-existingrfacilities. In the

western part-of the-County, 'where munietpai-and private

systems -discharge-inte the-upstream: reaches~ef-the Passaic

--River, 'secondary treatment~is previded. -Phis:is~largely due
--to the fact-that- the Passaic River is-a-majer source of

‘potable water supply.

-In the regionalizead :systems-serving-the-heavily popu-

-‘lated eastern:portien- of “Essex-€ounty, -however, -enly primary

‘treatment is provided-. Beecause-of ~the fact-that.the treated

- primary- effluents frem-the~eastern-pertion-ef:. the County are

eventually diseharged:-inte-interstate-waters-and, further,

because the 'volume-of waste- discharged is~enereaching upon

»+the available-dissgilved:eoxygen- 1n~"these~«water§ﬂ there is

‘mounting pressure :by«State, ‘interstate«and. Federal agencies

' to provide - higher-:degrees-of-treatment-to-aiiteviate -pollution.



24 - - SBudy s@rganization

- The outline ‘for -this'Sewer -Plan parallels-that followed
' for -the-Water Plan -dealt-with"previouslys- After this intro-
ductory "overview" 'section, -the-body-of the-:study will begin
with an inventory of existing-sanitary-sewerage-facilities
‘in-the ~Ceunty and-a review ef-key-'questions;. ‘Next, the
‘report will deal -with-an-analysis-ef -existing-sewage flow
‘«and the complex-task of -foreecasting-future-velumes of sewage
- for which-adequate ‘faeilities must-be designreds Regional
and ‘local sewerage 'system piaﬁsfare*thenwconsidered, and the
~study concludes ‘with 'a~summary ‘of--some-of the-basic issues

" and ‘recommendations-that have~been advanced.
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- B; - -INVENTORY -QF +EXESTING <SANRPARY ~SEWERAGB~FACILITIES AND

-~ ~REVEIEW~QF ~KEY . PROBLEMS

1;~-Peseription~+of-the System

a) Areas Generally -Served "By~Sanitary-Sewerage -Facilities:
Map No. -5, showing Water and-Sewer -Serviee. Areas, and
described in-Section-B=la)~of the-~Water~Pilan, indicates that

most of Essex County-is-aiready served by-public sanitary
sewerage facilities. -With~few~exceptiens, the-areas served
" by water -coincide with the~areas served by-~public sewerage
facilities., - Those -portions+of the -eight:-municipalities in
‘western Essex :County-whieh do-not-yet -have-these- -facilities

are-now either -building or -~ptanning them.

«b) ~Summary-of Areas -Served-by~Each System:

‘Egssentially, ~sanitary-sewerage~serviees in-Essex County
-are -provided by twe:‘large~-regional-systems;-one smaller
regional system;, -and -several-independent; municipally-owned
systems. : "The ‘large -regienal systems-are-~+{i)-the Passaic
Valley Sewerage -Commission; “serving-all-or -parts of eight
‘manicipalities in-eastern-Essexy~and-~{2)-the Eligabeth Joint
Meeting System, -which.'serves all or parts of seven-municipal-
ities in the central:and-seuthern-pertien—-of:the County. The

smatler -regional system-is-~operated- by the €aldwell Sewerage
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:~Departmentvand“servesafiveﬂmunicipaiities~inwthat vicinity.

The~remaining ‘systems-are-independent-and ~muniteipally owned,

and have-facilities-in-C@edar~Grove, Fairfietd;-Livingston,

"'Millburn, :Verona -and~West~Orange.  (Map~No-~8 shews the areas

-0f ‘responsibility-for-each-of “these systems.)

:@) ~Summary -of -Basic-Sewerage “Facilities:

- Map "Ne., 9-is-a geographic depiction-of -the main and

- 'secondary trunk.lineswwhichﬂcollectwsewageJﬁrem the local

areas and -deliver :it-tethe treatment-plants.- On Map No.

+ 10, the general locatiens-of pumping statiens;-and of the

local-and the two regional treatment plants- (in-Newark and

Elizabeth) , rare shown. ' -TPaken together; these two maps locate

-those -facilities which~in -toto comprise~the-€ounty"'s sanitary

sewerage system. ~Table:17-provides~an invenrtory. by munici-

" pality ‘of the:system's-existing~sewage treatment plants and
~0of some -of ‘their basie-characteristics~{design capacity, type

‘of treatment 'and-eollection; reeeiving-wakers, etc.).

The -total -design capaeities~of all-these-systems combined

" is estimated to ‘be 'neariky-266-mitlilion- gakiens.per day (MGD).
- When-compared -with-the -measured-sewage-flow-of~155 MGD in
-:19644 this-cembined~design~eapacity-appears: to-be more than

- adequates ~However ;-somer-of~thesesystems-alkse-sgerve areas

located -outside:Essex<County; so- that the~execess between
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TABLE 17

INVENTORY OF EXISTING -SEWAGE~PREATMENT “PEANES :SERVENG -ESSEX COUNTY

Design Type "of- - -Type-of Treatment &
Municipality Oowner - Capacity-*(MGD) - Bffluemt~~~+~™"C6lIection =~ =" - Receiving Waters
Caldwell Municipal 0.4000 “Dl“ - Preparation, settling,
o standard rate, sprink-
- ling filter, chlorina- Tributary to
-ation, digestion, Passaic River
sludge -drying beds,
sand--filters and
separate-collection.
Cedar Grove 1. Board of 0.9000 ‘D Primary settling, high Peckman River
Chosen : " rate trieckling filter, to Passaic River
Freeholders digestioen, chlorination,
(Overbrook sludge -dewatering,
Hospital, Essex seeondary setting.
County) Separate -collection.
2. Municipal 1,7500 D Settling, high rate Peckman River
--filter, secondary to Passaic River
settling, -chlorination,
and sludge  drying beds.
Separate-collection.
Fairfield 1. Municipal 0.1800 D Temporary-plant, sep- Tributary to
(Twin Pines) - : tie tamky-sand filters, Passaic River
' chlorination. Separ-
: ate-collection.
2. Curtis- N.A. 12 --Cyanide oxidation. Passaic River
Wright
(Caldwell
Airport) .
3. Deer Park N.A. Septic tank, sand fil- Passaic River

.- texs,  echlorination.



INVENTORY OF EXISTING -SEWAGE.:

TREAFMENF - PLANTS,-SERVENG. -ESSEX COUNTY

(cont'd)
Design Type of :PType -of Treatment &
Municipality Oowner Capacity. (MGD)- Effluent--- - - Collection
Fairfield 4. Curtis-Wright N.A. I - Imhoff 'tanks, standard
(cont'd) (Dutch Land) ' rate-filters, sand fil-
ter, chlorination.

