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BOGERT-CHILDS ENGINEERING ASSOCIATES 
CONSULTING ENGINEERS 
624 MADISON AVENUE NEW YORK 22, N. Y. PLAZA 1-1770 
173 MAIN STREET • HACKENSACK, N. J. • HUBBARD 7-0740 

C:LI NTON L. BOGERT 
FRED S. CH I LOS 

Bergen County Sewer Authority 

66 Zabriskie St. 

Hackensack, N. J. 

Gentlemen: 

December 31, 1952 

Letter of Transmittal of the 1952 

Project Report on the Bergen County 

Hackensack River District Sewer System 

In accordance with the directive given us at the meeting of 

the Authority on October 15, 1952, and in conformity with the require­

ments of Section 29 of Chapter 123 of the Session Laws of 1946, there 

has been prepared and is transmitted herewith the 1952 Project Report 

on the Bergen County Hackensack River District Sewer System. 

This is the third project report prepared for the Authority; 

the 1947 Project Report on the Overpeck Valley was limited to 13 

municipalities; the 1950 Project Report dealt with 29 municipalities, 

including the 11 remaining in the Overpeck Project after Englewood 

Cliffs and Demarest failed to participate, and 18 , other municipalities 

(classed as Stage 2). This 1952 Project Report deals with the 11 Over­

peck municipalities, and the extension of the existing "District Sewer 

System" to provide outlet and treatment facilities for the easterly 

iv. 
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slopes of the Boroughs of Cliffside Park and Fort Lee, which were 

considered in the 1947 and 1950 reports as utilizing outlet facilities 

on the Hudson River. 

This 1952 Project Report includes 11 participants : 

Cliffside Park 
Cresskill 
Englewood 
Fairview 
Fort Lee 
Leonia 

Palisades Park 
Ridgefield 
Ridgefield Park 
Teaneck (ea sterly slope) 
Tenafly 

Findings and Conclusions will be found on Pages 23 and 24. 

Respectfully submitted , 

BOGERT-CHIIDS ENGINEERING ASSOCIATES 

v. 
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1952 PROJECT REPORT 

BERGEN COUNTY HACKENSACK RIVER DISTRICT SEWER SYSTEM 

PROVISION OF SEWAGE TREATMENT FACILITIES FOR 

THE OVERPECK VALLEY 

The increasing pollution of the Hackensack River and its tributaries 

has been the subject of directives of the State Department of Health 

since 1936 and finally culminated in 1947 in the establishment of the 

Bergen County Hackensack River District Sewer System, and the appointment 

of the Bergen County Sewer Authority by the Board of Chosen Freeholders 

of Bergen County. 

At the direction of the Authority the scope of the 1947 Project 

Report was limited to 13 municipalities and industries in the Overpeck 

Valley where the greatest degree of stream pollution was occurring. The 

east slopes of Cliffside Park and Fort Lee were not included since they 

drain toward the Hudson River and do not contribute pollution to the 

Overpeck Valley. Since Demarest and Engl~wood Cliffs failed subsequently 

to enter into the service contract with the Authority, there remain 11 
contracting municipalities in the Overpeck Project. 

Based on the 1947 Project Report, detailed drawings and specifica­

tions were prepared, and Contracts for participation were signed 

November 23, 1948 with 11 of the dverpeck municipalities. 

In the summer of 1949, bids were received for the construction of 

the trunk sewer, the intercepting sewers, and the first stage of the 

sewage treatment plant of the Overpeck Project, and the 1949 Bond Issue 

was sold to finance the Project. Cost increases required a supplementary 

bond issue which was sold in 1952. 

As of December 1952, the Overpeck Project is substantially completed, 

and sewage from the ten contracting municipalities with sewer systems and 

from several contracting industries is being treated at the Authority 

Treatment Plant at Little Ferry • 

1. 
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EXISTING DISTRICT SEWER SYSTEM 

District Sewer System. 

The Authority is empowered under Section 29 of Chapter 123 of the 

Session Laws of 1946 "in its discretion" to defer action on parts of the 

District Sewer System for which there is no immediate need. In the exer­

cise of such powers, the Authority, in 1947, set up the Overpeck Valley 

Joint Sewage Works as the District Sewer System, and action on outlet 

facilities for the other parts of the district was deferred. 

The present District Sewer System consists of a Trunk Sewer from 

the Treatment Plant in Little Ferry to the Authority Pumping Station in 

Tenafly, with a branch to Fairview and major intercepters to Ridgefield 

Park, Leonia, Teaneck and the west slopes of Cliffside Park and Fort Lee. 

This work was done under the 1949 and 1952 Bond Issues. The trunk sewer 

extension to Cresskill has not yet been started, since it cannot be 

utilized until Cresskill installs a borough sewer system. The locations 

of the Trunk Sewer and interceptors are shown on the Project Map, 

Plate 21. 

The Treatment Plant is designed for the activated sludge process 

with a nominal capacity of 20 mgd. It was also constructed under the 

1949 and 1952 Bond Issues. Expansions of the Treatment Plant, as shown 

on Plate 18, will be undertaken by the Authority in stages , to accommodate 

future increases in flow. 

Revisions of Overpeck Project. 

The law provides in Section 35 that "An Authority shall have full 

discretion in the determination of the size, capacity, route and location 

of all trunk, intercepting and outlet sewers .•. treatment plants or 

works or other plants and structures." Acting under this provision, the 

Authority approved plans for the Overpeck Creek Project which differ from 

the plan outlined in the 1947 Project Report in the following essentials: 

(a) The trunk sewer will not be extended beyond Cresskill, eliminat­

ing the proposed extension to Demarest. 

(b) Meter chambers have been shifted to more advantageous sites in 

several instances. 

(c) 

(d) 

The force main across the Hackensack River proposed in the 

1947 Project Report has been replaced by a 60-inch gravity 

sewer, and the main pumping station has been shifted to the 
treatment plant site. 

3. 

Minor changes have been made in the route of intercepting 

sewers because of field conditions and considerations of rights­
of-way. 

NE9ESSITY FOR SEWAGE TREATMENT Ji'ACILITIES FOR THE 
EAST SLOPES OF CLIFFSIDE PARK AND FORT LEE 

Cliffside Park. - --- -----
The Borough of Cliffside Park at present has a greatly overloaded 

treatment plant treating a portion of the sewage from the East Slope• 

the remainder discharges into the Hudson River without treatment. ' 

In 1946 the Interstate Sanitation Commission ordered the Borough of 
Cliffside Park to cease pollution of the H d 

u son River and to take steps 
to provide for the adequate treatment of sewage from its East Slope. 

This Commission order was amended several times, and in 1950 a Superior 

Court order was issued giving the borough until April 1952 to complete 
the firSt stage of a program to eliminate the pollution, and until July 
1955 to complete the ti 
. . en re program. Cormnencement of contempt proceed-
ings against the borough has been postponed several times in recent 

months. Plans for a new treatment plant were prepared by the borough in 
1946, but work has not proceeded under this scheme 1·nasmuch 

as the borough 
has been considering the alternative of connecting to the Authority 
System. 

Fort Lee. 

The Borough of Fort Lee at present has t no reatment f acilities for 
its East Slope, all sewage discharging into the Hudson River without 
treatment. Dur· th 

ing e past few years, the rapid growth of apartment 
developments in this portion of the borough has added greatly to the 

sewage disposal problem. In 1941, the Interstate Sanitation Commission 
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ordered the Borough of Fort Lee to cease pollution of the Hudson River 

and take steps to provide for the adequate treatment of sewage from its 

East Slope. This Commission order was amended several times, and in 1950 

the Interstate Sanitation Commission gave the borough until April 1952 to 

complete the first stage of a program to eliminate the pollution, and 

until April 1953 to complete the entire program. 

Plans for a new treatment plant were prepared by the borough in 1948, 

but work has not proceeded under this scheme inasmuch as the borough has 

been considering the alternative of connecting to the Authority System. 

PRELIMINARY STUDIES, REPORTS AND CONFERENCES 

Cliffside Park. 

At the request of the borough officials of Cliffside Park, repre­

sentatives of the Bergen County Sewer Authority attended conferences, 

which commenced in April 1952, with regard to the possibility of connect­

ing the East Slope cf Cliffside Park to the Authority System. As a 

result of these conferences, cost studies were made by the Authority 

engineers which indicated that the Authority could economically construct 

a new gravity intercepter along the route of the present Cliffside Park 

intercepter. However, studies made by engineers employed by the borough 

indicated that the cost of constructing a force main and pumping to this 

intercepter would make the project uneconomical for the borough. There­

upon the Authority initiated studies which resulted in a project which 

will prove economical to both the Borough and the Authority. 

In brief, the project involves the construction of a sewer extending 

from the Authority trunk sewer in Ridgefield to the borough trunk sewer 

on Gorge Road as shown in plan on Plate 21, and in profile on Plate 19. 

This is described in greater detail on page 12. 

Fort Lee . 

At the request of the borough officials of Fort Lee, representatives 

of the Bergen County Sewer Authority attended conferences which connnenced 

j 
I 
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in March 1952, with regard to the possibility of connecting the East 
Slope of Fort Lee to the Authority System. 

As a result of these conferences, cost studies were made by the 

Authority engineers which indicated that the Authority could economically 

conSt ruct a new gravity intercepter either along the route of the present 

Fort Lee intercepter, or along the route of the present Cliffside Park 

intercepter. However, studies made by engineers employed by the borough 

i ndicated that the cost of constructing force mains and connecting sewers 

and of pumping to either of these intercepters would make the project 
uneconomical for the borough. 

Thereupon, the Authority initiated studies which indicated that 
there would be economy to the Authority in the construction of a new 

intercepter from the Authority Trunk Sewer in Englewood along State 

Highway No. 4 to Ellery Avenue in Fort Lee and the eventual purchase by 

the Authority of an extension of this intercepter to be built by the 

borough of Fort Lee up to an amount not to exceed $300,000. The Borough 

Officials indicated that such an arrangement for connection to the 

Authority System would be acceptable to them. 

1952 PROJECT REPORT 

Necessity and Scope. 

The 1952 Project Report is called for in Section 29 of Chapter 123, 
Laws of 1946, which requires the Authority to 

" prepare or cause to be prepared a project report ••. which 

shall show a proposed plan or method of construction of its 
district sewer system. " 

In Sects. 29 and 30 of the Act, it is provided that the Project 

Report shall, by means of maps and designs, "show a proposed plan or 

method of construction of (the) District Sewer System". There shall 
also be shown: 
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(a) The route of the District Sewer System, showing intercepting 

sewers, treatment plants, pumping stations, and other 

structures. 

(b) Existing sewer systems, treatment plants and pumping stations 

within the sewer district, and the points of connection to 

the District Sewer System. 

(c) Records of the amount of sewage, or estimates of future quanti­

ties of sewage, "which could advantageously be discharged into 

the proposed District Sewer System by each and every existing 

municipal system" within the sewer district. 

(d) An estimate of the minimum flow expressed as a percentage of 

the estimated total flow that could be discharged into the 
II k proposed sewers, which minimum flow is necessary to ma e 

~ossible and advisable the •.• construction and operation 

of the • District Sewer System". 

(e) Detailed estimates of cost of the construction of the District 

Sewer System, including charges for interest, issuance and 

sale of bonds, the expenses of the Project Report, and the 

cost of all construction, including property and rights-of-way. 

( f ) Estimates of the money required annually during the first 40 

years of operation of the District Sewer System, "for the 

payment of principal and interest of the bonds authorized to 

be issued pursuant to the act, and for the cost and expense 

of the operation, maintenance, depreciation and repair of the 

District Sewer System". 

(g) Estimates of rates to be charged annually by the Authority for 

at least the first 10 years to raise the sums of money required 

for the financial and operating expenses. 

(h) "Such other information as the Authority shall deem necessary". 

This report must of necessity cover both the Overpeck Project for 

11 municipalities, and the two proposed intercepters to serve the East 

Slopes of Cliffside Park and Fort Lee, setting up schedules of actual 

l 

I 
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costs for the district sewer system to be allocated to the various 
municipalities. 

The 1952 Project Report therefore comprises: 

(a) Descriptions, maps and drawings of the District Sewer System 

comprising the trunk sewer and intercepters heretofore built 

f or the Overpeck Project, the two proposed intercepters and 
th~ Authority Treatment Plant. 

(b) Maps of existing sewer systems, pumping stations and treatment 

works showing points of connections for the sewerage systems 

of the 30 sewered municipalities in the Sewerage District. 

(c) Estimates of quantities of sewage expected from each municipal­

ity and from industries to the year 1995. (See Table 1.) 

(d) Estimates of costs of the Overpeck Project including future 

additional Trunk Sewer and Treatment Plant facilities, and 

estimates of costs of construction and incidentals for the 

proposed intercepters to serve the East Slopes of Cliffside 
Torkand Fort Lee. (See Table 2.) 

(e) Estimates of budgetary requirements of the Authority until 

1995, and calculations of rates or charges per million gallons 

to the contracting municipalities and industries for the 

Overpeck Project (Table 7) , for the Overpeck Project Plus the 

East Slope of Cliffside Park (Table 8), . for the Overpeck 

Project plus the East Slope of Fort Lee (Table 9), and for 

the Overpeck Project plus the East Slopes of both Cliffside 
Park and Fort Lee. (Table 10.) 

(f) Advantages to Fort Lee and Cliffside Park of utilizing the 
Authority's facilities. 

~lj_...___ _________________ ~-------------------------------
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POPULATION FORECASTS 

Purpose. 
A great deal of consideration has been given to forecasting 

populations for the 11 municipalities for the years up to 1995. These 

preliminary studies are required in order to arrive at estimates of the 

quantitie~ of domestic sewage contributed to the District Sewer System. 

A figure must also be set up, more or less arbitrarily, for the 

industrial flow reaching the District Sewer System, and added to the 

domestic figures to arrive at the future flows. 

