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Forward 
A city is an area of land which has been transformed from its natural 

and pristine state and molded to suit man's needs. This transformation more 
often than not is accomplished in a piecemeal fashion without taking a 
holistic approach to development. One aspect of the environment cannot be 
tampered with without affecting another; no part of the environment is 
self-supporting. To aid in understanding the complex i~terwoven fabric of 
our environment, we have inventoried various resources of Hackensack and 
assimilated them into an Environmental Resources Inventory (ERI). 

An ERi presents environmental data that pertains to the land, water, air, 
and plant and animal life forms within the city or municipality. The ERI 
also integrates the individual pieces of data into a "whole picture" of 
environmental relationships and identifies areas that are ecologically 
sensitive or hazardous for human activity, such as flood plains, steep slopes, 
swamps and groundwater recharge areas. It reports on the conditions that 
result when man interracts with and changes the course of the natural 
environment. In short, it is a factual description of the environmental 
variables that affect or limit development in a municipality. 

II 



The ERI is a basic 11 building block'', along with social, economic, and 
other technical information, in the land use planning and regulation process. 
It provides a rational base for environmental decision-making in relation to 
the Master Plan and zoning ordinances. as well as the data base against which 
Environmental Impact Statements (EIS) can be reviewed. Before preparing or 
revising the Master Plan, the ERI should be consulted to identify pre-deter
mined areas of environmental concern. Zoning regulations which are designed 
to limit development can be recommended for these areas. 

At certain points within the text, comments related to the assessment of 
local conditions in Hackensack are made. These comments are analyses given 
by various studies conducted on this area by municipal, county, state, and 
federa1 agencies, or are the opinions of the Bergen County Community Action 
Program Environmental Assessment Team. In no way do they influence or alter 
the validity of the data assembled in this report. 

The idea for this Environmental Resources Inventory was introduced 
through the Solar Energy/Energy Conservation Project. a Local Employment 
Action Project (L.E.A.P.) funded by a grant under Title VI of the Comprehen
sive Employment and Training Act (CETA). The CETA Programs in Bergen County 
are sponsored by the Bergen County Board of Chosen Freeholders and are 
administered by the Bergen County Community Action Program, Inc. 
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used in conjunction with the other maps in this report by 
placing it over the outline of another map. 

MAPS 

This map shows the major streets and highways that run through
out Hackensack, and should be used with the other maps in this 
Inventory to show the general location of whatever information 
is depicted on them. 

Information obtained from City of Hackensack Street Index Map, 
which was revised in Oct., 1975. 

EXISTING LAND USE This map shows the most recent account of development and 
MAP ·1and use in the City of Hackensack. Development includes 

existing structures plus land actively used by the structures. 

Information based on Studies of Existing Conditions, City of 
Hackensack, N.J., 1973. 
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NEIGHBORHOOD 
ANALYSIS MAP 

COMMUNITY 
FACILITIES MAP 

ZONING MAP 

This map outlines areas within the City of Hackensack that 
were generally analyzed in terms of land use in the 11 Neigh
borhood Analysis 11 portion of the Existing Land Use Section 
of this report. 

This map is a revision of a map used in Studies of Existing 
Conditions, City of Hackensack, N.J., 1973. 

This map outlines the park and recreation facilities, the 
city governmental buildings, and the public schools of the 
City of Hackensack. It also shows the Bergen County facili
ties and selected state and semi-public uses in the City of 
Hackensack. 

Information obtained from Studies of Existing Conditions, 
~ity of Hackensack, 1973. 

This map, taken from the official City copy, depicts the pre
sent zoning regulations in the City of Hackensack, with 
approved revisions as of July, 1976. Its inclusion in this 
report in no way represents an endorsement or approval by 
the authors but is included for the information and use of 
the reader. 

Information based on official City of Hackensack zoning map, 
with approved revisions as of July, 1976. 

USGS TOPOGRAPHIC U.S. Geological Survey 7 1/2 - minute Hackensack Quadrangle, 
MAP 1955, photorevised 1970. 

SLOPE 

WELL LOG MAP 

This map outlines the land surface areas in the City of 
Hackensack in terms of percentage of slope (number of feet 
of rise or fall in a horizontal distance of 100 feet). The 
individual areas of slope shown on the map are general out
lines, and should not be used as sp~cific boundaries until 
detailed field work is done. The Soil Conservation Service 
(SCS) rates slopes greater than 15% as having limitations 
for most developed uses. 