5. Curtis-Wright N.A. I 0il skimmers:

6. Municipal 0.5000 D Contact stabilization,

: digestion & chlorina-
tion. Separate
collection.

Elizabeth3 Elizabeth Joint 50.0000 D Settling, sludge hold-
(Serves 8 Meeting ing (barged to sea).
municipali- Separate collection.
ties in Essex
County)
Livingston 1. E1 Dorado 0.0050 D Septic tank, intermit-
Swim Club, tent sand filter and
Inc. chlorination.
2. Leemac Con- 0.0100 D Settling tanks, sand
struction filters-and chlorina-
Co. (Shady- . tion
brook Swim
Club)
3. Municipal 2.2500 D Step -aeration settling,
- chlorination, digestion,
sludge .  dewatering.
Separate-collection.
Millburn Commonwealth 0.0015 Settling: tanks, sand

Water Company

filters and chlorina-
tion.

Receiving Waters

Passaic River

Passaic River
Tributary to
Passaic River

Arthur Kill

Bear Brook to
Canoe Brook to
Passaic River
Slough Brook,
tributary to
Passaic River

Passaic River
Canoe Brook

tributary to
Passaic River



Municipality

INVENTORY OF EXISTING -SEWAGE -FTREAFTMENT -PEANFS+<SERVING -ESSEX COUNTY

Owner

(cont'd)

Design Type -of ~Type--0f Treatment &
Capacity (MGB) Effluent --~-:: Collection

Newark (plus
7 municipali-
ties)

Verona

West Orange

1 = Domestic

Passaic Valley
Sewerage
Commission

Municipal

Nursing Home

2 = Industrial

200.0000 D - -Primary settling (sludge

3

4.

0.

barged- to 'sea). Com=

- bined & -separate collec-
-tion in Newark; the re-
maining facilities are
separate.

0000 D & Primary settling, high
- I rate trickling filters,
: chlorination, digestion
-&-sludge drying beds,
final settling. Separ-
ate-collection.

0300 D -Clarigester, high rate
: trickling filter, chlor-
ination.

Receiving Waters

New York Bay at
Robbins Reef

Peckman River to
Passaic River

Cub Brook to
Passalic River

Joint meeting treatment- plant is located in the City of

Elizabeth, Union County.

Source: New Jersey Department of Health, August, 1968.



capacity and existing-utiltization-is-not-this-great. Table
18 indicates average-daily-flow-fer~alil-municipatities within

- each-system and summarizes~ther~capacity-of~the systems,

~---~20-~+Regionaty Stater~and~Federatr~Conbrois~en~the System

- The ~Passaic Valiey Sewerage-Commission-has jurisdiction
-over -the ~methods-of ‘pelitutien abatement-andrsewage treatment
-'in -an-area described-and-defined~ by Statute;~ This area gen-
--eraliy embraces :thoese municipalities which-are- -now served
by -the ~-Passaic-Valley-8ewerage-Commission-as deseribed above.
-*All of ‘the municipalities-in~Essexs@ounty served by the
-Passaie Valley system-are-essenttatiy-cempietely sewered.
‘Phe -treated -effluent -from:the~-Passare~Vakley-eutfall system
-~ is discharged -into hower- New-¥York -Bay-at~a*point-designated
--as ‘Robbins Reef,
‘Those -municipalities~in~Bssex~County served-by the Joint
"Meeting -System~have-their treated-wastes:=ditseharged into the
- ‘Arthur Kill throughrther-System*s~regteonal-sewage treatment
‘-plant -lecated -in the ~City eof :Eligabeth.~-FThose~communities
“rin the'westernupartﬁeﬁéthevccuntyv‘whichnare”presently served
-~by=local»munieipaiwandaarea‘treatmenttplants?#have their
"wastes-discharged,iaﬁterntréatment;~intafthewPassaic-Rivero_
tax - -The abatement-of ‘poliution-from-sewage effluent, and the

‘~requirements -to be met ‘for -discharge of-wastes<into streams
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sttem

Passaic
Valley
Sewerage
Commission

Elizabeth
Joint
Meeting

Borough of
Caldwell

*Located in Elizabeth and capacity is increased to 175.5 MGD

are included.

TABLE 18

ESSEX COUNTY SEWAGE. S¥STEMS. FLOW:-ANDDESLGN. -CAPACITIES

Service
Areas

Belleville
Bloomfield

E. Orange (Part)
Glen Ridge
Montclair
Orange (Part)
Newark (Part)
Nutley

Total

E. Orange (Part)
Irvington
Maplewood
Millburn

Newark (Part)

S. Orange (Part)
W. Orange

Total

Caldwell,

W. Caldwell,
N. Caldwell,
Essex Fells,
Roseland
Total

1967
Average
Daily Flow
(MGD)

1.76
5.88
N.A.
0.91

1964
Average
Daily Flew
(MGD)

1.49
5.90 -
1.00 - -
0.85
4.47
5.76 -
97.63
5.59 -
121.69 -

2.15
5.79
3.54
2.36
5.38 -
2.50 -
4.28-
26.00 -

Capacity of
- Net Number Treatment
Change of Facilities
{MGB)- Plants (MGD)

0.27

0.02

N.A.

0.06

0.45

0.25

N.A. ' 1 200.00
N

N.A. 1 (In Newark)

0.25 1 50.00%*

3.19 -1 (In Elizabeth)

N.A. 1 0.40

N.A. 1 (In Caldwell)

when Union County facilities



ESSEX COUNTY -SEWAGE - SYSTEMS: PLOW-AND:-BESEGN -CAPACITIES

(cont'd)
1967 - 1964 . . Capacity of
Average Average -~ Net - - Number- - Treatment
Service Daily -Flow Daily~Flew Change of Facilities
System Areas (MGD) - - (MGD) - (MGBY)- - Plants (MGD)
Independent Cedar Grove N.A. - 1.20 N.A. 2 2.6500
Independent Fairfield N.A. N.A. N.A. 6 0.0680
Independent Livingston N.A. 2.80 N.A. 3 2.2650
Commonwealth Millburn N.A. N.A. N.A. 1 0.0015
Water Co.
Independent Verona .- N.A: 1.40 N.A. 1 4.0000
Independent W. Orange N.A. N.A. N.A. l 0.0300
(Nursing
Home)
Grand Totals N.A. : N.A. 17 9.0145

Sources: New Jersey State Department of Health, August, 1969; and Planners Associates, Inc.
estimates. N



‘Or 'receiving waters by rall-treatment -ptants»in:the State,
-“other ‘than those~-directiy.- controiledr-by~the-Passaic Valley
Sewerage @ommission, ~is-under~the~jurisdietion~of the ﬁew
--Jersey State Department-of-Health: ~Fhat~is;-at}-other com-
‘munities in Essex-Geunty, ~with-the -exception~ofi~those served
“by*the*PassaichaLley~system;?come*directky'unéer‘the juris-
~diction-of ‘the=New -Fersey~8tate-Department~of Health.