These flow figures are required for four purposes: 

(a) Determining the sizes of trunk and intercepting sewers, which 

must be adequate for the 11 municipalities and industries in 

the year 1995. 
(b} Establishing the size and adequacy of the Treatment Plant 

structures which, under the regulations of the New Jersey State 

Department of Health, must suffice the 11 municipalities served 

by the District Sewer System until at least the year 1963, and 

must be supplemented in the future when they become inadequate. 

(c) Setting up budget requirements which vary with the quantity of 

sewage, and which must cover the period from 1954 to 1995. 
(d) Forecasting rates per million gallons, which must cover at 

least the first 10 years. (Rates have been forecast to the 

year 1995). 

Forecasts. 
On Plates 1 to 11 are shown population statistics from the U.S. 

Census for the decades 1900 to 1950, inclusive, for the 11 municipalities 

in the Overpeck Project, and forecasts of populations to 1995. For 

Teaneck, which is only partially sewered to the Overpeck Project, the 

forecast of the population sewered to the Overpeck Project is also shown. 

Populations have been estimated to 1995 since the Law requires 

estimates of rates and charges 11 :r-equired in each and every year during 

the first 40 years from the estimated time for the commencement of 

operations of the district sewer system". The date of commencement of 

use of' the intercepters to the East Slopes of Cliffside Park and Fort 

Lee is placed at 1954. 

In addition, there is shown on Plates 1 through 11 in pie-graph and 

in tabular form, a classification of acreages as: 

Suitable for Residential and Business 

Public and Open Spaces 

Unsuitable for Development 

Suitable for Industrial. 

These are compiled from figures presented in the 1947 Report on "Future 

Land Development in Bergen County" by the Bergen County Planning Board. 

These plates also show densities of population ("Persons per Acre") 

derived by dividing the Population figures (census or forecast) by the 

area "Suitable for Residential and Business". 

Mass curves of the 11 municipalities in the Overpeck Project are 

shown on Plate 12. The difference between Curve A "11 Municipalities -

Total Population" and Curve C "11 Municipalities - Population in Overpeck 

Project and East Slopes of Cliffside Park and Fort Lee" represents the 

po_pulation in that p,'Jrtion of Teaneck which is not sewered to the Overpeck 

Project. 

The population estimates for the Sewerage District as a whole have 

been based to a large extent on the relative growth to date of the Dis­

trict and the Metropolitan Region and on estimates of future growth of 

the Region. The forecasts were governed to a certain extent by the 

ultimate average densities each municipality is capable of accommodating. 

The ultimate populations of the municipalities (shown on Plates 1 to 11), 

as compiled by the Bergen County Planning Board, may or may not be reached 

depending on conditions which can in no wise be anticipated at present. 

The ultimate values were, except in a few cases, considered peak points, 

and guided the predictions, patterned on conditions heretofore explained. 
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However, the population forecasts in suburban communities cannot be 

based entirely on curves of past growth, i.e., on the assumption that 

existing conditions will continue. Large scale developers may, if per­

mitted, erect multiple family apartments or large groups of single-family 

houses, almost overnight; large industrial plants may also be developed, 

bringing an inrush of new inhabitants that no population study can 

forecast. 

The boroughs of Cliffside Park and Fort Lee are among the most 

accessible from New York, of the 50 municipalities in the Authority 

district. Fort Lee has since 1949 experienced a phenomenal large-scale 

apartment house development, and large open areas are still available. 

Due to the high cost of excavation of the rock which lies very close to 

the surface in Fort Lee, the difference in costs per apartment of multiple­

family and single family dwellings is less than in municipalities not 

underlain with rock. For these reasons, the forecasting of the population 

of Fort Lee is particularly uncertain. 

PRELIMINARY INVESTIGATIONS FOR THE 1952 PROJECT REPORT 

Field Investigati?_E~...:. 

For the purpose of the Project Report, field inspections and instru­

ment surveys were made of the proposed routes of the Cliffside Park East 

Slope Intercepte~ and the Fort Lee East Slope Intercepter. 

MAPS PREP~E~ 

Maps of the Existing Sewerage Systems. 

While Chapter 123, Laws of 1946, stipulates that the Project Report 

shall show the existing sewerage systems of each sewered municipality, and 

the "proposed points of connection thereof, with the proposed district 

sewer system", these maps, on advice of counsel, are included only in 

certain master copies of the Project Report which were filed in 1947 with 

the Board of Chosen Freeholders, State Department of Health, the Bonding 
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Attorneys and the Authority. Changes made since 1947 on most of these 

local maps are concerned chiefly with extensions of small sewers in 

residential areas, and the selected points of connection to the District 

Sewer System are not changed, so that the presently filed copies sub­

stantially meet the requirements of the 1952 Project Report. Revised 

maps covering the new points of connection for the intercepters to serve 

the East Slopes of Cliffside Park and Fort Lee have been filed with the 
master copies. 

Project Map. 

There has been prepared for the Project Report a Project Map, Plate 

21, showing the District Sewer System constructed to afford outlet 

facilities for the 11 municipalities and the industries presently included 

in the Overpeck Project, together with the proposed Cliffside Park East 

Slope Intercepter and Fort Lee East Slope Intercepter. 

DESIGN BASIS --------

Sewers. 

Trunk sewers and intercepters are designed to provide capacity 

for domestic sewage and industrial waste for peak flow rates at least 

4o years in the future. 11At least 4o year s i n the future" was taken as 

1990 for the Overpeck Project and is being taken as 1995 for the exten­

sions to the East Slopes of Cliffside Park and Fort Lee. Peak rates for 

domestic f l ow are t aken at 225 gallons per capita per day when the sewers 

are flowing full. Enlargement of trunk sewer facilities will be required 
in the future as indicated in Table 2. 

Load from Participating Industries. 

The industrial flow used for design of the sewers is assumed to come 

entirely from the few large industries which have contracted, or may in 

the future contract directly with the Authority for service. The flows 

from small industries, many of which are connected to the municipal systems, 

and a few of which have sewage contracts with the Authority, are too small 
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to consider in the estimates of flows. However, the Authority is vital­

ly concerned that the trade wastes from these small industries will not 

be injurious to the Authority structures. No unusual industrial flows 

are expected, or provided for, in the new intercepters. 

Treatment Plant. 
The Treatment Plant at Little Ferry is to be built in stages as 

indicated on Plate 18. The first stage, which was constructed for the 

Overpeck Project, has a nominal capacity of 20 mgd. When the growth of 

the Overpeck municipalities and future participants requires it, the 

Treatment Plant will be expanded in stages up to a capacity of 60 mgd. 

On the basis of an average flow rate of 110 gallons per capita per day 

for municipal sewage and an average industrial load of o.8 million 

gallons per day, expansion to 25 or 30 mgd. for the Overpeck Municipal­

ities will be required in the future as indicated in Table 2. 

Pumping Stat_io~!.: 
There are two pumping stations owned and operated by the Authority: 

(l) the Tenafly pumping station designed to handle sewage from Cresskill 

and Tenafly at a peak rate of 225 gallons per capita per day and 

(2) the main pumping station, at the Treatment Plant Pump and Blower 

House, also designed for a peak rate of 225 gallons per capita per day. 

No additional pumping facilities will be constructed by the Authority 

for the extensions to the East Slopes of Cliffside Park and Fort Lee. 

CLIFFSIDE PARK INTERCEPTER 

The Cliffside Park East Slope Intercepter is shown in general loca­

tion on the Project Map, Plate 21, and in profile on Plate 19. This 

intercepter consists of a pressure s~wer which will be built in easements 

paralleling the property lines of the New York Central Railroad and of 

the New York, Susquehanna and Western Railroad through the boroughs of 

Ridgefield and Fairview; and extending from the Authority Trunk Sewer to 
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the tunnel of the New York, Susquehanna and Western Railroad. In the 

tunnel, the sewer pipe will be laid in a rock trench in the fioor of the 

tunnel, to a point underneath Gorge Road in Cliffside Park, and thence 

vertically in a shaft to a point adjacent to Gorge Road where a connec­

tion will be made to the sewer system of the Borough of Cliffside Park. 

As a result of several conferences, preliminary approval of the location 

of the sewer pipes along the tunnel wall has been obtained from the 

Susquehanna Railroad. 

FORT LEE INTERCEP'I~R 

The Fort Lee East Slope Intercepter is shown in general location 

on the Project Map (Plate 21), and in profile on Plate 20. This inter­

cepter is partially pressure sewer and partially gravity sewer extending 

from the Authority Trunk Sewer in Englewood, easterly along Van Nostrand 

Avenue, and along the north shoulder of State Highway No. 4 to U.S. 

Highway 46. From there, a force main will extend to the intersection of 

Ellery Avenue and Lewis Street. 

East of this intersection the Authority will purchase connecting 

sewers and force mains to be constructed by the borough of Fort Lee to 

intercept all flow from its East Slope. These sewers and force mains 

are to be deeded to the Authority on payment of amounts not in excess of 

$300,000. 

~C~DULES OF COSTS AND CHARGES 

Interest not Limited to the Overpeck Municipalities 

While this 1952 Report is concerned chiefly with the charges to be 

billed annually by the Authority to the 11 municipalities which are 

scheduled to utilize the outlet facilities afforded by the District 

Sewer System, it must be realized that the remaining 39 municipalities 

in the Sewerage District on which action is deferred, may be called upon 

at a later date, when they have signed contracts with the Authority to 
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participate in the District Sewer System, to assume their share of the 

outstanding charges on the present, proposed and subsequent bond issues. 

Similarly, insofar as the 11 presently contracting municipalities are 

concerned, when it is necessary to issue additional bonds to extend the 

District Sewer System to the other 39 municipalities in the Sewerage 

District, outstanding charges on the Bond Issues for the Overpeck Project 

and the proposed intercepters will be merged with the new bond issue 

requirements. 

Financing the Costs. 
All financing and operating costs will be billed yearly to the parti-

cipating municipalities. No participant will be required to issue bonds 

for the District Sewer System, as this is a responsibility of the 

Authority. Therefore, participation requires no encroachment on the 

debt limit of the municipality beyond the cost of constructing or modify­

ing its own internal sewage system. The yearly service charge will be 

pro-rated to the quantity of sewage from each municipality as determined 

by the meters installed and maintained by the Authority, or by other 

approved methods as prescribed by the Act. 

Bond Issues. 
A breakdown of the present, proposed and future bond issues which 

includes the various reserves established in the Bond Resolutions adopted 

in 1949 and 1952 is ~resented in Table 2. 
The construction costs in Table 2 for the Overpeck Project include 

the costs to date plus the estimated balance for the contracts for which 

the final cost is not yet determined. Construction ~osts for the inter­

cepters serving the East Slopes of Cliffside Park and Fort Lee are based 

on December 1952 price~ when the Engineering News-Record Construction 

Cost Index (Plate 13) was 282.4. Allowance for the quantities of rock, 

timbering, stabilization of foundations and other items, which are impos­

sible to forecast, have been based on the experiences in the Overpeck 

Project. The Bond Issue for the Fort Lee East Slope Intercepter also 

includes $300,000 for the purchase of connecting sewers to be constructed 

by the borough. 
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The Bond Issues for the anticipated expansions of the Treatment 

Plant and enlargement of the Trunk Sewer facilities are also based on 

December 1952 costs, although the expenditures will not be incurred for 

several years. As explained in the notes at the bottom of Table 2, the 

Treatment Plant expansion and enlargement of Trunk Sewer facilities will, 

due to the greater total sewage flows, be required at earlier and differ­

ent dates, if the extensions of intercepters to the East Slopes of 

Cliffside Park and/or Fort Lee are completed, than for the Overpeck 

Project alone. 

It may be calculated from Table 2 that the total bonds outstanding 

in December 1952 for the Overpeck Project plus both the Cliffside Park 

a...~d Fort Lee East Slope Intercepters would be $14,698,000. This is 

well within the maximum limitation of 10% of the assessed valuation 

allowed by the Act, since the 1952 assessed valuation of the 11 parti­

cipants is $168,300,000 (see Plate 14). 

Charges for Bond Issues 

The yearly financial charges for the various Bond Issues are shown 

in Tables 3, 4, 5 and 6. The charges for the Bond Issues involving the 

Cliffside Park Intercepter (Table 4), the Fort Lee East Slope Intercepter 

(Table 5), and both intercepters (Table 6) do not start until July 1954 
since charges prior to that date have been included in the Interest Funds 

of the respective Bond Issues. 

The charges for the Bond Issues for the Cliffside Park and Fort Lee 

East Slope Intercepters, as well as for the new Bond Issues for future 

expansions of the Treatment Plant and future enlargement of the Trunk 

Sewer facilities, are based upon an average interest rate of 3.1% as 

recommended by the bonding advisers in accordance with the present bond 

market conditions. Retirement of bonds is spread over varying periods up 

to the allowable maximum of 40 years, as a result of conferences with the 

bonding advisers, with the intention that the retirements established would 

result in yearly financial charges, considering all projects, including 

extensions for future stages, which would increase in reasonable propor­

tion to the total flows indicated in Table 1. 
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Treatment Plant Operating Costs. 

Plate 15 indicates the present-day costs of operating activated 

sludge plants of various sizes, with sludge disposal in lagoons. The 

dashed heavy line, reproduced from the 1947 Project Report, was based on 

1945 conditions. The higher dashed heavy line in Plate 15 is derived by 

raising 1945 costs 70% to reflect the estimated increase in plant operat­

ing costs (labor and supplies) from 1945 to December 1952. 
The three sharply sloping lines indicate the estimated operating 

costs for the Authority Treatment Plant at various flows with the present 

20 mgd capacity, and with the Treatment Plant expanded in capacity to 

25 mgd and 30 mgd. These costs are based on the data shown from other 

plants and also on the operating costs of the Authority Treatment Plant 

to date. The forecasts of operating costs derived from these sharply 

sloping lines vary from the average cost figures used in the 1947 Project 

Report in that they attempt to reflect more accurately variations in 

cost with increased flow and expansion of the Treatment Plant, based on 

the more detailed local cost data which is now available for the Authority 

Treatment Plant. 