Information based on U.S. Geological Survey 7 1/2 - minute 
Hackensack Quadrangle. 

This map and corresponding table show the position of 19 
major wells in the City of Hackensack~ the capacity of the 
wells, and the geologic formation in which the well is sit
uated. 

Information based on data received from Appraisal of Water 
Resources in the Hackensack River Basin, New Jersey , June 
1976, published by the U.S. Department of the Interior, 
Geological Survey. 
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BEDROCK GEOLOGY This map shows the underlying bedrock structure of the City 
of Hackensack. 

SOIL TYPE 

Information obtained from N.J,. Geologic Overlay Sheet #26. 

This map shows the individual types of soil that are present 
in Hackensack. Descriptions of the drainage characteristics 
+ physical properties are given in the "Key to Soil Type 

Map" which can be found in the Soils section of this report. 

Information based on a meeting with the Bergen County agent 
of the USDA Soil Conservation Service (March 1, 1979). 

WATER RESOURCES This map shows the 3 surface water bodies in Hackensack, their 
direction of flow, and the official FIA flood hazard boundary 
areas as designated by the federal Department of Housing and 
Urban Development. Also shown on this map are the watershed 
boundaries which determine drainage patterns within Hacken
sack, and the direction of flow of the drainage ~nd runoff. 

NOISE TESTING 
SITES MAP 

HABITAT MAP 

Information obtained from (1) Southwest Area Drainage Study , 
Bergen County, N.J., Au g., 1970, which is a report done for 
the Bergen County Freeholders by Magnaro, Martin,. and Lincoln, 
New York, N.J. (2) FIA Flood Hazard Boundary Ma p, City of 
Hackensack, U.S. Department of Housing and Urban Development, 
Oct. 31, 1975. 

This map shows the locations within the City of Hackensack 
where noise testing studies were conducted by the Bergen 
County Community Action Program Environmental Assessment Team. 

This map outlines the few remaining undeveloped areas within 
the City of Hackensack. The habitats depicted show the 
physical space where one plant or group of plants live. 

Information based on field studies conducted by the Bergen 
County Community Action Program Environmental Assessment Team. 

COMMUNITY SURVEY This map outlines the areas within Hackensack in which the 
Community Survey was conducted. The areas shown were inter
preted from the zoning map of the City of Hackensack in order 
to establish uniformity in each area. 
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Introduction 
GENERAL 

The City of Hackensack is situated in the lower portion of central Bergen 
County. Its 4.6 square miles, laid out in an elongated north-to-south pattern, 
are bordered on the west by the Boroughs of Lodi, Maywood and Paramus, on the 
north by Paramus and River Edge, and on the south by the Boroughs of Hasbrouck 
Heights, Little Ferry, and the Township of South Hackensack. The Hackensack 
River, which is a tidal estuary, forms the eastern border of the city. The 
topography of the city is characterized by a large flat area rising gradually 
from the east toward a north-south running ridge, with steeper slopes, near 
the western border of the city. 

Situated 7 miles west of New York City, Hackensack is located within the 
inner ring of the New York Metropolitan Area . Although over 95 percent of 
Hackensack is developed (Hackensack Revised Master Plan, 1975), population 
figures have been steadily rising over the past two decades. Based on 1975 
estimates, the per capita income in Hackensack is $8,60~ dollars (U.S. Census 
Bureau, 1975 Per Capita Income Estimates), which is about average for Bergen 
County. 



As determined from the 1970 Census (Studies of Existing Conditions, City 
of Hackensack, N.J., 1973), the ethnic breakdown of the residents of Hacken
sack are as follows: 82.5 percent white and 17.5 percent non-white, of which 
96 percent are Black. The lower central and southern portions of the city 
contain neighborhoods which retain the ethnic character of the nationality 
groups that reside there. 