The Interstate-Sanitation Commissien~has:a~veice in the
“type-of treatment~and~the~guatity-of ~effiuent-diseharged into
interstate ‘waters. : The:U; S3«Army-Corps-ef Engineers and
other  Federal and-State agencies; litkewisej;-have-an interest

‘in ‘the-overall-efficiency-of~treatment;-and-haverstudied and
‘investigated-the~flow:and~quatzty of waters~in+the waterways
“into which the-wastes-from“the eastern-part:of:Essex County
"~are discharged.

- - ‘Presently, ‘no-catastrophic-health:-hagards appear to exist
-as—a result of -inadequate~sewage treatmentsin~the-County, and
this analysis -includes -areas-served by-septig-tank systems as
well. As-a‘'result of strongerrenforcement+~and~some litiga-
‘tion by the -eontrolling;ranthorities in-recent-years, there

“has ‘beensome improvement-in~the quatity+of-effiuwent discharg-

-ed-inte the rivers.: ‘But;-because of-the use~ef»the Passaic

River as 'a potable»water-supply- sourcey:-it~is-essential to
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be continually -concerned rabout the adeguaey-~of-present-day
- -effluent treatmentﬁan&ﬂiﬁSfdischargewintdmthe Passaic

- 'River Basin.

e a3 - ~ProblemsAneassinnBssex County-

There ‘are ‘instances+in some municipatities-where heavily
“-surcharged sewer :systems,-during-perieds-of extensive rain-
~fall or peak flow-periedsy; resutt-in-overflow-into local
'streams which- from-timesto-time+ereate-nuisanee-conditions

and ‘potential -health hagards:-~"Some-municipalities may have
' to study their -internal-collection:systems~ard eliminate (or
control) such overfilows-through treatment:er~the~eonstruction
of relief -sanitary sewers.

Some ‘of “the -larger-etties~itn~the~easterm~part of the
““County  have combined sewers:{sewers-whieh- -carry-both storm
- water rand sanitary wastes}).-:Orditnarity;-these-wastes are
-conveyed to the"treatment”p&ant#formdispesa&rbut,'during

V‘*periodswoﬁtrainfaii;~@verflowsmofwcombined%starm water and

-~ untreated ‘sewageare:-discharged-directly-into-the Passaic
“River. - -Separation: of sterm water from~domestiec-and indus-
"'trial wastes-would-bemost-difficuttrand-costly, and the
‘absolute neeessity:ferreompitete~separation~efthese wastes
- for treatment and disposaivhas~pot:yet-been:-eciearly demon-

strated, -locally or~natienazty. In-many~areas-in-the County,
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" chlorination  is~provided-for-storm-water-overflows, which is
~a-consideration 'forraxshort-range-fature-possibi*ity or neces-
-sity‘in'reducing~healthWhazar&s*dae%tewoverﬁimwsf¥partiCularly
‘along-the:Passaic~River where-the~ probtem+is<eencentrated.

“In most -of the interior-communities:ofEssex~County, the:
sanitary sewerage celleection-systems~arer"separate" and the
storm water preblem-does:netrarisej;-execept~for-the afore-

' ‘mentioned :‘surcharged-conditions~created-by«infiktration due

" to leaky sewers. - - 8ueh:rdischarges-inte~streams-are inadvert-
ent,;-infrequent and - not- intentiona%- (as»in-the case with the
~larger -combined-systems ‘whieh are-found+in the-elder cities).
For example; ‘it -was estimated:-that-in 1964»some 25 MGD of
‘raw, untreated -sewage was-discharged~into: Newark-Bay by the
‘City of Newark-alone: ~This~particutar-probiem has since
-been partially corrected- with-compietienrof the:South Side

“interceptor in 1966.



€y - ~FOREGCASTEING *FUEBRE +SEWAGE FLOW

It has been‘:estimated~that the totat~1964 estimated aver-
-age sewage ‘flow in Essex-County~for-ali-systems-exceeded 153
million gallons per-day-(M@P}. ~The~1964 sewage flow estimates
were~ineluded in-+a-report-prepared by thes«Newark+Area Commun~

ity Health Study, ‘pubtished in 1965.

+1y - +Sewage-Flow-Basedon~Water Demand

Several methods may-be-used-for-estimating~anrd forecast-
ing sewage flows, among which are estimates—-based on water
usage, in that general-experience shows that 80-90% of all
water -used may-be -considered ‘te-be-used for-sewage -waste dis-
‘posal. .Based ‘upon this-assumptionj; we-ean-estimate total
~sewage flows fer ‘Essex-County-+based on the=-totai-water con-
sumption shown in the-water~study poertionrefi-this report. In
‘the water study section, one 'method used~in~determining Essex
County's water demand ‘to 1990 was ‘a-forecast-based on that
used by the ‘State:for-the-northern-nine~county area of New
Jersey.  Assuming sthat the State-water foreeasts.are correct,
and ‘assuming-that-water-and-sewage rates-will continue to
' 'increase proportionatety-to 1990y ~we ‘may-expect-the sewage
flow for Essex-County-to-berapproximated:in~the following

table:
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mospanyw 2 TABLE 19

F@RECAST ‘OF ~SEWAGRAPEOW-IN~BSSBE+COUNE¥}: .1960-1990
s ' . -GH*Gaﬁﬁons Per. Day)

Demand = %.cist 1860>~ 18%8 > . 1980w wrin s 1990
Public »- - w82 - w85 02 - 124
- Industraal - @5 ..o AT 6w 90 .- 108