Yearly Flows. 

Estimates of yearly flows from the 11 municipalities and participat­

ing industries are listed in Table 1. Yearly flows from municip~lities 

are derived from the Population Forecasts on Plates 1 to 11, by multiply­

ing the forecast populations for any year by 110 gallons per capita per 

day, and by 365 days. (The degree of approximation of the estimates 

warrants disregarding the extra day in leap years.) 

A figure of 110 gallons per capita per day is used rather than the 

figure of 100 gallons per capita per day used in the 1947 Project Report, 

since calculations based on the flow records for the Overpeck Project 

indicate that the daily per capita flow to date from the present parti­

cipants averages about 110 gallons. It should be noted that this is an 

average rate of flow usen to estimate unit costs and may be expected to 

fluctuate from year to year with individual municipalities varying above 
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or below the average (analysis of the Overpeck Project flow records for 

1952 for the ten municipalities indicates the yearly averages varying 
from 95 to 146 gallons per capita per day). 

The costs for the schedules required in the Project Report are based 

on the assumption that the entire East Slopes of Cliffside Park and/or 

Fort Lee will begin using the District Sewer System in July 1954; there­

fore, flows are based on the participation of these areas for one half­

year in 1954. It is also assumed that Cresskill will connect to the 

District Sewer System in 1954, although this is a matter of greater con­

jecture than in the case of Cliffside Park and Fort Lee which are under 

Interstate Sanitation Commiss i on orders. If Cresskill is not connected, 

the total flows would be reduced about three to five percent. The 

industrial flow is assumed to vary, from 200 million gallons per year in 

1954 to 300 million gallons per year from 1955 to 1995. The total flows 

for each year shown i n Table 1 are the sum of the domestic and industrial 
flows. 

Calculations of Charges. 

Calculations of ann_ual rates per million gallons to be charged for 

the Overpeck Project , Overpeck Pr oject p l us East Slope of Cliffside Park, 

Overpeck Project plus East Slope of Fort Lee, and Overpeck Project plus 

East Slopes of both Cliffside Park and Fort Lee are tabulated in Tables 
7, 8, 9 and 10, respectively. 

Table 7. "CALCULATIONS OF ANNUAL RATES TO BE CHARGED, OVERPECK 
PROJECT". Th 

is table is figured for participation of the 11 municipal-

ities of the Over peck Project without the East Slopes of Cliffside Park 
and Fort Lee. 

Tab le 8. "CALCULATIONS OF ANNUAL RATES TO BE CHARGED, OVERPECK 

PROJECT PLUS EAST SLOPE OF CLIFFSIDE PARK". This table is figured for 

participation of the 11 municipalities of the Overpeck Project plus the 
East Slope of Cliffside Park only. 

Table 9. "CALCULATIONS OF ANNUAL RATES TO BE CHARGED, OVERPECK 

PROJECT PLUS EAST SLOPE OF FORT LEE 11
• This table is figured for parti­

cipation of the 11 municipalities of the Overpeck Project plus the East 
Slope of Fort Lee only. 
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Table 10. "CALCULATIONS OF ANNUAL RATES TO BE CHARGED, OVERPECK 
AND FORT LEE" This 

PROJECT PROJECT PLUS EAST SLOPES OF CLIFFSIDE PARK • 

table is figured for participation of the 11 municipalities of the 

Overpeck Project plus the East 
Slopes of both Cliffside Park and Fort Lee. 

The column-by-column explanation of the 
methods of obtaining the 

costs in Tables 7, 8, 9 and 10 follows: 

Columns 1, 2 and 3. 
Flows are taken from Table 1. 
The yearly flows in Column 2 divided by 365 give the average 

flows in million gallons per day. 

Columns 4 and 5. 

"Treatment Plant 
Operation and Maintenance". The costs of treat­

in Column 3 are ob-
ment per million gallons for the average flows 

tained from Plate 15 and entered in Column 4. 
Columns 4 and 2 are entered in Column 5. 

The products of 

Columns 6 and,. 
"Pumping Costs" are based on the rates of the Public Service 

. C f December 1952 and the quantities of sewage 
Electric and Gas o. as o 

to be pumped at the 

Column 8. 

Tenafly Pumping Station and the Treatment Plant. 

"Other Operation and Maintenance" costs comprise: 

1. Cost of operation of the Tenafly Pumping Station. 

2. An estlmated cost of maintenance for the sewers and 

reading of the meters. The costs are increased in 

1954 in Tables 8, 9 and 10 and also at the time of 

future enlargements of trunk sewer facilities, on 

account of the additional sewers and meters to be 

maintained. 

Column 9. 
"Administration" costs represent the administrative salaries 

f the Authority They are increased in 1954 
and office expenses o · 
in Tables 8, 9 and 10 to allow for the increased administrative 

d · of the District Sewer 
costs resulting from the increase size 

System. 
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Column 10. 

"Additions to Operating Reserve" are required by the Bond Resolution; 

they are the annual sums required which, upon addition to the Operating 

Reserve Fund, will maintain a 6 months reserve for operation. 

Column 11. 

"Depreciation and Equipment Replacement" costs are computed only for 

the mechanical equipment, chiefly at the Treatment Plant and at the 

Tenafly Pumping Station. They consist of payments into a sinking fund 

until 1976 (which is considered the absolescence point of the present 

equipment), and payments on a 40 year bond issue from 1977 to 2016 for 

the cost of replacement not covered by the sinking fund. The bond issue 

payments have been so established as to keep them to the minimum allow­

able by the Act, prior to 1989 (when the payments on the Bond Issue for 

the Overpeck Project will end). In addition, the payments into the 

sinking fund and on the bond issue prior to 1989 have been scheduled as 

proportionate to the Overpeck Project ~lows, to provide a uniform cost 

per million gallons for this item. Interest on the sinking fund is 

assumed at 1.5% and on the bond issue at 3.1%. Mechanical equipment 

included in the future plant expansions may not require replacement prior 

to 1995 and theref ore the cost of replacement has been considered as 

being subject to financing by a bond issue after that date. 

Column 12. 

"Total Financial Charges 11 are derived from Tables 3, 4, 5 and 6 and 

allow for the costs of the Overpeck Project, the Cliffside Park East 

Slope Intercepter (Tables 8 and 10), the Fort Lee East Slope Intercepter 

(Tables 9 and 10) and future Treatment Plant expansions and enlargements 

of Trunk Sewer facilities. 

Column 13. 
"Total Yearly Cost" is the sum of figures listed in Columns 5 

through 12. 

Column 14. 

The "Total Yearly Cost" in Column 13 divided by the Total Flows in 

Column 2 gives the '1Rate per Million Gallons" for each year. 

The average rates per million gallons for the period 1953 to 1965 
are also listed in each table. 
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Average Unit Costs. 

Table 11 is a summary of the average rates per million gallons from 

1953 to 1965 taken from Tables 7 to 10. It also includes the average 

yearly costs per capita for the same period, based upon 110 gallons per 

capita per day. 

Minimum Volume of Sewage. 

The 1946 Law, Section 30, subsection (b), requires that the Project 

Report show estimates of volumes of sewage which could "advantageously 

be discharged into the proposed district sewer system". Such estimates, 

based on the estimated populations of the 11 municipalities and on an 

11 per capita per day may be found in Table 1. average flow of 110 ga _ons 

i an est::un. ate of "a specified minimum per The law further regu res 

cent of the volume of sewage" which must be assured, in order to make 

possible and advisable the advantageous and economical construction and 

operation of the proposed District Sewer System. The figures in Table 1 

for the East Slopes of Cliffside Park and Fort Lee are 100 percent of the 

"volume of sewage." 

The "minimum percent of the volume of sewage" would be 62 percent 

for the East Slope of Cliffside Park. This is derived from Plate 16 and 

is based on a comparison of the 13-year average unit costs for operating 

the OVerpeck Project plus the East Slope of Cliffside Park, un~er various 

assumed percen ages o t f total flow from the East Slope of Cliffside Park, 

with the 13-year average unit costs for the Overpeck Project alone. 

The "minimum per cent of the volume of sewage" would be 52 per cent 

This is derived from Plate 17 and is based f or the East Slope of Fort Lee. 

on a comparison of the 13-year average unit costs for operating the 

Overpeck Project plus the East Slope of Fort Lee, under various assumed 

percentages of total flow from the East Slope of Fort Lee, with the 13-

year average unit costs for the Overpeck Project alone. 
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ADVANTAGES OF A JOINT PROJECT TO PARTICIPANTS 

Economy. --·--·-
In the region being served and to be served by the District Sewer 

System, there are 11 municipalities and several industries which would 

pollute the streams of the Hackensack Valley and the Hudson River if 

satisfactory treatment facilities were not provided and which are inter­

ested in keeping the am1ual costs for preventing this pollution as low 

as possible. It is brought out in this report that pollution can be 

controlled more cheaply and efficiently by a joint project than by 
individual efforts. 

It must be kept in mind that the estimates of annual costs in 

Tables 7, 8, 9 and 10 for the period till 1995 are based not only on 

calculations involving many uncertainties , but also on the assumption 

that ever y year the municipalities will contribute an average flow 

equivalent to 110 gallons per day per capita for the population in 

that year, whereas as mentioned previously, it is evident from the 

records that the per capita rate of flow varies from year to year and 

that no two municipalities have the same per capita rate. Furthermore, 

but of less significance in differentiating costs between participants, 

since all are equally affected, prices are based on December 1952 

levels, and are assumed to stay at that level till 1995. While the 

annual charges give a reasonable basis for comparison at present price 

levels, they should be used with discretion in measuring the benefits of 

the Bergen County Hackensack River District Sewer System. The prime 

consideration, in the last analysis, should be the control of pollution, 

or in the words of the Act (Section 62), "the protection and preservation 
of public health, safety and welfare". 

In addition, in those cases where participation in the Authority 

Project may involve a slight increase in cost, it should be realized that 

this small difference in cost allows the individual municipalities to 

enjoy the many advantages of participation in the District Sewer System . 
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Other Advantages to Participants. 

Other advantages of participation in the Authority Project are: 

(a) Construction of new treatment plants or reconstruction and 

extension of existing inadequate treatment plants would create 

a tremendous expense. Within a relatively few years, it is 

possible that these facilities, even if expanded, might again 

become inadequate, thereby requiring further expenditures. 

(b) Since obligations to the Authority are taken care of each year 

in the municipal budget, the borrowing capacity of the munici­

pality is not encroached on by the contract with the Authority, 

and is therefore available for schools and other much needed 

improvements. 

(c) A municipality is free to convert the site of the existing or 

proposed treatment plant into a municipal park, or into apart­

ment or industrial sites. 

(d) Sewage from existing treatment plants or sewers is diverted 

away from the streams where it would cause a nuisance. 

(e) To operate any individual plant satisfactorily, a trained 

operator is essential and continued operation of individual 

plants under the supervision of a competent staff of operators 

for each plant is unnecessarily expensive . Better and more 

assured supervision is secured in a larger single plant, with 

resulting economies in operating costs. 

Specific Advantages to Cliffside Park. 

Extension of the Authority System to include the East Slope of 

Cliffside Park would remove the threat of legal action by the Interstate 

Sanitation Commission. The extension would eliminate the cost to the 

borough of constructing and operating a new treatment plant, as well as 

eliminating the necessity of the pumping station in connection with this 

plant. Participation in the Authority Project would also eliminate the 

sludge disposal problem for the borough. In addition, the cost to Cliff­

side Park for the flow from its West Slope would be reduced due to the 

lower unit costs to all participants resulting from the extension. 

/ 

23. 

Specific Advantages to Fort Lee. 

Extension of the Authority System to include the East Slope of Fort 

Lee would remove the threat of legal action by the Interstate Sanitation 
Commission. The extension would e11·m1·nate 

the cost to the borough of 
constructing and operating a new treatment plant, p t· · ar icipation in the 
Authority Project would also eliminate the sludge disposal problem for 

the borough. In addition, the cost to Fort Lee for the 
flow from its 

West Slope would be reduced due to the lower unit costs to all partici­
pants resulting from the extension. 

FINDINGS 

l. The average rate to be charged for the 13-year period, 1953 to 

1965, for the Overpeck Project is estimated to be $132.75 per million 
gallons. 

2. Extension of the Authority System to include the East Slope of 

Cliffside Park only, would reduce the average 13-year unit cost by $4.0l 
per million gallons. 

3. Extension of the Authority System to include the East Slope of 

Fort Lee only, would reduce the average 13-year unit cost by $4.38 per 
million gallons. 

4 , Extension of the Authority System to include the East Slopes of 
both Cliffside Park and Fort Lee would d 

re uce the average 13-year unit 
cost by $5.0l per million gallons. 

5 Tl r· d. 
• 1ese in ings do not apply unless the boroughs of Cliffside 

Park and Fort Lee undertake forthwith the construct~on of 
~ intercepting 

sewers, so that all flow from their eastern slopes is delivered into the 
Authority System by the middle of 1954. 



t 

24. 

CONCLUSIONS 

Extensions of the Authority System to include the East Slopes of 

Cliffside Park and/or Fort Lee would result in reduced unit costs for 

all the presently participating municipalities, and would also provide 

a satisfactory and economical method for the Boroughs of Cliffside Park 

and/or Fort Lee to handle .the sewage treatment problem for their East 

Slopes, and to meet the demands of the Interstate Sanitation Commission 

and the New Jersey State Department of Health. 