Between 1900 and 1970, Hackensack's population has almost quadrupled 
from 9,443 to its current level of around 40,000 (Hackensack- Revised Master 
Plan, 1975). Hackensack experienced its greatest growth between 1920-30 and 
its second greatest expansion between 1960-70. Hackensack's population has 
also grown substantially during the 1970's due to the construction of high 
density high-rise apartments in the Prospect Av·enue area. Depending on the 
level of high density apartment construction, Hackensack could possibly 
exceed 50,000 inhabitants by 1985 (Hackensack Revised Master Plan, 1975). 
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Fig. 1 Population Bar Graph, City of Hackensack, N.J., Southwest Area 
Drainage Study. Bergen County, N.J., August, 1970. 
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HISTORY 

Looking at Hackensack today, it is hard to conceive that less than three 
centuries ago this area was inhabited by Indians. Thex were called the Hack
ensacks, a condensed English version of the Lanape words 11 Hakinkhican-saki 11

, 

meaning tidal water or mouth of a river. The Hackensacks were a division of 
the Leni-Lenapes, a member of the Algonkian Indian Nation. 

The Hackensacks spent their days hunting game in the highlands, fishing 
along the Hackensack River, and farming the lowlands. In the Summer they 
would catch the outgoing tide to Staten Island, where they would harvest 
oysters and clams, and trade for conch and quahog clam shells, from which 
they made their wampum beads, the Indian form of currency. 

The most famous of the Hackensack Indians was the chief known as Oratam, 
an "Indian Peace Chief 11

• Oratam, whose name translates "good"'.'and affable-one 11
, 

acted as a mediator with the Dutch, not only for his tribe but for neighboring 
tri'bes as well. Oratam won people over to his side by being courteous, kind, 
patient, a good listener and by the use of calm reasoning. He was held in the 
highest respect by all. Today his image can be found throughout the town. A 
bust of Oratam stands in front of Johnson Library and his likeness appears on 
Hackensack police cars and uniforms. 

Fig. 2 Hackensack River Valley Indians . 
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The first white settlers in the Hackensack Valley were the Dutch, who 

migrated from a large population on 11 stony 11 Manhattan Island. They were 
attracted to the Hackensack area because the physical conditions reminded 
them of the flat, fertile lands of Holland. 

The Dutch cultivated land in the valley, and with the help of the Indians, 
established a small agricultural community. As it grew, the Dutch realized 
the importance of the Hackensack River for trading. In 1641 a Dutch settler, 
Patroon Nederhorst, decided to build a trading post and fort on the west 
bank of the river. However, after a year or so of unrest, the Indians burned 
down the post. It was soon after this that the Dutch established the First 
Reformed Church of Hackensack. The original foundation was later moved to 
its present location across from the Court House on the 11 Green 11

• 

At this time, Hackensack covered the area between the Hackensack River 
and Hudson River from the New York State line in the north to Newark Bay in 
the south. In 1668, Captain William Sanford and Captain John Berry purchased 
land on the west bank of the Hackensack River and named it New Barbadoes 
Township after an island in the Caribbean. The new residents, however, 
referred to it as 11 New Hackensack 11 ,and the land on the east bank as 11 01d 
Hackensack 11

• Before the Revolutionary War, in 1709, New Barbadoes Township 
became the County Seat of Bergen County. 

During the Revolutionary War, Hackensack was neutral ground between the 
British, who occupied New York City, and the Americans, who were retreating 
under General George Washington. When the British advanced across the Hudson 
River, Washington and his troops evacuated Hackensack. Today, historical 
signs in Hackensack and surrounding towns trace Washington 1 s retreat route to 
his monumental crossing of the Delaware River. 

The post-Revolutionary war years brought about an incredible increase in 
the growth of Hackensack. Industries such as brick yards, which used the 
substantial local clay deposits, were established. There were tanneries in 
an area called Quacksack in the southern part of Hackensack. Later, in the 
1800 1 s, industries such as silk manufacturing, an iron foundry, and an ice 
plant were established. The north part of Hackensack, called Wevapect, was 
the main farming area. There was also a grist mill located at 126 Main Street. 
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In 1870, river transportation gave way to railroad service with the 
building of the Hackensack-New York Railroad. In 1921, New Barbadoes changed 
its name to the City of Hackensack. Today almost 40,000 people live in 
Hackensack, compared to 8000 in the mid-1800's. 