Totals #=- - - AP AEL 192 - 232

s 102 a0 2 Sewage «F low 2Based sen~CempubenMeded+Application

- .Computer -derived:totals-for-sewage-flow-based on floor

' space for -each land- useaetivity was-calteculated.-and compared

- »with actual -recorded -flows - te ‘establish-a+mathematical model

» 'which may :be used~to-+gimutate-future -effluent,~when future
‘Iand use  space -requirements havesbeen.fully-rdetermined. The
*‘base file ‘for the rcomputer-operatiens; perfermed~in relation
‘to -this -study, «was the~1963 Pri«State-Pranspertation Commis-
'sion's tape. ‘' ‘This ‘file basieatrly eontained-areas of water
‘and swamp,~vacant;'street¢Jresidentia&wan&mnen*;esidential
land uses-~and; 'in ~additien, 'residentiad-and-nen~residential
‘floor space ‘area. -These data-were-manipultated-to-develop (1)
floor to :'land ratioes-: éxn@threeﬁdmgItﬁdeezma&Mfefm), (2) the

‘area in acres;~andwé&rmkhe*eﬁ@huentﬂrnﬁgui&enSkper day for

. seven -categories.of. Lanéauaaﬁw*@hea&ﬂeategeries included:

-+ 'residentialy; -manufacturingy commereialy- publdieiand quasi-
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public; streets :and ‘highwaysy-open -spaee~fand.vagant); mining;

-and ‘water , swamps, :reserveirs-rand-watersheds~- As-in the case

::0f the water model-developed-:eartier+in-this-report, totals

were -obtained for -three.geographical units::~{1)-1/4 square
‘mile ‘grids; ‘42) munieipalityy-and~{3) county.

In order to ‘determine~the -effluent~-ratey -~it-was assumed
‘that 80~90% ‘of all ‘water~demand~reguired~sewage disposal.
‘Based 'on ‘this assumptiony. facters were-derived-frem-nationally-
‘recognized -"water for sewage-ugse? standards-which could be
--used ‘to translatefleor.-:areas into-expected-sewage flows,

‘Phis method made-use-eof infermatien-ea+the-average-waste water
: ‘usage ‘per -thousand ‘square:feet-of floor -spaee--for--various land

‘‘uses, ‘and- the 'average ‘amount of ~effiuwent per gallon of water

" -used for ‘these -same -activitiesy - This information-was reworked

‘to ‘provide -weighted faeters-—suitabte for-Essex-€eunty which,
‘when -computed ‘in eombinatien-with-the-square:feotage of land
space, -resulted: in -an-appreximatien+ef the number of gallons

of ‘sewage 'per -day-for-:eaehreof 'the- seven:land-uses.: The aétual
1963 ‘total -sewage -flew-feor:the-entire-Eounty--amounted to some
"159,.5 million galklens iper day ' (MGD) using-the.eemputer method.
This compares-favorably-with-the estimated-average daily flow

- -0f 155.2 MG@D-recorded in'1964.- The 155.2:MED-sewage flow tends

- "to be ‘a -eonservative-estimate,as‘net -ati-of--the-systems in
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"~ ‘the -County reported-actnal -measured-£flreowss- Mereever, leakages
+ rand overflows plus-septie-tank-systems-eeuld«aceount for addi-
-+ *tional ' flows ‘whieh were=net recorded.
Although:residentialdflear'spaceﬁandv&&nd-areaﬂwere-greater
by -far -than -any ‘ether eategory, this-liand-use-ranked second in
- ‘generatien-of -sewage-~flew per-days--Mamufaesuring,-with 1/7 as
‘much "land ‘area‘and-1l/4-as much—-area 'devoted-te~floor space
" (showing :a greatew-intensity-of+usageyy was~ respoensible for
:'nearty ‘1/2 of alk-liquid-wastes- eurrentiy using-the County
- -and -regional - sewerage systems: - -This-emphasiges the fact
- that in the :areas:where-:manufacturing-liand-use~ig~eoncentrat-
‘ad *there ‘will -ber~a:requirement for-higher..capaeity sanitary
‘sewerage systems:: :8ueh~infermation:muskt-be-examined in con-
-junction ‘with: future-}and -use-space-requirements«in order to
" ‘more -aecurately-plan-:for«future~-sewerage~needs, Detailed
-+ engineering -studies-wiii- beregquired«to determine exact de-
**zsignwreQuirementswef\eaeh*systemﬁin;question,'
-LIn~conclusiohyaitﬂappeanewtevbempessibie%to determine
-+ *future sewerage ‘faetlityneeds~to-the -year+ 1880 using the
«eomputerﬂeaieulati@nS%basedwonwﬁleer«spaeefai%pcationso
Since the-mathemah&eﬁmedeimh&sﬁb&en%deve%epﬁa;with results
<+ «appreximatingactuad«secordeds-fowsythenvit+wewld be logical
" to -assume -that- -future:frowssmay aise~be«determined in a

~~gimilar fashion.
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" *By~ \REGIONAL~ANB+LEOGAR-SBWERAGEBFREARMENE»BLANT PLANS

~eotnsa ke BhesRagional Plan

The ‘State of New:Jersey*s-Deparbment:of Health, in its
~report:entitled "Anticipated-Capital Needs~for Sewerage
‘Facilities in -New:Jersey";~dated -Febrauary-3;=1969, proposed

-+ --a-regional -treatment~plant-to~belocatedin :Fairfield. More-
-~ over, the State recommended:that-a number:of-existing treat-
-+ ment plants be incorporatedin-the::regionax plan. The
‘regional ‘pltan,-of course;- would rinelude the present Passaic
:Valley-Sewerage -Gommigssion*s-plant..at: Newarks Existing
treatment plants—-located -in~Essex“County whieh have been pro-
" 'posed by the State~to: be +«inctuded-asrpart~ef:-the regional
- ‘plan are:located in-hLivingston; Fairfieldy;-+West Orange,
-~ ‘Verona 'and.-:Cedar ‘Greove:{see:'Map No. 1ll).
cocac o Pregumablyycakl ckistedfactikrties~#n the~State regional
‘Plan ‘may -have«-thebenefit-of:addttienal. financial - -assistance
under: the -State's -Public SanitaryS8ewerage -Pacttities Assist-
‘ance ‘Act -of 1965, - “FThe-Basex County«municipalities- of Newark,
«Irvington,.  8outh.-Orange;~East Orange; @rarge,;-Maplewood, Mill-

B
burn -and:West -Orange: willbenefit-from-theeonstruction of
""" new ‘regionak-secondary-sewage treatment-plant-facilities to
**'be -eonstructed *at EBlizabeth :({Union-County) under:+the manage-

‘ment 'of the Joint Meetingw ' ‘Costs -of -thits new~eonstruction

- w;;‘\.