TABLES 



CUFFSIDE PARK FORT LEE 
Q.A.LENDAR West F.ast West East 

WR Slope Slope C~KILL ENGLEWOOD FAIRVIEW Slope Slope 

1953 - - - - - -
1954 138 279 162 1,004 355 235 192 
1'155 139 558 167 1,023 357 249 407 

1956 139 560 l'/2 1,04.1. 358 263 4.30 
1957 139 561 1'{8 1,060 360 278 453 
1958 140 563 183 1,079 362 292 476 
1959 140 565 188 1,098 364 307 499 
1960 141 566 193 1,116 365 321 522 

1961 141 567 200 1,136 369 331 536 
1962 141 569 206 1,156 372 341 550 
1963 142 570 213 1,175 375 351 564 
1964 142 571 220 1,195 378 361 5'18 
.l.965 143 572 22·1 1,215 381 371 592 

1966 143 573 2.34 1,234 385 381 606 
1967 143 575 241 1,254 388 391 620 
1968 144 576 21.7 1,274 391 402 634 
1969 144 577 25!+ 1,293 394 412 648 
1970 145 578 261 1,313 398 422 663 

1971 145 580 270 1,337 402 4.32 677 
1972 145 581 279 1,360 406 442 691 
1973 146 583 287 1,384 410 452 705 
1974 146 585 296 1,408 414 462 719 
1975 147 586 305 1,431 418 472 733 

1976 147 588 314 1,455 422 482 747 
1977 147 589 323 1,479 426 492 761 
1978 148 591 332 1,502 430 502 775 
1979 148 593 340 1,526 434 512 789 
1980 149 594. 349 1,550 438 522 803 

1981 11..9 596 358 1,580 442 533 816 
1982 149 597 366 1,609 446 544 830 
1983 150 599 375 1,639 451 555 843 
1984 150 601 383 1,669 455 565 856 
1985 J.51 602 391 1,698 460 576 869 

1986 151 604 400 1,728 464 587 883 
1987 151 605 408 1,758 469 598 896 
1988 152 607 417 1,787 473 609 909 
1989 152 609 425 1,817 477 620 922 
1990 153 610 434 1,847 482 630 936 

1991 153 612 442 1,887 487 641 949 
1992 154 614 451 1,927 493 651 963 
1993 155 615 460 1,967 499 662 976 
1994 156 617 469 2,008 504 672 990 
1995 157 618 478 2,048 510 683 1,004 

TABLE 1 

ESTIMATES OF YEARLY FLOWS FROM ll MUNICIPALITIES AND PARTICIPATING INDUSTRIES 

(MILLION GALLONS PER YEAR) 

PALISADES RIDGEFIELD 
LF.ONIA PARK RIDGEFIELD PARK TEANECK ~ INDUSTRIAL 

- - - - - - -
322 410 385 498 957 445 200 
329 4.1.6 398 502 976 459 300 

335 422 411 506 994 473 300 
342 428 423 510 1,013 487 300 
348 434 436 511+ 1,031 502 300 
355 440 449 518 1,051 516 300 
361 446 462 522 1,068 530 300 

367 448 469 526 1,085 544 300 
373 451 476 530 1,103 559 300 
379 453 483 5.34 1,120 573 300 
385 455 491 538 1,137 588 300 
392 458 498 542 1,154 602 300 

398 460 505 546 1,172 617 300 
404 463 512 550 1,189 631 300 
410 465 520 554 1,206 646 300 
416 467 527 558 1,223 660 300 
422 470 534 562 1,241 675 300 

428 472 536 566 1,255 689 300 
434 474 5.38 570 1,269· 703 300 
441 476 540 574 1,283 718 300 
447 478 542 578 1,297 732 300 
454 480 544 58? 1,311 747 300 

460 482 546 586 1,325 761 300 
467 484 548 590 1,339 776 3<X> 
473 486 550 594 1,353 790 300 
479 488 552 598 1,367 805 300 
486 490 554 602 1,381 819 300 

493 492 555 606 1,389 834 300 
499 494 556 610 1,397 848 300 
506 496 557 614 1,405 862 300 
513 498 557 618 1,413 877 300 
520 500 558 622 1,421 891 300 

527 502 559 626 1,429 906 300 
534 504 560 630 1,437 920 300 
540 506 561 634 1,445 935 JOO 
547 508 561 638 1,453 949 JOO 
554 510 562 642 1,462 964 JOO 

557 512 563 646 1,466 978 300 
559 515 564 650 1,471 992 JOO 
561 517 565 654 1,476 1,007 JOO 
564 520 565 658 1,481 1,021 300 
566 522 566 663 1,486 1,036 300 

TABLE 1 

TOTALS 
OVERPECK PROJECT OVERPECK PROJECT OVERPECK PROJECT OVERPECK PROJECT 

plus EAST SLOPE of plus EAST SLOPE of plus EAST SLOPES of 
CLIFFSIDE PARK FORT LEE CLIFFSIDE PARK 

AND FORT LEE 

4,832 4,832 4,832 4,832 
5,111 5,390 5,303 5,582 
5,315 5,873 5,722 6,280 

5,414 5,974 5,844 6,404 
5,518 6,079 5,971 6,532 
5,621 6,184 6,097 6,660 
5,726 6,291 6,225 6,790 
5,825 6,391 6,347 6,913 

5,916 6,483 6,452 7,019 
6,008 6,577 6,558 7,127 
6,098 6,668 6,662 7,232 
6,190 6,761 6,768 7,339 
6,283 6,855 6,875 7,447 

6,375 6,948 6,981 7,554 
6,466 7,041 7,086 7,661 
6,559 7,135 7,193 7,769 
6,648 7,225 7,296 7,873 
6,743 7,321 7,406 7,984 

6,832 7,412 7,509 8,089 
6,920 7,501 7,6ll 8,192 
7,011 7,594 7,716 8,299 
7,100 7,685 7,819 8,404 
7,191 7,777 7,924 8,510 

7,280 7,868 8,027 8,615 
7,371 7,960 8,132 8,721 
7,460 8,051 8,235 8,826 
7,549 8,142 8,338 8,931 
7,640 8,234 8,443 9,037 

7,731 8,327 8,547 9,143 
7,818 8,415 8,648 9,245 
7,910 8,509 8,753 9,352 
7,998 8,599 8,854 9,455 
8,088 8,690 8,957 9,559 

8,179 8,783 9,062 9,666 
8,269 8,874 9,165 9,770 
8,359 8,966 9,260 9,875 
8,447 9,056 9,369 9,978 
8,540 9,150 9,476 10,086 

8,632 9,?44 9,581 10,193 
8,727 9,341 9,690 10,304 
8,823 9,438 9,799 10,414 
8,918 9,535 9,908 10,525 
9,015 9,633 10,019 10,637 



OVERPECK PROJECT 
$12,898,000 

ITEM BOND ISSUE 

Construction of Trunk Sewers $ 4,296,300 

Construction of Intercepting Sewers 1,942,300 

Construction of Treatment Plant 4,713,700 

Contingencies and Fees (d) 583,300 

Acquisition of Real Estate and Easements 175,000 

Six Months Operating Reserve 80,000 

Interest Fund 691,300 

Bond Reserve Fund 366,100 

Expenses to Beginning of First Fiscal Year 20.000 

TOTAL $12, 898,000 

TABLE 2 

BREAKOOWN OF BOND I SSUES 

ENLARGEMENTS OF 
TRUNK SEWER FACILITIES TREATMENT PLANT EXPANSIONS EAST 

CLIFFSIDE PARK FORT LEE 
SLOPE INTERCEPTER EAST SLOPE INTERCEPTER 

$700,000 $3,000,000 
(b) 

$1,500,000 .i1, 000, 000 $800,000 
BOND ISSUE (a) BOND ISSUE BOND ISSUE (c) BOND ISSUE BOND ISSUE 

$535,900 $2,337,500 

$ 699,700 $372,'100 

$1,250,000 

126,100 518,400 207,300 165,000 76,700 

15,000 60,000 75,000 305,000 (f) 

31,000 24,800 

23,000 (e) 84,100 (e) 42,700 (e) 29,300 (e) 20,800 (e) 

$700,000 $3,000,000 $1,500,000 $1,000,000 $800,000 

(a) 

(b) 

(c) 

Enlargement required in 1980. 

Enlargement required in 1) 
2) 
3) 
4) 

1985 for Overpeck Project; 
1985 for Overpeck Project plus East Slope of Cliffside Park; 
1975 for Overpeck Project plus East Slope of Fort Lee; 
1975 for Overpeck Project plus East Slopes of Cliffside Park and Fort Lee. 

5 MGD expansions required in 1) 
2) 
3) 
4) 

1977 for Overpeck Project; 
1970 and 1990 for Overpeck Project plus East Slope of Cliffside Park; 
1970 and 1987 for Overpeck Project plus East Slope of Fort Lee; 
1964 and 1981 for Overpeck Project plus East Slopes of Cliffside Park 

and Fort Lee. 

(d) Not including interest earned during construction. 

(e) Bond Reserv~ Fund increased to 2/3 of maximum annual debt service for Overpeck Project plus East Slopes 
of Cliffside Park and Fort Lee - as other combinations have somewhat smaller 
requirements. 

(f) Includes $300,000 for purchase of connectine sewers t ·o be constructed by Fort Lee. 

TABLE 2 

'--



TABLE 3 

TABLE 3 

FINANCIAL CHARGES FOR OVERPECK PROJECT 

OVERPECK PROJECT ENLARGEMENTS OF TRUNK SEWER FACIUTIES PLANT EXPANSION TOTAL ANNUAL 
~ALENDAR TOTAL BOND ISSUE 1979 BOND ISSUE 1984 BOND ISSUE 1975 BOND ISSUE FINANCIAL 

YEAR ($12,898,000) ($700,000) ($3,000,000) ($1,500,000) CHARGES 

1953 $419,700 $419,700 1954 504,100 504,100 
1955 509.,100 509,100 

1956 515,100 515,100 1957 520,800 520,800 
1958 521,200 521,200 
1959 531,600 531,600 1960 536,600 536,600 

1961 541,400 541,400 1962 545,'/00 545,700 1963 549,600 549.,600 
1964 553,200 553,200 
1965 556,600 556,600 

1966 559,600 559,600 
1967 567,000 567 ,ooo 
1968 569,000 569,000 
1969 570,700 570,700 
1970 572,100 572,100 

1971 578,100 578,100 
1972 578,700 578,700 
1973 579,000 579,000 
1974 579,000 579,000 
1975 583,700 $46,500 630,200 

1976 587,900 46,500 634,400 
1977 585,000 51,500 636,500 
1978 580,700 51,300 632,000 
1979 579,100 $ 21,700 51,200 652,000 
1980 587,200 31,700 51,000 669,900 

1981 584,900 31,400 50,900 667,200 
1982 592,200 31,100 50,700 674,000 
1983 599,000 30,800 50,600 680,400 
1984 605,200 30,500 $ 93,000 50,400 779,100 
1985 605,900 30,200 103,000 50,300 789,400 

1986 616,200 29,800 102,700 50,100 798,800 
1987 610,800 29,500 102,400 50.000 792,700 
1988 610,200 29,200 102,100 49,800 791,300 
1989 309,100 128,900 14i,800 74,600 654,400 
1990 115,500 140,200 98,700 354,400 

1991 112,400 138.700 97.000 348,100 
1992 109,300 137,100 100,300 346,700 
1993 106,200 135,600 98,400 340,200 
1994 103,100 134,000 101,600 338,700 
1995 182,500 99,600 282,100 



TABLE 4 

TABLE 4 

FINANCIAL CHARGES FOR OVERPECK PROJECT PLUS EAST SLOPE OF CLIFFSIDE PARK 

CLIFFSIDE PARK 
OVERPECK PROJECT ENLARGEMENTS OF TRUNK SEWER FACILITIES PLANT EXPANSIONS EAST SLOPE INTERCEPTER TOTAL ANNUAL 

CALENDAR TOTAL OOND ISSUE l 97i BOND ISSUE 1984 BOND ISSUE 1968 BOND ISSUE 1988 BOND ISSUE 1953 BOND ISSUE FINANCIAL 
YEAR ($12,898,000) $700,000) ($3,000,000) ($1,500,000) ($1,500,000) ($1,000,000) CHARGES 

1953 $419,700 - - - - - * $419,700 
1954 504,100 - - - - .$15,500* 519,600 
1955 509,100 - - - - 36,000 545,100 

1956 515,100 - - - - 35,900 551,000 
1957 520,800 - - - - 35,700 556,500 
1958 521,200 - - - - 40,600 561,800 
1959 531,600 - - - - 40,200 571,800 
1960 536,600 - - - - 39,900 576,500 , 
1961 541,400 - - - - 39,600 581,000 
1962 545,700 - - - - 39,300 585,000 
1963 549,600 - - - - 38,900 588,500 
1964 553,200 - - - - 43,700 596,900 
1965 556,600 - - - - 38,200 594,800 

1966 559,600 - - - - 42,900 602,500 
1967 567,000 - - - - 42,500 609,500 
1968 569,000 - - $46,500 - 47,000 662,500 
1969 570,700 - - 46,500 - 41,400 658,600 
1970 5'12,100 - - 51,500 - 45,900 669,500 

19'/l 5'/8,100 - - 51,300 - 45,200 674,600 
1972 578,700 - - 51,200 - 49~700 679,600 
1973 579,000 - - 56,000 - 43,800 678,800 
1974 579,000 - - 55,700 - 48,300 683,000 
1975 583,700 - - 55,400 - 52,500 691,600 

1976 587,900 - - 55 ,100 - 46,500 689,500 
1977 585,000 - - 54,800 - 50,800 690,600 
1978 580,700 - - 54,500 - 49,900 685,100 
1979 579,100 $21,700 - 54,200 - 43,900 698,90p 
1980 587.,200 31,700 - 53, 900 - 43,100 715,900 

1981 584,900 31,400 - 53,600 - 37,400 707,300 
1982 592,200 31,100 - 53,200 - 41,800 718,300 
1983 599,000 30,800 - 52,900 - 36,000 718,700 
1984 605,200 30,500 $ 93,000 52,600 - 35,300 816,600 
1985 605,900 30,200 98,000 57,300 - 39,700 831,100 

1986 616,200 29,800 97,800 56,900 - 43,900 841+,600 
1987 610, 800 29,500 97,700 56,400 - 38,100 832,500 
19$8 610,200 39,200 97,500 55,900 $46,500 37,200 886,500 
1989 309,100 ·118,600 142,400 85,500 46,500 201,500 903,500 
1990 - 115,500 140;800 84,100 66,500 185,500 592,400 

1991 - 112,400 139,300 82,700 65,900 - 400,300 
1992 - 109,300 137,700 81,300 65,300 - 393,600 
1993 - 106,200 136,200 109,900 64,600 - 416,900 
1994 - 103,100 134,600 107,600 64,000 - 409~300 
.L995 - 163,100 110,200 63,400 - 336,700 -

* Interest from July 1953 to July 1954 included in bond issue. 