Historic Sites 

In 1696, John Berry gave 2 3/4 acres of land to the Dutch settlers along 
the Hackensack River. On part of this land, now known as 11 The Green 11

, they 
built the 11 First Reformed Church 11 (1696). Now the oldest church in Bergen 
County, and the second oldest in the state, it is commonly referred to as 
the 11 Church on the Green 11

• It was from this church that many other churchs 
in the county originated. The original structure was simple in design. Later 
remodelings in 1792, 1847, and 1869 show the influences of English styling 
found in the present edifice. 

PLATE l - First Reformed Church and Cemetery on the Green 
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On the Green, to the west of the church, their once stood a whipping 
post and stocks. Public notices were posted and training bands met for 
drill and parades. During the Revolutionary War, the area became a camp
ground for American soldiers. 

Brigadier General Enock Poor, an American officer who died in 1780, is 
buried along with other Revolutionary War soldiers in the cemetery alongside 
the Fir.st Reformed Church. His funeral was attended by General George Wash
ington and by General Lafayette, who again visited the grave in 1824. A 
statue of General Poor now stands across from the County Court House., just 
east of the cemetery. 

Presently in the center of the Green is a bronze statue of an American 
soldier erected as a World War I memorial in 1924. Depicted on the granite 
base are scenes from previous American wars. 

Across from the Green is the Bergen County Court House. Constructed in 
1912, it is one of the most attractive public buildings. The structure is 
topped by a massive dome. A band of sculptured figures around the exterior of 
the dome depict the trials and tribulations of the families who built the first 
dwellings in the area and the nearby 11 Church on the Green 11

• Adjoining the 
court house is the five story County Jail, topped with medieval battlements . 
In 1933, the four story Bergen County administrative building, built with 
Arkansas marble, was added. 

Another site of historic interest is the submarine U.S.S. Ling. It is 
located in Borg Park on the Hackensack River just north of the intersection of 
Court and River Streets. _The Ling was one of 237 very similar "fleet type" 
craft built for the U.S. Navy between 1939 and 1943. It was donated by the 
Navy to the Submarine Memorial Association in 1971 and has been berthed in 
Hackensack since January 13, 1973. 

• 
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Existing Land Use 
GENERAL 

The City of Hackensack is now over 95 percent developed and vacant land 
is relatively scarce; thus the redevelopment strategy is primarily the upgrad
ing of existing land use patterns. 

Types of land use in Hackensack are diverse, ranging from single family 
residential areas to industrial activity. Housing varies from 20-story luxury 
apartment complexes to single family homes, and is the dominant land use func
tion in Hackensack, comprising 35% of the total land area. Commercial business 
land uses range from storefront shops to nationally known department stores, 
such as Sears Roebuck Inc .. Industrial land uses range from light industry to 
commercial manufacturing. Hackensack not only contains acreage for its own 
municipal government activities but also for a number of Bergen County's, such 
as the Court House, Bergen County Jail, and a number of Social Services. · Figure 
3 depicts the approximate breakdown of land use categories in Hackensack; Table 
1 shows the land use in acreage allotted to the respective zoning districts. 
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Fig.3 Breakdown of Land Use 
City of Hackensack N .J., 1973) 

One and two 
family residential 

28.2% 

- --- Multi-family residence ( less than 
four stories and rooming housing) 

in Percentages ( Studies of Existing Conditions, 

TABLE l 

EXISTING LAND USE ACREAGE BY 
EXISTING ZONING DISTRICTS 

CITY OF HACKENSACK 

R-1 R-lA R-2 R-2A R-3 R-3A B-1 

One and Two-Family 
Residential 102.3 321 .1 47 .7 67 .0 27 . l 88 .1 33 .0 

Multi-Family Residence 
(Less than 4 stories) 
and Rooming Houses 0.3 2.1 47.7 4.6 24.9 20.0 