MAP NO. 11
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" 'will -be ‘partially shared-by -the~Essex~gounty--municipalities

‘served 'by 'the ‘Joint Meeting.

2 aaayocal Plans

© o Treatment 'plant imprevementsy edther-in-the~form of new
-'plant -facilities or expansion of-existing-faecilities, will be

‘made ‘in 'Caldwell;:Fairfield, 'Cedar Greove-and-~Livingston.

-~ -Other -sewerage ‘cotlectien-system improevements-are slated for

- ‘Bloomfield, ‘Vereona -and-Bast Orange.
Storm sewer-imprevements have-been -seheduted for Belle-
“vitle,. Bloemfield, East-Orange;-hivingston,;-8euth Orange and

Verona. : "All.-these ‘communities-~have separated sterm and sani-

‘"+tary-sewer ‘cotlection systems.

'Arl ‘of:the system-imprevements are-tisted under the Im-

- provement.Program whieh- is outtined-at-the~end-ef~this report.
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B i =+ SUMMARY 4ANB +@GONCLUSIONS... . .

P2 dmdie Summarz

' 'As 'previously «indicatedy-akl ~of ~the-manicipaiities with-

'+ +in the 'study 'area-arerneow served-at~lkeast- in~part.-by sanitary

‘sewers. » himited -areas-ofisome~ef the manicipalities are

-°8till served by-septie-tanks; and  these areas-are in the

- 'western-portion.ef rthe~County. - In-general,~the need for con-

coa e .

struction-of "sewerage+~pipeline:faciltities~tn-this highly
developed- industriail and -suburban “Geunty-ie~not the most:
‘critical problem.,

. However, ‘the provision~of impreved-and«~new tweatment plant
‘facilities -is-already-~a~major: prebiem-fer-the+communities in

the eastern :portion:ef+the:-Countys ~Phe-instaliation of sec-

‘ondary-treatment faeilities~is now - being:considered by the

* Elizabeth -Joint-:Meetingy ‘andi pilet-plan«studies have been

‘prepared - to ‘determine:the mest ‘econemicat-methods of treat-

‘ment. - -The -Passaie~Valtey- Sewerage Commissien~ig presently

‘confronted ‘with-recemmendatirens~from-the-Federal and State

-+ 'governmants to :impreve or -increase-the ‘degree-eof treatment

[ A SN

provided; - ‘If ‘such-imprevements~are-imptemented, the contri-

* ‘buting -eommunities-wil? -be-confrontedswith~a~very -substantial

increase -in:the-eost-of ~operatitonyras~compared-to their pres-

ent-relatively low+cests;+This+is-particularly - -true for the




Elizabeth -Joint Meeting. tAg ‘g result; it-wikil-be necessary
for these communities *to-alter their priorities-and curtail
expenditures :in:other.-areasy or-alternatively-te pass these
increased '‘costs -onto ‘the ~user. - (See~PFable~268-which shows
sewer rates.)

No-rigoerous-attempt ‘has been 'made--te.;aceurately determine

-*the ‘annual increase 'intreatment costs~fer-the-municipalities

now served by the Eligzabeth Joint Meeting-or -the Passaic

- -Valley Sewerage Commission-because of ‘higher treatment re-

quirements, -but ‘an -estimate-of -from 'two-te-three times

-present costs is considered—to-be ‘conservative. -The Passaic

"Valley ‘Sewerage Commissien-has estimated -that-the rate per

'million'gallons of sewage flow wili seon ge~up- te $62.94 for

‘each participating munieipatity, 'as opposed te'the present

rate o0f-$46.90 per million galloms.+ This-is-an-increase of

$16.04, or 34%:over the present-rate.--This-is-largely due

‘to the fact that-cost-estimates-for-the-PassaieValley Sewer-

-age Commission's .proposed seecendary treatment~plant to be

locatedin Newarky 'geo ‘as-high ‘as+$200 miltten. Current esti-

mates for the propesed Elizabeth~Joint Meeting secondary

- treatment plant are:$30 million. ‘Federal amnd-:State govern-

- ‘ment ‘authorities -are-requesting-90%-BOP remevat-ef effluents.

However, local officials-would -like to-limit waste removal
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TABLE 20

ANNUAL MINIMUM SEWAGE. RATES. IN. ESSEX COUNTY -- 1968 to 1969

Key for rate basis

1. Rate per million gallons (both sewage and water).

2. Rate per single household connection.

3. Rate and range per $1,000 gallons water used.

4, Rate and range per 1,000 cubic feet water used.

5. Cost included in tax fee and the. amount dependent on.balance: of operating costs to

revenues.

6. Cost computed on a quarterly basis.

7. Tax included in tax fee.

System ‘ . Municipality Rate. Base Rate

Passaic Valley Sewerage Commission

‘ Montclair 1 $65.00

Bloomfield 1. 65.00
Nutley 1 65.00
Newark 1 65.00
Glen Ridge 1 65.00
Belleville 1 65.00
East Orange 1 65.00

Joint Meeting Sewage Commission (Elizabeth)
West Orange 1. $19.66
East Orange 1 19.66
Orange 1 19.66
South Orange 1 19.66
Newark 1 19.66
Irvington 1 19.66
Maplewood 1 19.66
Millburn 1 19.66

Borough of Caldwell
Caldwell 5 (no charge)
Essex Fells 2 $25.00
West Caldwell 2. 22,00
North Caldwell 2 22.00
Roseland 1 183.00



ANNUAL MINIMUM SEWAGE. RATES. IN. ESSEX. COUNTY -=-- 1968 to 1969

(cont'd)

System Municipality = Rate Base Rate

Fairfield , Fairfield . 1 $48.00

Cedar Grove Cedar Grove 3, 6 28.00 =-up to 20,000

‘ ' : 1.08 = 21,000 - 50,000

Verona Verona 7 (no charge)

Livingston Livingston 4 2.50 = up to 1,000
1.00 ='1,001 - 10,000
0.90 ='10,001 - 50,000
0.80 = 50,001 - 100,000
0.70 ="100,001 and over

Note: Includes cost of sewage and waste plant treatment.

i}

Source: Data collected by Essex County local governments: and.sewerage:rauthorities.

calculations and tabulations. by Planners. Associates,

Inc.



;"-tOHGO%uinitially;*withWthe“remainingwae%wt@mbeweliminated

‘*when "resourees ‘beeome=2available.