TABLE 5 

TABLE 5 

FINANCIAL CHARGES FO.l:t OVERPF.CK PROJEC'f PWS EAsT SI.OPE OF FORT LEE 

FORT LEE 
OVERPECK PROJECT 

ENLARGEMENT OF TRUNK SE.VER FACILITIES 
PLANT EXPANSIONS 

EAST SI.OPE INTERCEPI'ER 
TOTAL ANNUAL 

,JALENDAR 
TOTAL BOND ISSUE 1979 BOND ISSUE 1974 BOND ISSUE 

1968 BOND ISSUE 1985 BOND ISSUE 
1953 BOND ISSUE 

FINANCIAL 

YEAR 
(#12, 898, 000) ($700,000) ('3,000zOOO) ($1,500,000) ($1,500,000) ($800,000) 

CHARGES 
1953 $419,700 - - - - - * $419,700 

1954 504,100 - - - - $ 12,400* 516,500 

1955 509,100 - - - - 29,800 538,900 
I 

1956 515,100 - - - - 29,600 
544,700 

1957 520,800 - - - - 29,500 
550,JOO 

1958 521,200 - - - - 29,300 
550,500 

1959 531,600 - - - - 29,200 
56o,aoo 

1960 536,600 - - - - 29;000 
565,600 

1961 541,400 - - - - 28,900 570,JOO 

1962 
545,700 - - - - 28,700 574,400 

1'163 549,600 - - - - 28,600 578,200 

1%4 553,200 - - - - 28,400 581,600 

1965 556,600 - - - - 33,300 589,900 
1966 559,600 - - - - 32,900 592,500 

1'/67 567,000 - - - - 32,600 599,600 

1968 569,000 - - $46,500 - 32,300 647,800 

1<;69 570,700 - - 46,500 - 37,000 654,200 

1970 572,100 - - 51,50<? - 36,500 660,100 
1971 578,100 - - 51,300 - 36,100 665,500 

1972 578,700 - - 51,200 - 35,600 665,500 

1973 579,000 - - 56,ooo - 40,200 675,200 

1974 579,000 - $ 93,000 55,700 - 39,500 767,200 

1975 583,700 - 98,000 55,400 - 38,900 776,000 
1976 

587,900 - 97,800 55,100 - 43,300 784,100 

1977 585,000 - 97,700 54,800 - 42,500 780,000 

1978 
580,700 - 97,500 54,500 - 41,700 774,400 

1979 579,100 i 21,700 102,400 5Ll,200 - 41,000 798,400 

1980 
587,200 31,700 102,100 53,900 - 40,200 '315,100 

1981 584,900 31,400 101,800 53,600 - 39,400 811,100 

1982 592,200 31,100 101,500 53,200 - 33,600 8ll,600 

1983 599,000 30,800 101,100 52,900 - 33,000 816,800 

1984 605,200 30,500 100,800 52,600 -
32,400 821,5C'.J 

1985 605,900 30,200 105,500 57,300 $ 46,500 
31,800 877,200 

1986 616,200 -29,800 105,100 56,900 46,500 
31,200 885,700 

1987 610,800 29,500 104,600 56,400 56,500 
35,500 893,300 

1988 610,200 29,200 104,100 55,900 56,200 
34,800 890,400 

1989 309,lOO 128,900 103,700 85,500 55,~00 
149,000 832,100 

1990 - 115,500 113,200 84,100 65,600 
154,700 533,100 

1991 - 112,400 112,400 82,700 _65,000 - 372,500 

1992 - 109,300 111,600 81,300 64,300 - 366,500 73,700 
400,700 

1993 - 106,200 110,900 109,900 
-

393,600 

1994 - 103,100 · 110,100 107,600 72,800 
-

1995 
209,JOO 110,200 71,900 

391,400 

* Interest from July 1953 to .July 1954 included in bond issue . 



TABLE 6 

TABLE 6 

FINANCIAL CHARGES FOR OVERPECK PROJECT PLUS EAST SLOPES Of' CLIFFSIDE PARK AND FORT LEE 

OVERPECK PROJECT ENLARGEMENTS OF TRUNK SEWER FACILITIES PLANT EXPANSIONS 
CLIFFSIDE PARK AND FORT, LEE 

EAST SLOPE INTERCEPTERS TOTAL ANNUAL 
CALENDAR TOTAL BOND ISSUE 1979 BOND ISSUE 1974 BOND ISSUE 1962 BOND ISSUE 1979 BOND ISSUE 1953 BOND ISSUE FINANCIAL 

YEAR ($12,898,000) ($700,000) (,pJ,000,000) ($1,500,000) ($1,500,000) ($1,800,000) CHARGES 

1953 $419,700 * $419,700 
1954 504,100 $ 27,900* 532,000 
1955 509,100 65,800 574,900 

1956 515,100 65,500 580,600 
1957 520,800 65,200 586,000 
1958 521,200 69,900 591,100 
1959 531,600 69,400 601,000 
1960 536,600 68,900 605,500 

1961 541,400 68,500 609,900 
1962 545,700 $ 46,500 68,000 660,200 
1963 549,600 46,500 67,500 663,600 
1964 553,200 56,500 72,100 681,800 
1965 556,600 56,200 71,500 684,300 

1966 559,600 55,900 75,800 691,300 
1967 567 ,ooo 55,600 75,100 697,700 
1968 569,000 55,300 79,JOO 703,600 
1969 570,700 55,000 78,400 704,100 
1970 572,100 54,oOO 82,400 709,100 

1971 578,100 54,300 81,300 713,700 
1972 578,700 59,000 85,300 723,000 
1973 579,000 58,600 84,000 721,600 
1974 579,000 $93,000 58,100 87~800 817,900 
1975 583,700 103,000 57,600 91,400 835,700 

1976 587,900 102,700 57,200 89,800 837,600 
1977 585,000 107,400 61,700 

J 
93,300 847,400 

1978. 580,700 106,900 66,100 91,600 845,300 
1979 579,100 $21,700 111,500 65,300 $46,500 84,900 909,000 
1980 587,200 26,.700 110,800 64,500 46,500 83,300 919, 000 

1981 584,900 26,500 120,200 63,800 66,500 76,800 938,700 
1982 592,200 26,400 119,.300 68,000 65,900 75,400 947,200 
198.3 599,000 31,200 123,400 67,000 65,300 69,000 954,900 
1984 605,200 30,900 122,300 66,100 64,600 67,700 956,800 
1985 605,900 30,600 126,200 70,200 64,000 71,500 968,400 

1986 616,200 35,300 124,900 64,100 63,400 75,100 979,000 
1987 610,800 34,800 128,700 68,200 62,800 73,600 978,900 
1988 -610,200 34,400 127,300 72,100 62,200 72,000 978,200 
1989 309,100 38,900 130,900 80,800 61,500 350,500 971,700 
1990 68,JOO 144,400 99,300 70,900 340,200 723,100 

1991 91,700 167,300 102,100 70,000 431,100 
1992 89,400 169,600 99,800 69,100 427,900 
199.3 87,100 171,600 97,500 73,100 429,300 
1994 84,800 173,500 100,200 72,100 430,600 
1995 82,400 180,.300 -97,700 71,000 431,400 

* Interest from July 195.3 to July 1954 i ncl uded in bond issue. 
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TABLE 7 

TABIE 7 

CALCULATIONS OF ANNUAL RATES TO BE CHARGED 

OVERPECK PROJECT 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
/ 

PUMPING COSTS 
TOTAL AVERAGE TREATMENT PLANT MAIN TENAFLY OTHER ADDITIONS TO DEPRECIATION TOTAL TOTAL RATE PER 

CALENDAR FLOW FI.DW OPERATION & MAINTENANCE PUMPING PUMPING OPERATION OPERATING & EQUIPMENT FINANCIAL YEARLY MlllION 
YEAR (mg/yr.) (mgd) per mg Total STATION S'rATION & MAINTENANCE ADMINISTRATION RESERVE REPLACEMENT CHARGES COST GALLONS 

1953 4,832 - - - - - - - - - - $619,414 $128.19 
1954 5,111 14.00 $27.40 $140,000 $14,700 $2,100 $10,000 $45,000 $1,800 $12,100 $504,100 729,800 142.79 
1955 5,315 14.56 26.65 lil,600 15,200 2,200 10,000 45,000 1,100 12,600 509,100 736,800 138.63 

1956 5,414 14.83 26.30 142,400 15,500 2,300 10,000 45,000 600 12,800 515,100 743,700 137.37 
1957 5,518 15.12 25.95 143,200 15,700 2,300 10,000 45,000 500 13,000 520,800 750,500 136.01 
1958 5,621 15.40 25.65 144,200 16,000 2,400 10,000 45,000 700 13,200 521,200 752,700 133.91 
1959 5,726 15.69 25.35 145,200 16,200 2,400 10,000 45,000 600 13,400 531,600 764,400 133.50 
1960 5,825 15.96 25.05 145,900 16,500 2,500 10, 000 45,000 600 13,700 536,600 770,800 132.33 

1961 5,916 16.21 24.80 146,700 16,700 2,600 10,000 45,000 500 13,900 541,400 776,800 131.30 
1962 6,008 16.46 24.55 147,500 17,000 2,600 10,000 45,000 600 14,100 545,700 782,500 130.24 
1963 6,098 16.71 24.30 148,200 17,300 2,700 10,000 45,000 500 14,300 549,600 787,600 129.16 
1964 6,190 16.96 24.05 148,900 17,500 2,700 10,000 45,000 500 14,500 553,200 792,300 128.00 
1965 6,283 17.21 23.80 149,500 17,800 2,800 10,000 45,000 500 14,800 556,600 797,000 126.85 1953 to 1965 

1966 6,375 17.47 23.60 150,500 18,100 2,800 10,000 45,000 600 15,000 559,600 801,600 125.'/4 Total Cost = $9,804,314 
1967 6,466 17.72 23.35 151,000 18,300 2,900 10,000 45,000 400 15,200 567,000 809,800 125.24 Total Flow = 73,857 mg 

1968 6,559 17.97 23.10 151,500 18,500 2,900 10,000 45,000 400 15,400 569,000 812,700 123.91 Average Rate = $ 132.75 
1969 6,648 18.21 22.85 151,900 18,800 3,000 10,000 45,000 400 15,600 570,700 815,400 122.65 
l'/70 6,743 18.47 22.70 153_,100 19,000 3,000 10,000 45,000 700 15,800 572,100 818,700 121.41 

1971 6,832 18.72 22.50 153,700 19,300 3,100 10,000 45,000 500 16,100 578,100 825,800 120.87 
1972 6,920 18.96 22.35 154,700 19,500 3,100 10,000 45,000 600 16,300 578,700 827,900 119.64 
1973 7,011 19.21 22.15 155,300 19,800 3,100 10,000 45,000 400 16,500 579,000 829,100 118.26 
1974 7,100 19.45 21.95 155,800 20,000 3,200 10,000 45,000 400 16,700 579,000 830,100 116.92 
1975 7,191 19.70 21.75 156,400 20,200 3,200 10,000 45,000 400 16,900 630,200 882,300 122.70 

197b 7,280 19.95 21.55 156,900 20,400 3,300 10,000 45,000 400 17,200 634,400 887,600 121.92 
1977 7,371 20.19 23.45 172,800 20,700 3,300 10,000 45,000 8,100 17,400 636,500 913,800 123.97 
1978 7,460 20.44 23.25 173,400 20,900 3,400 10,000 45,000 500 17,600 632,000 902,~00 121.02 
1979 7,549 20.68 23.05 174,000 21,100 3,500 10,000 45,000 400 17,~00 652,000 923,800 122.37 
1980 7,640 20.93 22.85 174,600 21,400 3,500 10,500 45,000 700 18,100 669,900 943,700 123.52 

1981 7,731 21.18 22.65 175,100 21,600 3,600 10,500 45,000 400 18,300 667,200 941,700 121.81 
1982 7,818 21.42 22.50 175,900 21,900 J,600 10,500 45,000 600 18,500 674,000 950,000 121.51 
1983 1,910 21.67 22.30 176,400 22,100 3,700 10,500 45,000 400 18,700 680,400 957,200 121.01 
1984 7,998 21.91 22.10 176,800 22,400 3,800 10,500 45,000 400 18,900 779,100 1,056,900 132.15 
1985 8,088 22.16 21.95 177,500 22,600 J,800 ll,500 45,000 900 19,100 789,400 1,069,800 132.27 

1986 8,179 22.41 21.75 177,900 22,800 3,900 ll,500 45,000 400 19,400 798,800 1,079,700 132.01 
1987 8,269 22.65 21.60 178,600 23,000 3,900 11,500 45,000 400 19,600 792,700 1,074,700 129.97 
1988 8,359 22.90 21.40 178,900 23,300 4,000 11,500 45,000 400 19,800 791,300 1,074,200 12e.51 
1989 8,447 23.14 21.25 179,500 23,500 4,000 11,500 45,000 400 27,400 654,400 945;700 111.96 
1990 8,540 23.40 21.10 180,200 23,700 4,100 11,500 45,000 500 27,400 354,400 646,800 75.74 