Multi-Family Residence 
(4 stories or more) 1.0 3.7 24.6 12 .8 5.3 

CO!Mlerc i a 1 0.3 1. 7 1. 2 3.7 - 10.8 127 .6 

Industria 1 4.5 7.8 - 5.3 6.2 

Public 3.8 12. 7 7.3 9.0 . 1.4 28.5 10.8 

Semi-Public 1. 3 1.7 1.7 2.8 7.8 26.9 1. 7 

Vacant 1.8 25.1 0.9 5.2 1.5 8.9 4.7 

109.5 363.6 65.4 145.9 67.0 206.2 209.3 

~ .J.:_1_ 1-1 _H_ 

4.9 55 .6 2.1 5.9 

3.6 14.3 2.7 0.9 

1.0 0.8 0.2 

79 .5 128 .7 2.8 1.4 

0.911B.1 76.4 B4 .6 

20. 7 B0 .5 2.9 19 .7 

7.2 5.4 40 .6 0.4 

~ 30 . 6 2.0 27 .'6 

118 .4 434 .0 129.7 140.5 

Streets & Water 

Total Area 

% of 
Total 

Total Area 

754 .8 28. 2% 

120. l 4. 5% 

49.4 1. 8% 

357.7 13.4% 

303.8 11.4% 

197.3 7.4% 

97 .5 3.6% 

108. 9 4. 1% 

l ,989.5 

683.5 25 . 6% 

2,673.0 100.0% 
Acres 

Source: Studies of Existing Conditions, City of Hackensack, N.J., 1973. 
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BUSINESS 

Two zoning business districts exist in the City. The Central Business 
District (B-2 Business) extends from River Street on the east to the lots 
fronting on the west side of State Street, and from Anderson Street to the 
lots fronting on the south side of Essex Street. The business zoning district 
in the .City (B-1 Thoroughfare Business District) includes both sides of Main 
Street north of Anderson Street and also includes both sides of Johnson Avenue 
and Kinderkamack Road. This district also covers both sides of Essex Street 
west of Huyler Street, both sides of Central Avenue eas~ of First Street, por
tions of Passaic Street, Linden Street, and Hudson Street, and an area at the 
intersection of Route 4 and Hackensack Avenue. The land use in these areas, 
although zoned for business use, is diversified. Single and multi-family 
residential uses, as well as some commercial and industrial uses, are scattered 
throughout the area. 

Also included in the B-1 Business district, generally between Anderson 
Street and Voorhis Place, are the Sears Roebuck stores and Packard Bamberger. 
The B-1 District at the Route 4 and Hackensack Avenue intersection is devoted 
to business use, containing Riverside Square Shopping Mall and Two Guys shop
ping center, as well as three 10-story office buildings. 

Central Business District 

The Central Business District of Hackensack is an elongated strip of 
retail stores fronting on both sides on Main Street~ with isolated spots of 
retail activity on State and River Streets and on side streets. The distance 
along Main Street between Passaic Street and Essex Street is 4300 feet. 

The prime retail core area of the City is on both sides of Main Street 
between Passaic Street on the north and generally Demarest Place to the south. 
To the south. of Demarest Place, a higher proportion of the frontage is devoted 
to office use. Above Passaic Street to Anderson Street is also an area of 
concentrated retail stores, with the Sears Roebuck and Co. store located on 
the corner of Anderson and Main Streets. However, also in this area are the 
Y.M.C.A., several office and multi-family buildings, and a gasoline service 
station. 
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The retail stores in the core of the City range from wearing apparel, 
restaurants, food stores, variety and fabric shops to hardware, sporting 
goods, beauty and barber shops, office and home furnishings, books, records, 
and travel agencies. Approximately half of the stores within the above men
tioned area are oriented to the selling of wearing apparel and to eating and 
drinking on the premises or for purchase. The Johnson Public Library is also 
situated on Main Street in the heart of the CBD. 

PLATE 2 Johnson Library 
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Generally, the area south of Demarest Place along Main Street is in poor
er condition than Main Street as a whole. Occasional vacant storefronts and 
lots, as well as an abundance of offices, has reduced the attractiveness of 
this area for pedestrian browsing. However, the recent addition of mini 
pedestrian malls and shade trees as part of the Center City Complex plan has 
upgraded the appearance of the area. 

The presence of the County governmental functions, particularly the Courts 
in the southern portion of the CBD zoning district, have caused land uses to 
be devoted to office use. A concentration of office uses is located adjacent 
to the Court facilit~es on Hudson Street, Essex Street, and the southern por
tion of Main Street. 

Parking facilities within the CBD include municipal and private lots as 
well as considerable on-site street parking, especially on Main and State 
Streets. A good amount of land is devoted to parking by the County to serve 
its facilities. 