‘The municipalities ‘in-the-westerm+part+ef-the County,
+« 'which ‘drain *into -the -Passaie. River~and -operate their own

- ‘plants, ‘row provide secendary: treatment. '»Mest of these

- pkants -are -in +relativekly-good ‘operating:condition.~ Livingston
has increased-and 'enlarged its-pltant~facilities, and. the
Borough of Caldwell:has-applied ‘for -‘Federal mateching funds

--for énother enlargement-project following eone which was com-

- ‘pleted several -years ago.~+The additienal-enlargements at
‘Cedar -Grove, Fairfield,:Livingston-and-Caldwell (the latter
serving -neighboring communitiesas indicated:on Map No. 8)

*+are primarily -te provide«greater-capaeity to serve addition-

‘*al -residential areas.

Essex County ‘is-well-:ahead-of ~other~ecounties-in New Jersey,

- in that ‘regional sewerage ‘treatment:plans-developed-by the two

- major authorities handling-sewage treatment-fer-the eastern
‘and -central ‘portions:of :the+County-aiready~exist: - There has
'been-a-regional. plant:recommended~for ‘Pairfield-by the State

~"Departmentmof~Healthywwhrchvw$%§ﬂs&rve«mest»of~we§tern Essex

i}.-

Ceunty-by.suppLementingwpﬂesentwmunicip&&EYrewnedﬁahd operat-
' ed ‘sewage -treatment plamts.y - -As~therarea=$an-the western
' -portions- of -the Gounty-devetopsy~this-propesed -regional facil-
ity will beeome-moeresimportantsim-maimtaining-river quality

-and general -health-standards. i
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~ ¢« :Of -primary -interest ~im-the -County—is-:the-degree of treat-
- -ment -provided;~and-ttis «possibkexthatin-the-future tertiary
treatment-may-be ‘required for-gkl effivents-diseharged into
‘the ‘Passaie ‘River « :Ff+asueha ~¥fevet-ef treatment-does beébme
' ‘necessary, -lecal governments-wiil-again-befaced+with an ap-
- preeciable -increase. in-—annuaklexpendituve-for-sewage treatment
service. -The cost-of treatment-per housekeld~is<«much greater
--in the-smaller communities-in-the-western-part-of the County
--than ‘in- the areas-served- by the-Joint Meeting and-the Passaic
“Valley ‘Sewerage ‘Commission systems.- Beoremtes~of scale make
‘it ‘more eeonomical :te. establkishregienalized-systems for
- ‘waste "treatment; ‘partieulariy -when therequirements for sec-
'~ondary*and*tértﬁary*tneahment”aneﬂconsi&eredwﬂ Moreover,
~~~~~~~ regionalized systems-have~the -advantage eof-better-utilization
----- * -and *management~of unifted drainage :basins -fex-waker pollution
“““““ contrelnandfababementxprograms.
-~ -Some -munieipalities haverdiffioulties-with-surcharged
-~gewers-during-perieds-eof excessive=runoff:--8ome -overflow of
' sanitary -sewage-spills»into storm-sewers-er-streams, particu-
‘larly in Newark~whenewportionsroﬁﬂthe:system“afef§till com-
- bined, and may'createﬂsomebproblemS'Uf-nuisance‘gﬁaipotential

RS

health hazards.

Lo
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croeev20 ~+Gonclusions

- The ‘Essex -Countysewerage -authorities-must-.consider a
- “joint ‘approach to the problems of sewage-eollection, treat-
ment and disposal::-First,-~members-of -each~-participating
municipal or regienal -sewerage authority-must-erganize and
participate in-the:everall -planning ‘process now-being under-
‘taken by "the ‘County. --Capital-pregramming-priorities must be
re-evaluated annually; ~and-included in-each-year*s water and
-sewer ‘capital improvement-program-prepared-~by the -Essex County.
Department ‘of 'Planning, ‘Economic -Development-+and Conserva-
--tion., - This procedure-will-enable-each-local-government, or
‘regional-authority,-to+ continue-to-be-etigiblte for both
--Federal and -State ‘grant-=in-aid-programs for -sewer-improvements.
It is strongly urged-that-all new-private-housing develop-
‘ments provide sanitary-sewer-service from-the outset. From
‘time to time; the-older-sewerage-facilities-in-eastern Essex
""County will-have—-to-be -repltaced-or upgradedj;-particulary sewer-
~age-conduits-in ‘certain-seetions of Newark: -The fact that
~most-of ~the County-+has-sanitary-sewer-cotlection-systems avail-
-able-does not mean-that-present facilities- are-sufficient to
‘meet ‘future needs, neor wili*theyvnecessarilyzmeet the standards
-restablished-by the 'econtrelling State; interstate-~and Federal

© agencies,
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IMPROVEMENT PROGRAM



-+ - ‘Development plans have been -prepared-indicating the type
of facilities required‘to previde water and-sewer services

'~ ‘to Essex -County. Specific~recemmendations’willﬂbe made in
this final section of ~the report as:to-the mannmer -and sequence

in which the projects might-be -implemented.
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.-

TLWWAYG L wGriteria -for :Emprovement sRrogramming

*‘As * “EMPROVEMENT -PROGRAM -CRITERIA -AND. =F£NANCING. o

The -specific suggestions-and recommendations were made

- -after making evaluations-based -on-the following criteria:

‘1, Projected -future growth
*"-~ﬂ(a}<Population‘growth
(b) ‘Suitable-land-availability
(c) Projected-future -land-use plan(s)
‘2, © Meeting present needs

3. Meeting future needs

ta) 5-10 ‘year program
(b) 10-~20-year program

4, Geographic location
(a) Regional location
- (b) Soils; geolegy-and -topography (slope)
(c) Watershed basins

5. Stated County-wide goals -and -objectives

Water and 'sewer -facilities constructed-befere 1967 served
an estimated -966;610 -residents; «The 5-10-year water and sewer
facilities program-is expected to ‘serve -an estimated addition-
al-140;000~to~190;000-§ersons; while -the-long-range program
-of'20~years'or moreLWillrservevupwards~ofﬂlv36'm%llion per-

sons, according to estimates developed‘by*thewcoﬁnty Depart-

ment of Planning, Economic -Development -and -CGonservation.
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~+2 - -Pinancial ~Bases -for ‘Improvement -Brogramming

" -a)y Approach te-~Financing:

The basis for determining-additironal-requirements for

" water and sewer facilities - in -Essex-County -has-been estab-

lished in the initial portions of this water and:'sewer plan

‘reports - Finaneial breakdowns -for each given-project can only

be done ‘on-an individual -basiss - The -areal-or-geographic

-service area-of -some ‘of the -proposed faciltities will, no

‘doubt,; result -in -costs-which will be-prohibitive-for funding

‘of -the ‘project by assessing whelly -against -direct users. For

‘this reason, it -is-expected that-many improvements, such as

‘trunklines; mains-and treatmentfﬁlants, etecy, ‘can only be

constructed by utilizing-Federal and-°State ‘mateching grants

and ‘loans. ' "As -each individual '‘project is-considered, a pre-

liminary engineering :report should 'be prepared-in advance,

: depicting-whatwportion*oﬁﬁthe*improvementSQcan*;easonably

be borne by the local and :regional governmental water and

"sewer agencies,

" ‘The recommendations :for financing:are-+as follows:

‘1. Determine -what -proportionate ‘share :0f ‘the project
can be ‘funded ‘with 'monies from:

(a) Direct 'loan -funds =~ ‘funds to -be provided in the
form:0f loans from public agencies.
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(b) Insured lean  funds -~- :funds-te-be ‘secured from
private investors with repayment. .guaranteed by
public agencies.

(c) Revenue bonds -=- joint financing:with bonds and
loans.

-(d) General obligation bonds.

2, = Determine :‘what 'portion :of the funds wii}-be required
to finance the ‘balance of :the -project - {which some-
times may be -obtained -from -outright-grants from
public -agencies) .

b) - Sources for Financial Assistance:

Financial assistance for water and-'sewer project propos-
als may be sought from-one or ‘more governmental agencies.
‘Programs administered by these:agencies-are -outlined as fol-
lows:

‘¢t) ‘U. S.Department-of Housing-'and::Urban Development
(HUD)

(a) '‘Advances ‘for ‘Public ‘Works Planning.

. Purpose =-- :planning  for ‘specific pro:ects or
E areawide long-~range projects.,

Use -~ all types of :public works :(except housing)
are eligible,; including, ‘of :course,; water and
. o sewer systems,

(b) Grant Assistance for Water and -Sewer Systems
’ : Use -- to-help - -finance water -systems to store,
L supply, ‘treat or purify, -and transmit water;
o sewer facilities, including sanitary rsewer sys-
tems that collect, transmit, or discharge liguid
‘wastes. - Grant funds cannot cover the cost of
installing water or sewer lines-connecting to
houses -or other -buildings, or ‘local:collection
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(c)

or distribution laterals, or -sewage treatment
works which 'are -covered under other ‘Federal pro-
grams. Maximum :grants:may not exceed-50% of the
project's eligible -cost, -except -under special
circumstances.

Public Pacility Loans -- Maximum -term is 40 years.
Virtually all public works -projects rare eligible
(except schools).  Information regarding interest
rates ‘is available -at ‘HUD ‘-Regional Office.

'(2) Federal ‘Water Pollution -Contreol -Administration

oo ~(FWPCA) -~ ‘U. "8, "Department :of Interior

“(a)

(b)

Grant a551stance is available for up to 30% of
"the ellglble cost (or $600,000.; whichever is
smaller) of the project. A grant-may be in-
creased by -10% if the planning -is certified by
the planning ‘agency having ‘jurisdiction as be-
ing part of an overall comprehensive plan. In
the case of joint -projects  serving more than one
municipality, this limitation 'will apply to each
participating ‘community’s ‘shareof the project
cost, ‘up to a maximum-Federal grant of $2.4 mil-
lion for the overall project. (An applicant
receiving -a 25% 'state -construction grant is
automatically eligible to receive a '55% Federal
construction ‘grant, providing the state has water
quality standards -approved by 'the Federal govern-
ment, and ‘the ‘proposed facilities are of a region-
al nature. These ‘two requirements are met in

New Jersey.)

Grant funds may -be -used for -sewage treatment
plants, including the :various devices used in
the treatment of ‘liquid sewage :or industrial
wastes ‘which includes ‘the necessary ‘interceptor
sewers, outfall 'sewers, pumping, ‘power, and
other ‘equipment,; and their appurtenances.

'(3) ‘Economixc 'Development -Administration.:{EDA) - U, S.

- ‘Department 'of Commerce

(a)

Grant assistance 'is available for up to 50% of
the total project cost for public works, includ-
ing water -and sewage ‘systems, ‘where -such public
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works would.be located ‘in Pederally. .designated

- redevelopment areas.

(b)

Proposed projects must :contribute te long~-term

employment -opportunities and -eeenomic growth.