1991 8,632 23.65 20.95 180,800 23,900 4,100 11,500 4'.>,000 400 27,400 348,100 641,200 74.28 
1992 8,727 23.91 20.75 181,100 24,200 4,200 11,500 45,000 300 27,400 J46, 700 640,400 73.38 
1993 8,823 24.17 20.60 181,800 24,400 4,200 11,500 45,000 500 27,400 340,200 635,000 71.97 
1994 8,918 24.43 20.45 182,400 24,700 4,.300 11,500 45,000 500 27,400 338,700 6.34,500 71.15 
1995 9,015 24.70 20.30 183,000 24,900 4,300 11,500 45,000 400 27,400 282,100 578,6.00 64.18 



TABLE 8 

TABLE 8 

CALCULATIONS OF ANNUAL RATES TO BE CHARGED 

OVERPECK PROJECT PLUS EAST SLOPE OF CLIFFSIDE PARK 

l 2 3 4 5 6 7 8 9 10 ll 12 13 14 
PUMPING COSTS 

TOTAL AVERAGE TREATMENT PLANT MAIN 'l'ENAFLY OTHER ADDITIONS TO DEPRECIATION TOTAL TOTAL RATE PER 
CALENDAR Fu::M FLOW OPERATION & MAINTENANCE PUMPING PUMPING OPERATION OPERATING & ~UIPMENT FINANCIAL YEARLY MILLION 

?EAR (mg/l!: •) (mgd) per mg Total STATION STATION & MAINTENANCE ADMINISTRATION RESERVE REPLACE.\IBNT CHARGES COST GALLONS 

1953 4,832 - - - - - - - - - - $619,414 $128.19 
1954 5,390 14.77 $26.40 $142,300 $15,400 $2,100 $10,800 $45,300 $3,900 $12,100 $519, 600 751, 500 139 .42 
1955 5,873 16.09 24.90 146,200 16, 700 2,200 11,500 45, 500 3,100 12,600 545,100 782, 900 133.30 

1956 5,974 16.37 24.65 147,300 17,000 2,300 11,500 45,500 700 12,800 551,000 788,100 131.92 
1957 6,079 16.65 24.35 148,000 17,300 2,300 11,500 45,500 500 13,000 556, 500 794, 600 130. 71 
1958 6,184 16.94 24.05 148,700 17,600 2,400 11,500 45,500 600 13,200 561,800 801,300 129. 58 
1959 6,291 17.24 23.80 149,700 17,900 2,400 11,500 45,500 600 13,400 571,800 812,800 129.20 
1960 6,391 17. 51 23.55 150,500 18,100 2,500 11,500 45,500 600 13,700 576,500 818, 900 128. 13 

1961 6,483 17.76 23.30 151,100 18,400 2,600 11,500 45,500 500 13,900 581,000 824,500 127.18 
1962 6,577 18.02 23.10 151,900 18,600 2,600 11,500 45,500 500 14,100 585,000 829,700 126.15 
196.3 6, 668 18.27 22.90 152,700 18,800 2,700 11,500 45,500 500 14,300 588,500 834,500 125 .15 
1964 6,761 18.52 22.70 153,500 19,100 2,700 11,500 45,500 600 14,500 596,900 844,300 124 .88 
1965 6,855 18.78 22.45 153,900 19,300 2,800 11,500 45,500 JOO 14,800 594,800 8h2,900 122. 96 1953 to 1965 

1966 6,948 19.04 22.25 154,600 19,600 2,800 11,500 45,500 500 15,000 602,500 852,000 122. 63 Total Cost = .$10,345 , 414 
1967 7,041 19.29 22.05 155,300 19·,800 2,900 11, 500 45,500 500 15,200 609,500 860,200 122 .17 Total Flow = 80,358 mg 

1968 7,135 19. 55 21.85 155,900 20,100 2,900 11,500 45,500 500 15,400 662,500 914,300 128.14 Average Rate = $ 128 . 74 
1969 7,225 19.79 21.65 156,400 20,300 3,000 11,500 45,500 400 15,600 658,600 911,300 126.13 
1970 7,321 20.06 23.55 172,400 20,600 3,000 11,500 45,500 8,100 15,800 669,500 946, 400 129.27 

1971 7,412 20.31 23.35 173,100 20,800 3,100 11,500 45,500 500 16,100 674,600 945,200 127. 52 
1972 7,501 20.55 23.15 173,600 21,000 3,100 11,500 45, 500 400 16,JOO 679, 600 951,000 126. 78 
197.3 7,594 20.81 22.95 174,JOO 21,300 3,100 11,500 45,500 500 16,500 678,800 951,500 125.30 
1974 7,685 21.06 22.75 174,800 21,500 3,200 ll,500 45, 500 400 16,700 683, 000 956, 600 124. 48 
1975 7,777 21.31 22.55 175,400 21,800 3,200 ll, 500 45, 500 400 16,900 691, 600 966, 300 124.25 

1976 7,868 21.56 22.40 176,200 22,000 3,300 11,500 45, 500 600 17,200 689, 500 965 ,800 122.'/5 
1977 7,960 21.81 22.20 176,700 22,.'300 3,300 11,500 45, 500 400 17,400 690, 600 967,700 121 . 57 
1978 8,051 22.06 22.00 177,100 22, 500 3,400 11,500 45, 500 300 17,600 685 ,100 963,000 119.61 
1979 8,142 22.Jl 21.85 177,900 22,700 3,500 11,500 45,500 600 17,800 698, 900 978,400 120.17 
1980 8,234 22.56 21.65 178,JOO 23,000 J,500 12,000 45 , 500 600 18,100 715, 900 996,900 121 .07 

1981 8,.327 22,81 21.50 179,000 23,200 3,600 12,000 45 , 500 500 18,300 707, 300 989,400 118.82 
1982 8,415 23. 05 21.30 179,200 23,400 3,600 12,000 45,500 200 18,500 718,300 1, 000, 700 118 . 92 
1983 8,509 23.31 21.15 180,000 23,600 3,700 12,000 45 , 500 500 18,700 718, 700 1, 002, 700 117,84 
1984 8,599 23.56 21.00 180,600 23,800 3,800 12,000 45, 500 500 18,900 816, 600 1,101, 700 128 .12 
1985 8,690 23.81 20.80 180,800 24,100 3,800 13,000 45 , 500 700 19,100 831,100 1, 118,100 128.67 

1986 8,783 24.06 20.65 181,400 24,300 3,900 13,000 45, 500 500 19,400 844, 600 1, 132, 600 128.95 
1987 8,874 24.31 20.50 181,900 24,600 3,900 13,000 45,500 400 19,600 832, 500 1,121,400 126.37 
1988 8,966 24.56 20.35 182,500 24,800 4,000 13,000 45, 500 400 l'/,800 886, 500 1, 176, 500 131.22 
1989 9,056 24.81 20.20 182,900 25,000 4,000 l J ,000 45, 500 JOO 27,400 903 , 600 1,201, 700 132.70 
1990 9,150 25.07 21.85 199,900 25,200 4,100 13,000 45, 500 8,700 27,400 592, 400 916,200 100.13 

1991 9,244 25.33 21.70 200,600 25,400 4,100 13,000 45 , 500 400 27,400 400,JOO ?16, 700 77 .53 
1992 9,341- 25.5';1 21.55 201,300 25,600 4,200 13,000 45 , 500 500 27,400 393 , 600 711,100 76.13 
1993 9,438 25.86 21.40 202,000 25,800 4,200 13,000 45 , 500 500 27,400 416, 900 735 , 300 77.91 
1994 9,535 26.12 21.25 202,600 26,100 4,300 13, 000 45 , 500 500 27,400 409 , 300 728,700 76. 42 
1995 9,633 26.39 21.10 203,300 26,300 4,300 13,000 45 , 500 400 27,400 336, 700 656,900 68.19 



'fABIE 9 

TABLE 9 

~LCULATIONS OF ANNUAL RATES TO BE CHARGED 

OVERPECK PROJECT PLUS EAST SI.OPE OF FORT LEE 

1 2 3 4 5 6 7 8 ,9 10 11 12 13 14 
PUMPING COSTS 

TOTAL AVERAGE TREATMENT PLANT MAIN TENAFLY OTHER ADDITIONS TO DEPRECIATION TOTAL TOTAL RATE PER 
cilENDAR FLOW FI.OW OPERATION & MAINTENANCE PUMPI NG PUMPING OPERATION OPERATING & ~UIPMENT FINANCIAL YEARLY MIWON 

YEAR (mg/yr.) (mgd) per mg Total STATION STATION & MAINTENANCE ADMINISTRATION RESERVE REPLACEMENT CHARGES COST GALLONS 

1953 4,832 - - - - - - - - - - $619,414 $128.19 
1954 5,303 14.53 $26.70 $141,600 $15,200 $2,100 $10,50C $45,300 $3,300 $12,100 $516,500 746,600 140.79 
1955 5,722 15.68 25.35 145,100 16,300 2,200 11,000 45,500 2,700 12,600 538,900 774,300 135.32 

1956 5,844 16.01 25.00 146,100 16,600 2,300 11,000 45,500 700 12,800 544,700 779,700 133.42 
1957 5,971 16.36 24.65 147,200 17,000 2,300 11,000 45,500 700 13,000 550,300 787,000 131.80 
1958 6,097 16.70 24.30 148,200 17,300 2,400 11,000 45,500 700 13,200 550,500 788,800 129.38 
1959 6,225 17.05 23.95 149,100 17,600 2,400 11,000 45,500 600 13,400 560,800 800,400 128.58 
1960 6,347 17.39 23.65 150,100 18,000 2,500 11,000 45,500 800 13,700 565,600 807,200 127.18 

1961 6,452 17.68 23.40 151,000 18,300 2,600 11,000 45,500 600 13,900 570,300 813,200 126.04 
1962 6,558 17.97 23.15 151,800 18,600 2,600 11,000 45,500 600 14,100 574,400 818,600 124.82 
l<J63 6,662 18.25 22.90 152,600 18,800 2,700 11,000 45,500 500 14,300 578,200 823,600 123.63 
1964 6,768 18.54 22.65 153,.300 19,100 2,700 11,000 45,500 500 14,500 581,600 828,200 122.37 
1965 6,875 18.84 22.45 154,300 19,400 2,800 11,000 45,500 700 14,800 589,900 838,400 121.95 1953 to 1965 

1966 6,981 19.13 22.20 155,000 19,700 2,800 11,000 1+5, 500 500 15,000 592,500 842,000 120.61 Total Cost = $10,225,414 
1967 7,086 19.41 21.95 155,500 20,000 2,900 11,000 45,500 500 15,200 599,600 850,200 119.98 Total Flow - 79,656 mg 
1968 7,193 19.71 21.75 156,400 20,200 2,900 11,000 45,500 500 15,400 647,800 899,700 125.08 Average Rate - $ 128.,37 
1969 7)296 19.99 21.50 156,900 20,500 3,000 11,000 45,500 500 15,600 654,200 907,200 124.34 
1970 7,406 20.29 23.35 172,900 20,800 3,000 11,000 45,500 8,100 15,800 660,100 937,~00 126.55 

1971 7,509 20.57 23.15 173,800 21,000 3,100 11,000 45,500 600 16,100 665,500 936,600 124.73 
1972 7,611 20.85 22.90 174,300 21,.300 3,100 11,000 45,500 400 16,300 665,500 937,400 123.16 
1973 7,716 21.14 22.70 175,200 21,600 3,100 11,000 45,500 600 16,500 675,200 948,700 122.95 
1974 7,819 21.42 22.50 175,900 21,900 3,200 11,000 45,500 600 16,700 76'1,200 1,042,000 133.27 
1975 7,924 21.71 22.25 176,300 22,200 3,200 12,000 45,500 800 16,900 776,000 1,052,900 132.87 

1976 8,027 21.99 22.05 177,000 22,400 .3,.300 12,000 45,500 500 17,200 784,100 1,062,000 132.30 
1977 8,132 22.28 21.85 177,700 22,700 3,300 12,000 45,500 500 17,400 780,000 1,059,100 1.30.24 
1978 8,235 22.56 21.65 178,300 22,900 3,400 12,000 45,500 500 17,600 774,400 1,054,600 128.06 
1979 8 ,.3.38 22.84 21.45 178,900 23,200 3,500 12,000 45,500 500 17,800 798,400 1,079,800 129.50 
1980 8,443 23.13 21.25 179,400 23,500 3,500 12,500 45,500 600 18,100 815,100 1,098,200 130.07 

1981 8,547 23.42 21.10 180,300 23,800 3,600 12,500 45,500 700 18,300 811,100 1,095,800 128.21 
1982 8,648 23.69 20.90 180,700 24,000 3,600 12;500 45,500 300 18,500 811,600 1,096,700 126.82 
1983 8,753 23.98 20.70 181,200 24,200 3,700 12,500 45,500 400 18,700 816,800 1,103,000 126.01 
1984 8,854 24.26 20.55 181,IJOO 24,500 3,800 12,500 45,500 500 18,900 821,500 1,109,100 125.27 1985 8,957 24.54 20.40 182,700 24,800 3,800 12,500 45,500 600 19,100 877,200 1,166,200 130.20 

1986 9,062 24.83 20.20 183,100 25,000 3,900 12,500 45,500 300 19,400 885,700 1,175,400 129.71 1987 9,165 25.ll 21.85 200,300 25,200 3,900 12,500 45,500 8,700 19,600 893,300 1,209,000 131.91 1988 9,260 25 • .39 21.65 200,700 25,500 4,000 12,500 45,500 400 19,800 890,400 1,198,800 129.35 1989 9,369 25.67 21.50 201,400 25,700 4,000 12,500 45,500 500 27,400 832,100 1,149,100 122.65 1990 9,476 25.96 21.30 201,800 25,900 4,100 12,500 45,500 300 27,400 533,100 850,600 89.76 
1991 9,581 26.25 21.15 202,600 26,200 4,100 12,500 45,500 600 27,400 372,500 691,400 72.16 1992 
1993 9,690 26.55 21.00 203,500 26,400 4,200 12,500 45,500 600 27,400 366,500 686,600 70.86 