Several residential land use clusters are situated within the CBD. They 
are situated generally between Morris Street and Warren Street east of State 
Street, the intersection of Bridge Street and Old River Street, and above 
some commercial buildings in the CBD. 

Center City Complex 

The Center City Complex Plan is a three-phase construction project to 
revitalize Hackensack's Central Business District. The main emphasis of the 
project is to improve and increase office space, streets and parking facil
ities, and to enhance a more pleasant atmosphere in the CBD area. 

The complex is divided into three phases: the first phase is a large, 
5.7 acre office complex bounded by Essex, State, Main, and Morris Streets. 
The second phase calls for a 400-apartment high rise structure along State 
Street,and phase three calls for a 250-room hotel/motel complex. Any or all 
of these phases are subject to change. 

Thus far, Main Street has been pariially repaved with decorative brick 
and lined with shade trees. Small pedestrian malls have also been built in 

the central and southern portions of Main Street to further add to the cos
I mopolitan look of the Central Business District. 
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PLATE 3 

Central Business District 

NEIGHBORHOOD ANALYSIS 

The following text discusses in some detail the characteristics of the 
various portions of the City. The following neighborhood breakdown utilizes 
the existing zoning ordinance districts as reflections of general character
istics in an area, as well as guidelines for the actual delineation of 
neighborhoods. A report titled "Studies of Existing Conditions" prepared 
for the City of Hackensack by Murphy and Kren Planning Associates, Inc. in 
1973 as Part l of a Revised Master Plan was used in part in writing this 
analysis. 
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DISTRICT A 

District A is a predominantly single-family residential district in the 
northwest portion of the City. It is situated generally north of Passaic 
Street and west of Grand Avenue and Main Street. 

Most of the homes in this district are situated on small lots, but in 
the Summit Avenue area, the lot sizes are noticeably larger and the homes are 
of higher value. The area is free of land use congestion, with streets and 
sidewalks comfortably wide and tree lined. The condition of buildings is 
good, with only one non-residential use in the area. 

Staib Park, Baldwin Park, and the Fairmount Avenue elementary school 
exist on the fringes of this residential area. Considering the size of the 
area, there is still a lack of recreation facilities (Existing Local Condi
tions, City of Hackensack). 

DISTRICT B 

District Bis zoned predominantly multi-family residential and B-1 
Thoroughfare Business. It is situated north of Passaic Street, east of Pros
pect Avenue and Clarendon Place and including both sides of Grand Avenue, 
Main Street, and Johnson Avenue, extending to Coles Brook. 

The residential uses in this area include single and two-family homes 
and multi-family apartments extending to a height of eight stories. Apart
ment houses have replaced residential homes on Anderson Street, Clinton 
Place, and Grand Avenue. The same is basically true of the general area 
between Main Street and Uohnson Avenue south of Coles Brook, although this 
area is zoned B-1 Business. 

Development adjacent to and including Union Street Park presents an 
attractive and distinct urban environment composed of a green square, adja
cent religious buildings. and older five and six-story apartments. 

Passaic Street, Anderson Street, Main Street, and Johnson Avenue are 
heavily travelled streets in this area, The nearest recreation and school 
facilities are Baldwin Park and the elementary school on Grand Avenue south 
of Fairmount Avenue. 
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Building conditions are generally standard in this area, except in the 
area along Johnson Avenue north of Temple Avenue, where sub-standard building 
conditions exist. Some building condition improvement and spot clearance is 
needed in this area, which is subject to heavy traffic flow and lacks adequ
ate neighborhood recreation facilities. 

DISTRICT C 

District C includes the area on both sides of Summit Avenue generally 
between Essex Street and extending west to the Borough of Maywood. This 
area is in two zoning districts (R-1, one-family residential, and R-2A, one 
and two-family garden apartments). The Summit Avenue frontage is totally in 
the R-1 district, being composed of distinctive single-family homes. Several 
garden apartment developments are situated next to Maywood, most of which 
are two stories in height. 

Building conditions are good in this area. A new elementary school 
(Maple Hill School) is situated at the intersection of Central Avenue and the 
Esplanade, and a small park exists on the Esplanade between Heath Place and 
Blanchard Terrace. The elementary school also has a playground. Summit 
Avenue is a heavily travelled street providing access to Route 80 and Route 17. 