~~~~~ (4) ‘Division :0f -Clean- Alr~and«Waterp»New*Jersey Depart—»v
s e e e ment of Health

(c)

(a)

_Grant assistance-is available-for -feasibility

studies.

Loans funds may be -used to -cover -actual engin-
eering designs - Phe loans -are ‘interest free if
repaid within -three -years -after 'construction is
funded.

Use of grants and ‘loans .include -assistance for
the ‘design -and.:censtruction -of -new -sewerage col-
lection -and treatment. facilities.

Under the terms..of -the ‘Federal -statute of the
Federal Water Poellution Control -Act (FWPCA),
local government -is ‘eligible -for -30% -of the cost
of construction of sewage treatment plants and
trunklines.  This eligibility -can -be .increased
to 55% overall - -if the -state provides the legal
authority and the ‘money to -fund 25% -of the cost
of all such projects. The State-of ‘New Jersey
does have enabling legislation 'in ‘the "State
Public Sanitary Sewerage Facilities Assistance

- Act of 1965".
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*Be - -SUMMARY -OF -TMPROVEMENT PROGRAM

"UTU017 1 Basic ‘Recommendabions ‘ahd ‘Priorities

' Currently there are rabout 12 different -public and pri-
- vate water supply systems in Bssex  County which.ave -construct-
ed water collection -and/for distribution -facilities. Sanitary
' sewerage systems in ‘the County ‘are ‘largely under ‘the juris-
diction of two major systems:: 6 the Passaic Valley Sewerage
- Commission  (PVSC) -and the -Joint ‘Meeting - (at ‘Elizabeth), with
the ‘Borough of :Caldwell- and -independent municipal systems
-comprising lesser systems. - Basically, the ‘major need for
‘improvements in these 'systems consists of 'the installation
- of -additional -sanitary ‘sewers -and treatment plants and the
expansion and extension :of water service.
It is recommended that -.each municipality, as:a part of
"-its capital budget and ‘capital improvement -programming, an-
- nually update its programs-to include the water and sewer
facility needs. - Some municipalities in ‘the -County prepare
an annual capital budget program while others do not.
Logically, it would  -be the function of each water and

sewer agency to internally develop a-systemvwﬁich will pro-

- -vide ‘a program for the improvement of water and -sewer services,

and submit reports -perieodically-to-the -County ‘Planning Board.
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Pending the establishment of :such -a ‘program, :it rixs-recommend--
ed that the following priorities-be eobserved; -as shown on