1994 9,799 26.85 20.8'5 204,300 26,600 4,200 12,500 45,500 500 27,400 400,700 721,700 73.65 
9,908 27.15 20.65 204,600 26,900 4,300 12,500 45,500 300 27,400 393,600 715,100 72.17 1995 10,0l~ 27.45 20.45 204,900 27,100 4,300 12,500 45,500 300 27,400 391,400 713,400 71.20 

~ 



TABLE 10 

TABLE 10 

CALCULATIONS OF ANNUAL RATES TO BE CHARGED 

OVERPECK PROJECT PLUS EAST SI.OPES OF CLIFFSIDE PARK AND FORT LEE 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
PUMPING COSTS 

TOTAL AVERAGE TREATMENT PLANT MAIN TENAFLY OTHER ADDITIONS TO DEPRECIATION TOTAL TOTAL RATE PER 
CALENDAR FWW FLOW OPERATION & MAINTENANCE PUMPING PUMPING OPERATION OPERATING & EQUIPMENT FINANCIAL YEARLY MIWON 

YEAR (mg/yr.) (mgd) per mg Total STATION STATION & MAINTENANCE ADMINISTRATION RESERVE REPLACEMENT CHARGES COST GAU.CNS 

1953 4,832 - - - - - - - - - - $619,414 $128.19 
1954 5,582 15.29 $25.80 $144,000 $15,900 $2,100 $11,300 $45,500 $5,300 $12,100 $532,000 768,200 137.62 
1955 6,280 17.21 23.80 149,500 17,800 2,200 12,500 46,000 4,600 12,600 574,900 820,100 130.59 

1956 6,404 17.55 23.50 150,500 18,200 2,300 12,500 46,000 800 12,800 580,600 823,700 128.62 
1957 6,532 17.90 23.20 151,500 18,500 2,300 12,500 46,000 600 13,000 586,000 830,400 127.13 
1958 6,660 18.25 22.90 152,500 18,800 2,400 12,500 46,000 700 13,200 591,100 837,200 125.71 
195~ 6,790 18.60 22.60 153.,500 19.,200 2,400 12,.500 46,000 700 13,400 601,000 848,700 124.99 
1960 6,913 18.94 22.35 154.500 19,500 2,500 12.,500 46,000 700 13,700 605,500 854.,900 123.67 

1961 7,019 19.23 22.10 155.,100 19,800 2,600 12,500 46,000 500 13,900 609,900 860,300 122.57 
1962 7,127 19.53 21.85 155,700 20,000 2,600 12,500 46,000 400 14,100 660,200 9ll.,500 127.89 
1963 7,232 19.81 21.65 156,600 20,300 2,700 12,500 46,000 700 14,300 663,600 916,700 126.76 
1964 7,339 20.ll 23.50 172,500 20,600 2,700 12,500 46,000 8,100 14,500 681,800 958,700 130.63 
1965 7,447 20.40 23.30 173,500 20,900 2,800 12,500 46,000 700 14,800 684,300 955.,500 128.31 1953 to 1965 

1966 7,554 20.70 23.05 174.,100 21,200 2,800 12,500 46,000 400 15,000 691,300 963,300 127.52 Total Cost = $11,005,314 
1967 7,661 20.99 22.80 174,700 21,500 2,900 12,500 46,000 500 15,200 697,700 971,000 126.75 Total Flow = 86,157 mg 
1968 7,769 21.28 22.60 175,600 21,800 2,900 12,500 46,000 600 15,400 703,600 978,400 125.94 Average Rate "' $ 127.74 
1969 7,873 21.57 22.35 176,000 22,000 3,000 12,500 46,000 400 15,600 704,100 979,600 124.43 
1970 7,984 21.87 22.15 176,800 22,300 3,000 12,500 46,000 500 15,800 709,100 986,000 123.50 

1971 8,089 22.16 21.95 177,600 22,600 3,100 12,500 46,000 600 16,100 713,700 992,200 122.66 
1972 8,192 22.44 21.75 178,200 22.,800 3,100 12,500 46,000 400 16,,300 723,000 1,002,300 122-35 
1973 8,299 22.74 21.55 178,800 23,100 3,100 12,500 46,000 500 16,500 721,600 1,002,100 120.75 
1974 8,404 23.02 21.35 179,400 23,400 3,200 12,500 46,000 500 16,700 817,900 1,099,600 130.84 
1975 8,510 23.32 21.15 180,000 23,600 3,200 13,500 46,000 900 16,900 835,700 1,119,800 131.59 

1976 8,615 23.60 20.95 180,500 23,900 3,300 13,500 46,000 400 17,200 837,600 1,122,400 130.28 
1m 8,721 23.89 20.75 181,000 24,200 3,300 13,500 46,000 400 17,400 847,400 1,133,200 129.94 
1978 8,826 24.18 20.60 181,800 24,400 3,400 13,500 46,000 600 17,600 845,300 1,132,600 128.33 
1979 8,931 24.47 20.40 182,200 24,700 3,500 13,500 46,000 400 17,800 909,000 1,197,100 134.04 
1980 9,037 24.76 20.25 183, 000 25,000 3,500 14,000 46,000 8b0 18,100 919,000 1,209,400 133.83 

1981 9,143 25.05 21.85 199,800 25.,200 3,600 14,000 46,000 8,500 18,300 938,700 1,254,100 137.17 
1982 9,245 25.33 21.70 200.,600 25,400 3,600 14,000 46,000 500 18,500 947,200 1,255,800 135.84 
1983 9,352 25.62 21.55 201,500 25,700 3,700 14,000 46,000 700 18,700 954,900 1,265,200 135.29 
1984 9,455 25.90 21.35 201,900 25,900 3,800 14,000 46,000 300 18,900 956,800 1,267,600 134.07 
1985 9,559 26.19 21.20 202,700 26.,100 3,800 14,000 46, 000 500 19,100 968,400 1,280,600 133.97 

1986 9,666 26.48 21.05 203,500 26,300 3,900 14,000 46,000 600 19,400 979,000 1,292,700 133.74 1987 9,770 26.77 20.90 204,200 26,600 3,900 14,000 46,000 500 19,600 978,900 1,293,700 132.42 1988 9,875 27.05 20.70 204,400 26,800 4,000 14,000 46,000 20C 19,800 978,200 1,293,400 130.98 1989 9,978 27.34 20.55 205,00 27,000 4,000 14,000 46,000 400 27,400 971,700 1,295,500 129.84 1990 10,086 27.63 20.40 205,800 27,200 4,100 14,000 46,000 600 27,400 723,100 1,048,200 103.93 
1991 10,193 27.93 20.25 206,400 27,500 4,100 14,000 46,000 400 27,400 431,100 756,900 74.26 1992 
1993 

10.,304 28.23 20.10 207,100 27,300 4,200 14,000 46,000 600 .2? ,400 427,900 755,000 73.27 
1994 

10,414 28.53 19.95 207,800 28,000 4,200 14,000 46,000 400 27,400 429,300 757,100 72.70 
10,525 28.84 19.80 208.,400 28,200 4,300 14,000 46,000 500 27,400 430,600 759,400 72.15 1995 10.,637 29.14 19.70 209.,500 28,500 4,300 14,000 46,000 700 27,400 431,400 761,800 71.62 



TABLE 11 

TABLE 11 

A VERA GE UNIT COSTS · 

(1953-1965) 

RATE PER YEARLY COST 
MIU.ION GALLONS PER CAPITA 

Overpeck Project 
$132.75 $5.33 

Overpeck Project plus 
F.a.st Slope of Cliffside Park 128.74 5.17 

Overpeck Project plus 
F.a.st Slope of Fort Lee 

128.37 5.15 

Overpeck Project plus 
F.a.st Slopes of Cliffside Park 
and Fort Lee 

127.74 5.13 
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Plate I 

POPULATION FORECAST 

* ULTIMATE POPULATION - 18,432 

ULTIMATE AVERAGE DENSITY~ 31.0 

CLIFFSIDE PARK 
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ULTIMATE LANO USE* 

@ Sudoble for RESIDENTIAL and BUSINESS · · 594 

0 PUBLIC and OPEN SPACES · · · · · · · · · · · · · 39 

Q Unswlable for Development · · · · · · · · · · · · · · 

• Suitable for INDUSTRIAL· · · · · · · · · · · · · · · · 7 

.. 
Data derived (rom "Future land Development in 

Bergen County , Bergen County Planning Boord, 1947. 
TOTAL AREA 640 Acres 

IOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 

NEW YORK, N. Y. 

BERGEN COUNTY SEWER AUTHORITY 
1952 PROJECT REPORT 



Plate 2 

POPULATION. FORECAST 

* ULTIMATE POPULATION - 17, 49/ CRESSKILL 
* ULTIMATE AVERAGE DENSITY - 18.3 
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@) Suitable for RESIDENTIAL and BUSINESS · · 955 
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(D Unswfuble for Development · · · · · · · · · · · · · · 

• Suitable for INDUSTRIAL · · · · · · · · · · · · · · · · 177 

.. 
Dato derived from "Future Land Development in TOTAL AREA I, 280 Acres 

Berqen County'; Bergen County Plonninq Boord, 1947 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 

NEW YORK, N. Y. 

BERGEN' COUNTY SEWER AUTHORITY 

1952 PROJECT REPORT 
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Plate 3 

POPULATION FORECAST 

* ULTIMATE POPULATION - 67,896 ENGLEWOOD 
* ULTIMATE AVERAGE DENSITY - 25.2 
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ULTIMATE LANO USE* 

Suitable for RESIDENTIAL and BUSINESS · · 2,698 
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Unsuitable for Development · · · · · · · · · · · · · · 
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... 
8~:,fo denved (,rom "Future Land Development in 

gen County , Bergen County Planning Board, 1947 
TOTAL AREA 3,140 Ar:r,s 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 

NEW YORK, N. Y. 

BERGEN COUNTY SEWER AUTHORITY 
1952 PROJECT REPORT 



Plate 4 

POPULATION FORECAST 

ULTIMATE POPULATIONJfr_ 17,765 

ULTIMATE AVERAGE DENSITY"! 59.8 
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Plate 5 

POPULATION FORECAST 

ULTIMATE POPULATIONlff-_ 52,723 
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Plate 7 

POPULATION FORECAST 
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Plate 8 

POPULATION FORECAST 
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Plate 9 

POPULATION FORECAST 
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Plate 10 

POPULATION FORECAST 

ULTIMATE POPULATION~ 63,660 

ULTIMATE AVERAGE DENSITY~ 21 0 
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Plate 11 

POPULATION .FORECAST 

ULTIMATE POPULATIONJfr_ 35,228 

ULTIMATE AVERAGE DENSITY! 16.2 

TENAFLY 

z 
0 

~ 
-' ::::, 
CL 
0 
11. 

30,000 --,---......----.----r---......------,.------~---+---,----, 

g / 
~/ 

20,000 -+----+-------+---+---+-------+--~--+---~---+-----! 
g / 
IO ..... 

/ 

0-----------------------------
YEAR 1900 10 20 30 40 1950 60 70 80 90 1995 

I! 2

: 1 1 1 1 1 1 1 1 ~ ~ ~ 
~~ ~ I<) "- IO ,_.. ,_.. ..._ "- -.,. ._ 0) 

~ ' ' ~ ~ ~ ~ ~ ~ ~ ~ 

ULTIMATE LANO US£* 

@ Suitable for RESIDENTIAL and BUSINESS· · 2, I 71 

Q PUBLIC ond OPEN SPACES · · · · · · · · · · · · · · 63 I 

ED Unsuitable for Development · · · · · · · · · · · · · · 

• Suitable for INDUSTRIAL· · · · · · · · · · · · · · · · I 8 

• ['oto deriv~d from "Future Land Development in 
Bergen County '; Bergen County Planning Boord, /941 

TrJTAL AREA 2,820 Acr,s 

BOGERT-CHILDS ENGINEERING ASSOCIATE! 

CONSULTING ENGINEERS 

NEW YORK, N . Y. 

BERGEN COUNTY SEWER AUTHORITY 
1952 PROJECT REPORT 



z 
0 
1-
<t 
_J 
:::, 
Q. 
0 
Q. 

Plate 12 

POPULATION FORECAST 

TOTALS FOR OVERPECK PROJECT 
AND EXTENSIONS 

400,000 -,------T""--.---------T'"--.----------,---.----~--, 

c:i 
c:i 

300,000 - ------------+---l-------+----+------1------------

;0 l------+----+----1-----+------+----t------+-------.=t-~~~~ 

c:i 
200,000 --------1-- ---+-----+---c:i:+---G--,,,C--+'4~-C>t-"-.: 

l\j 

0 --1-----!----l-------1-........_---!-__ +--_-+-_--+-__ t--_-;-----, 

'-I-,.__. 
I<') 
~ 

YEAR 1900 10 20 30 40 1950 60 70 80 90 1995 

® 
® 

© 

II MUNICIPALITIES- TOTAL POPULATION. 

II MUNICIPALITIES- POPULATION IN 
OVERPECK PROJECT 

II MUNICIPALITIES- POPULATION IN 
OVERPECK PROJECT AND EAST 
SLOPES OF CLIFFSIDE PARK AND 
FORT LEE. 

BOGERT-CHILD~ ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 
BERGEN COUNTY SEWER AUTHORITY 
1952 PROJECT REPORT NEW YORK, N. Y. 



Plate 13 

Base Year 1926 c: 100 

300 1 - 11- 111-,--r--.----.----.--,--,--r--,--, 

DEC, 'MBER 
28~.4 -

261:),6 

250--t-+--t-t---t-r--t-1 ---t-+-+--I-I-J--LLLL.....J.--I 
2 4 fl.? 

--l----+-----l--+---+----+----t------1r-----;--~22 .3 -rt1---tti--1rH--~--'-----J 
22 5 

X 
uJ 
0 
z 
uJ 
(.!) 200 
~ 

19 .6 

CX: 
UJ 

~ ::,.. ,"' 

~ :.:,. 1::-: 

ex: 
~ 
w 
>-

I HI 15 0 -l----1-~---l--+---,.l..,"'.,.,.; --+-++-Ri4--+.M---++l-+-H'+--+;114-+H-+--+---t 

13 1,4 
14.:. . ' 1 •••.. 

!~;fl II 

12 1,0 , I • "•· ,.. 
Ir 

IIJ .3 k' Ii, :-
F· I,': .: 

k 
b 

I I [ ,. lf tl 
I : 

100 
/ I,· ... " ic•. 

I 
1940 1945 1950 1955 

YEAR 

CONSTRUCTION COSTS 
VARIATIONS in ENGINEERING NEWS RECORD INDEX 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 
BERGEN COUNTY SEWER AUTHORITY 
1952 PROJECT REPORT NEW YORK, N. Y. 



Plate 14 

180 
"'-
~ --.... 

170 

160 

z 150 
0 I 

V, 
I- .... 
<( 0 

:::, 0 
_J 0 

~ - 140 0 

0 V, 
C w 0 

(/) 
(/) 

i w 
~ 

.E 130 <( 

r,,-

/I _Cb 
Cc ....... ~ 

"'-/~ 
c::i 
<.c 
---

YEARj r ASS -,:SSED VALllA .,..IONS• ~ , I 
" 

~ 
I 

---
~ 

"'t-V ~ 
IC) ~ "'t- ~ 
0) 

~ '° Cti / ~ ~ ~ '-:;t- '° C\1 - ~ (\j IC) ") -II" - (\J ~ V ~ ------ . 
120 

110 

100 

YEAR 1941 42 43 44 45 46 4 7 48 49 50 51 52 1953 

ASSESSED VALUATION 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 

NEW YORK, N. Y. 

IN 11 OVERPECK MUNICIPALITIES 

BERGEN COUNTY SEWER AUTHORITY 

1952 PROJECT REPORT 



II) 

'-
~ 
0 
0 

Cf) 

z 
g 
_J 

<{ 
<.!) 

z 
0 
::::i 
_J 

~ 
,_ 
(1) 
0.. 

I-
Cf) 
0 
0 

200 

150 

100 
90 
80 

70 

60 

50 

40 

30 

20 

10 
9 

8 

7 

A 

--
r--
,-.... 

--

R 

,....... ,.... ' ~ -r---------... -----r----,...._ 
r--

r--~ ~-.D 

•u 
~E -

( ~ r---... ----r-- -

u';!B4BL£ 
->i'll!G St/ ~V-£1r4 

Dec: ~;c i..A 
4,5 

F 
P1r: t:'8...G1..o 
..,~ l ,vl: -- ,< ~ ~ S0_ fGic- c r----.... F 

---------rec . f, 1;>.5, 1-"" ~0c 
r-
~ 

b., 
r--... t-- 1' 

r-=::- ---- ,...._ -r---- t-- ·--- r--.L. _ 
G r, ,-.... 

- -----r---... -

-----':'r- - •H r--
..... , :sr.s - r--

i--,.... --G001 :s •H 

J 

v,,... 

f'Vs l'-' 
~ . ·-_, 

,....__ ,...._ ,~NT 2 l'5Mr;f 

~ ; [AN/ .'SOIi 
DI/ ---

r---... ---r---~ ~ L:J ,....... 
------ . ,-.... 

•L --~~ •K ~--. 
r-- 70%1/ IICREJ. r.;.-- --r--_ •R 

•i -,-...... --•11.1 --- --N . 
~ 

oN 
·N 

KEY 

A TENAFLY, N. J. 

B CRANSTON, R. I. 

C HIGH POINT, N. C. 
D MUSKEGON HEIGHTS, MICH 

E SELVEOERE, Ill. 

F ROCKVI LLE CENTRE, L. I. 

G FINOlAr, OHIO 

H MARION, !NO. 
I MANSFIELD, OHIO 
J RICHMOND, /NO. 

K TRI · CITY, CAL. 

L JACKSON, MICH. 
M SPR/NGFIELO, I ll . 

N GAR Y, /NO. 

0 INOIA NAPOUS, !NO. 

p CLEVELAND, OHIO 

Q HACKENSACK, N. J. 

R NEW YORK, N. r. • TA lLNANS ISl ANO 

s NEW YORK, N. >'. - BOWERY SA Y 

T NEW YORK, N. Y. • JAMAICA ,, • .-, J 

~IT 

X EST/MATEO FOR 8.C.S. A. - 8ASEO 

---- ,-.... ON 1952 COST LEVELS. -r-- --- I L"'-;.. -- r-- ._ -- - j--1...... - - -----:------ -SE"' - r-- ;::_ r----
I """' -- t- - r-: p 

T r----. ~ \ O,PE, li'ArlOA Of -
•( EC. 5., . P. !AN r J.T r---

r---- 1,bO 1% \OF' ~AP. ~Cl r-y 
r-- i--- t--

r---... -

"' 
~ 
~ ... 
"' <;) 
<., 

.., 
" 2! 

~ 

' 
OPE. 'RATION OF 

S.A. PLANT AT 
OF CAPACITY 

B.C. 
50% 

20 

10 

0 .7 .8 .9 I 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100 

* BASED ON INCREASE IN NATIONAL AVERAGE WAGE 
RATES (ENR 20 Ci ty Average), MATERIAL COSTS, POWER COSTS 
ANO INCREASED COSTS AT OTHER PLANTS. 

QUANTITY of SEWAGE TREATED - Million Gallons per Day 

TREATMENT PLANT OPERATING COSTS 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 
BERGEN COUNTY SEWER AUTHORITY 7) 

NEW YORK, N. Y. 1952 PROJECT REPORT 

0 -(I) 

ui 



I 

l' 

11
1 

11" 

I !I 

'I 

"l'L------------_...~ 

Plate 16 

150 

I 

145 GRAPH-SHOWING MINIMUM PERCENT OF -
.,, FLOW R£0U/R£0 FROM £AST SLOP£ OF 

Cl) co ... ~ 
C 

I 

01'> 
0 ~ 

CLIFFS/OE PARK TO MAKE UNIT COSTS 
EOUAL TO UNIT ,COSTS OF OVERPECK 
PROJECT. -

I l&J 140 
(/) : 
z It: 
OLLI 
...I> 
...JC 
,c:t I 

(!) Cl) 
l&J 
C!) 

z~ 135 0 ::c 
:J c.) 

...I ..J -c ~o 

I"-. r--..... 
....... 
~ 
~ 

AVERAGE UNIT COST;---..., ~ 
~ 

62% 
OF OVERPECK PROJECT 

~- ~- $132.75 ----~--+--
z 

.._ C 
Q) z 
a.u:: 

Cl) 130 t- ::::, 
(/) ..J 
0 a.. 
(.)Z 

0 

t- ~ _c 
z It: 
::::> I.LI a.. 

I I I--.... 
STRUCTURES DESIGNED FOR I I ~ 

~ MUNICIPAL/TIES ANO INDUSTRIES J 
PLUS EAST SLOPE OF CLIFFSIDE PARK/ i" 
I I I I I I 
I I I I I ,.Yl MINIMUM PERCENT REQUIRED 

FROM EAST SLOPE OF CLIFFS/OE PARK 
0 

125 

I 
I 

120 I 
0 10 20 30 40 50 60 70 80 90 IOQ 

% OF FLOW 

FROM EAST SLOPE OF CLIFFSIDE PARK 

FLOWS vs. UNIT COSTS 
OVERPECK PROJECT PLUS EAST SLOPE OF CLIFFSIDE PARK 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 
BERGEN COUNTY SEWER AUTHORITY 
1952 PROJECT REPORT NEW YORK, N. Y. 



150 

It) 
145 

<D 
VI ~ ... 
C I 

- ,., 
0 in 
0 en 

I 
w 140 Cf') Cl z <( 

0~ 
...J > 
...J <( 

<t I 

<.!) ~ 
Cl 
a: z <( 

135 0 ::c 
-0 
...J 
...J J 
- <( 

:::E Q 
z 
<( 

... z 
Cl) -a. u.. 

f/) 

130 I- ::> 
Cf') J 
0 n. 
(.) z 

0 

I- ~ 
- <( z a: 
=>w n. 

0 
125 

120 

Plate 17 

GRAPH - SHOWING MINIMUM PERCENT -
OF FLOW REQUIRED FROM EAST SLOPE 
OF FORT LEE TO MAKE UNIT COSTS 
EQUAL TO UNIT COSTS OF OVERPECK 
PROJECT. 

'-. 
. ......... 
~ 
~ 
~~ 52% 

AVERAGE UNIT COST 

:::. :::._~RPECK PROJ~:_~ ~ L_ _J13 ' .75 
,~~ 

~ STRUCTURES DESIGNED FOR I I /-
MUNICIPALITIES AND INDUSTRIES -............ 

~ PLUS EAST SLOPE OF FORT LEE 

0 

I I I I I 
I I I I ~ 

MINIMUM PERCENT RE()UIREO / 
FROM EAST SLOPE OF FORT LE£ I 

I 
I 
I· 

I 

10 20 30 40 50 60 70 80 90 

% OF FLOW 
FROM EAST SLOPE OF FORT LEE 

FLOWS vs. UNIT COSTS 
OVERPECK PROJECT PLUS EAST SLOPE OF FORT LEE 

100 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 

BERGEN COUNTY SEWER AUTHORITY 

NEW YORK, N. Y. 1952 PROJECT REPORT 



100 100 1!00 

FEET 

SEWAGE TREATMENT PLANT 
PROPO SED STAGE CONSTRUCTION 

* In 5 MGD increments. 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 

BERGEN COUNTY SEWER 

NEW YORK, N . Y. 
1952 PROJECT REPORT 

Plate 18 

FUT URE 

OVERPECK 

EXPANSION 

OVE RPEC K 

AUTHORITY 



' 260 

240 

220 

200 

180 

160 
I-
w 
w 
LL 140 

z -
z 120 
0 
I-
<I: 
> 100 w 
_J 

w 

80 

60 

tt ,t 
40 ~ 

~ 

~ 
~ 

20 

0 
18" 

-20 
0 

FAIRVIEW 

RIDGEFIELD 

Ground N.>:s.sw. 
Surface 

2,500 5,000 7,500 10,000 

DISTANCE IN FE ET 

Roi/rood 
Tvn,-1 

18" 

12,500 

Plate 19 

CLIFFSIDE 
PARK 

... ... .. ... 
ti) 

13,911 

PROFILE of CLIFFSIDE PARK EAST SLOPE INTERCEPTER 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 

NEW YORK, N. Y. 

BERGEN COUNTY SEWER AUTHORITY 
1952 PROJECT REPORT 



Plate 20 

FORT 
260 LEE 

240 

220 
ENGLEWOOD 

~ 
~ 
lo~ 

200 <ri.:;: 
t!j~ 
-.J~ 
.... cs 

180 r~ 
'-Meter 

160 Chamber 

I-
w 
w 
LL 140 

z 
Flolroclr Brook Bridge 

z 120 

0 
i= 
<{ 

> 100 w 
....J 
w 

80 
Brood Ave. Bridr,11 

60 

~ x 
lo 

40 (/) 

'l.: 
~ 
✓ 

~ 
20 

0 

-20 0 2,500 5,000 7,500 10,275 

DISTANCE IN FEET 

PROFILE of FORT LEE EAST SLOPE 

INTERCEPTER 

BOGERT-CHILDS ENGINEERING ASSOCIATES 

CONSULTING ENGINEERS 
BERGEN COUNTY SEWER AUTHORITY 

NEW YORK, N. Y. 1952 PROJECT REPORT 



J 
DUMONT 

PROJECT MAP '"' c, 
\ ' ' ~ , ' 
' B E ' (r\ ~ /' ~ 

_/ ' / -<" 
~"-'\' "," 

SCALE IN FEET 

0 2000 4000 6000 
""""', A-,. ', -..; " 

/ ;;. ' < \,,' 

-----­ ',.,, ~ -- ~ 
-✓-- \ 

..... 
~ ' .. 

' o~J:! 

. ·~ 

' > ·(- -~ .l\~ ,, 
- f ~ _/ 

- • I -. ,, 'w.\ ;, 
• - - 0 /. ' -- \ 

) 

t -'3-:'!:;;1/ --- -- · · \ ----- I~ ' ._- I , 
~ • '-- I \ 

0 . ~~/ ·~ ~===~ 
-------_.- 1 -·- =.;;. ;::;. -----· 

-~~~":~~\~ 0 0 D ~ • ~~........---/\ 

-------- ·j\ -~ 
a: ~- I / 

o,_r\ t\ ~ _,.1/' ., 

ORT~ ~ £ £~ ST I - / 
INT. 'RCEP, \ oR!;N~~ 

'~ - .,,---
)\E ~ G)-E ir'D C LI F F S 

PAR 

fi ~ I 

I I LE; NI A 

: ,-s 

0

l D E J i 
;:1;K' c~r-_: :'( · 

,,,< :,, 
;1 -~;, 

I 

\ DEMAREST 

L --r----
ALP I N ,E 

\ __ ' 'i c ,.•• ~ J [--,;cc ~- ?" I C [ 

-~ ~;:,, --11- _J 
i,. - ~ _,?;::.::! ~ 

t:3~,..; ~ 
j7 _.- 1 

,,.·· <: 

~~ 
PU. 
ST. 

STATION 

... 
~ --

/4 -

CONSULTING ENGINEERS 

NEW YORK, N. Y. 

BERGEN 

LEGEND 
EXISTING AUTHORITY SEWERS 

------ EXISTING MUNIC IPAL SEWERS 

PROPOSED AUTHORITY SEWERS 
--- PROPOSED MUNICIPAL SEWERS 

-

AREAS SEWERED BY EXTENSIONS 
OF OVERPECK PROJ ECT 

COUNTY SEWER AUTHORITY 

1952 PROJECT REPORT 



-
-
-

-
-
-
-

-
-----

-
-
-
-
-
-

------
-
-
-

-
-----

-
-
-

-
-

-