- Tables-21 and 22, subject. to the -approval -of the local
authorities involved., - -Since-most of the programs are to be
‘implemented in the next :five :-to. ten years, -it was decided

- not to assign consecutive numerical -priorities in this
initial County-wide water and 'sewer .planning pregram. How-
ever, the estimated :year :of 'need-for each- project was

assigned on the attached capital improvement schedule.

s 22 -Summary -of rProgram Cost

© Water improvement programs within Essex ‘County for fiscal
- years 1969-1975 will cost:$6,020,500.  The basis for this
figure is the estimated development ‘cost submitted -to Planners
Associates, Inc. by the municipalities of Belleville, Bloom-
field, Cedar Grove, '‘Glen -Ridge, -Livingston, Newark, South
‘Orange and Verona. ’
Expenditures ‘for sanitary sewer improvement ‘programs in
- the period 1969-1975 are -expected to total :$44,890,500, This
figure was obtained by ‘an -analysis -of -the ecapital-budgets for
- ‘the folloWing~municipalities’orsauthoritiesr='Bloomfield,
- Caldwell, Cedar Grove, East Orange, ‘Fairfield, Eilizabeth Joint
Meeting Sewerage :Commission, ‘Livingston,; Newark, Passaic
- Valley Sewerage -Commissiony, ‘South Orange -and Verona. This

. A
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TABLE 21

WATER IMPROVEMENT ‘PROGRAMS - {CHRONOLOGICAL ORDER)

Municipality Estimated  Federal Federal - o Project Date Year (s)
or Total Grant in Funding Project- - Descriptions Certified of
Authority Cost Aid - Agency - - = Type - -and Comments By State Need
Bloomfield 110,000 Not known - TBD** ‘Water - - -Improvements - 1969
: - - - -~ for Water System
Belleville 213,500 Not known “TBD “Water - Water Mains -— 1969-1970
: | : ' and Laterals
Newark 3,096,000 Not known “TBD Water - Water Supply -- 1969-1973
Livingston 1,111,000 Not known -TBD “Water Improvements - 1969-1975
: - o ‘ for water storage,
supply transmis-
sion & other un-
specified improve-
ments.
South Orange 55,000 Not known TBD Water Round Valley -- 1970
‘ - Interconnection.
South Orange 15,000 Not known ~TBD - Water To Water Capi- -- 1970
tal Improvement
Fund Reserve.
Glen Ridge 50,000 Not known - TBD Water - Water Distri- - 1970
- bution System.
Verona 240,000 Not known -TBD Water Construction - 1970
. of Water Tank &
High Service
Water System.
Cedar Grove 1,130,000 Not known TBD Water - Improvements - 1971-1974

for Water System
(Phase II, III &
IV-Phase I al-
ready begun).



Municipality
or
Authority

Bloomfield

Bloomfield

South Orange

Fairfield

Caldwell

Fairfield

**TBD -~ To be determined.

TABLE 22

SANITARY SEWER IMPROVEMENT -PROGRAIMS .{CHRONOLOGICAL ORDER)

Estimated -Federal Federal
Total ‘Grant in Funding“
Cost Aid Agency * -
500,000 250,000 - HUD

15,000 7,500 HUD
22,000 Not known TBD**

1,808,000 702,500  HUD

204,000 102,370 FWPCA
116,820 FWPCA

250,000

-

‘Project-

Type ® < -

Date
Certified
By State

Project
Descriptions
and Comments

" Year(s)

of
Need

Sewer -

Sewer -

Sewer

Sewer

Sewer

- Sewer-

Sewerage col- 4/28/69
leetion Systems
Improvements
(Proj.-WS-NJ-
220) .
Preliminary 5/12/69
Sewer Advance

Planning (Proj.
WS-NJ-218) .

Share of Pur- --
chase of site-

new secondary
treatment plant.
(Total cost of
Elizabeth Joint
Meeting Plant -
$30 million.)
Construction 3/ 5/69
of partial

Sanitary Sewer-

age System.

Additional Al- 8/25/69
teration to
existing waste
treatment plant.
Alteration to 7/15/68
existing water
pollution con-

trol plant.

1969

1969

1969

1969-1970

-1969-1970

1969-1970



Municipality
or
Authority

SEWER IMPROVEMEMT PROGRAMS - {CHRONOLOGICAL ORDER)

SANITARY

Estimated
Total
Cost

({cont'ad)

Federal
Funding-
Agency

Federal
Grant in
Aid

"Project - -

~and Comments

Project Date

Descriptions

Certified
By State

Year (s)
of
Need

Cedar Grove

Livingston

Newark

Joint Meeting

Verona

East Orange

Nutley

300,000

2,259,000

8,492,000

30,000,000

7,500
783,000

250,000

***Tncludes both Sanitary

Not known - TBD - Sewer - -

Not known TBD Sewer

Not known - TBD Sewer-

15,000,000 - FWPCA - Sewer -

Not known - TBD Sewer -

Sewer

Not known TBD

Not known - TBD Sewer

and Storm Sewers.

‘

Sewerage -
treatment plant
expansion.

Sanitary --
Sewers & Sewer-

age treatment

plant improvements.

Sewers -

Construction -—
of a secondary
sewerage treat-

ment plant in
Elizabeth, costs
will be shared

in Essex Co. by
municipalities of
Newark, Irvington,
S. Orange, E. Orange
Orange, Maplewood,
Millburn & W. Orange.

-

Sanitary -
Sewer.

Sanitary --
Sewer Improvements.

-Trunk Sewer -

Improvement and/
or modification.

1969-1970

1969-1970

1969-1973***

1970

1970
1970-1975

1970-1975



summary figure does not include ‘the -cost -of ‘the Passaic
Valley Sewerage Commission's proposed secondary treatment

‘plant which ‘would be located in Newark.

rh i TRBLE 23

~ -+ -SUMMARY :OF :COST ‘FIGURES -FOR

&l .

-FMPROVBEMENT . PROGRAMS

» - w

- Type of -Improvement - ... Total. Bsbtimated Cost
Water $ 6,020,500
Sanitary Sewer N 44,890,500
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