DISTRICT D 

District D generally extends from Essex Street to Passaic Street and 
includes both sides of Prospect Avenue. This area contains most of the luxury 
high rise apartments found in the city. Zoned R-3, this district also includes 
a part of the Hackensack Hospital Development. The hospital and the high rise 
apartments are major parking generators and create a tight parking situation. 

Building conditions are good in this area, but there are no schools or 

parks. Space for further high rises can be anticipated. 
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DISTRICT E 

This area is bounded by the Susquehanna and Western Railroad, the Pascack 
Valley Railroad Line, Passaic Street and the R-3 high rise apartment district. 

District Eis predominantly developed with single-and two-family residen
tial uses. Some multi-family units do exist, but with the exception of the 
seven story, fifty-unit public housing building at the intersection of Central 
Avenue and First Street, the multi-family units are three and four-family 
structures and rooming houses. Non-conforming commercial and industrial uses 
also exist, primarily along First and Second Streets. 

Building conditions range from fair to poor. Of the 250 structures class
ified as poor by an exterior field survey conducted by Murphy and Kren Planning 
Associates, Inc., 52 are located in District E. The Community Renewal Program 
of the City of Hackensack described this area as one of the more seriously 
deteriorated areas of the City and recommended intensive conservation efforts 
and minor clearance, aimed at removing the most seriously deteriorated struc
tures as well as removing the several industrial uses in the area. 

DISTRICT F 

This area is bounded by Essex Street, the Pascack Valley Railroad Line, 
the Susquehanna and Western Railroad, and the R-3 district. District Fis 
zoned C-1 commercial manufacturing and R-3A apartment. The area generally 
south of Beech Street and east of First Street is zoned C-1 and is predomin
antly used for industrial purposes, with the major exception being the 154 
unit public housing project and a two-and three-story apartment building on 
Lehigh Street. 

A large part of the R-3A zoning district is developed with Hackensack 
High School buildings and associated athletic fields, basically leaving only 
the two blocks bounded by Essex Street, First and Second Streets and Bush 
Street as the residential area. These blocks are predominantly used for one
and two-family homes, but also contain three two-story garden apartments and 
a multi-storied office and apartment building on First Street near Essex 
Street. Building conditions in these blocks are generally acceptable. 
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PLATE 4 
House & High Rise 

DISTRICT G 

This area is bounded by the Pascack Valley Railroad Line, the Susquehanna 
and Western Railroad and generally Essex Street and State Street. It is zoned 
non-residential, predominantly C-1 commercial-manufacturing. It is developed 
however, predominantly residential (one-and two-family residences and two-story 
apartments). Industrial development exists along Railroad Avenue and the 
Susquehanna and Western Railroad, and commercial development exists along State 
Street. The Union Street Park, a small playground, exists in the center of 
this area. 
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DISTRICT H 

District His bounded by the Susquehanna and Western Railroads, the 
Pascack Valley Railroad Line, Passaic Street, and State Street. The Rail
road Avenue frontage is zoned C-1 commercial-manufacturing and the State 
Street, Passaic Street, Central Avenue frontage,as well as the Susquehanna 
and We~tern Railroad frontageJis zoned B-1 thoroughfare business. The 
interior portion is zoned R-3A apartments, being composed about equally with 
1) one-and two-family homes and 2) multi-family structures, primarily two
and three-story apartments and rooming houses. The area also contains the 
Middle School, City Hall, and a large number of semi-public uses. This area 
appears to be in a stage of transition where one-and two-family homes are 
being replaced by multi-family structures. Building conditions are generally 
standard, and no recreation facilities exist in this area . 

DISTRICT I 

District I is generally bounded by Pascack Valley Railroad Line, Route 
80, Essex Street and the Borough of Lodi. The frontage on the east side of 
Polifly Road is developed with apartments ranging in height from two to six 
stories. West of Polifly Road and south of Essex Street the area is predom
inantly single-family residential, although some two-family homes also exist. 
The homes are in standard condition and the area contains an elementary 
school and playground. Summit Avenue, a heavily travelled street, passes 
through the area. 

DISTRICT J 

This area is bounded by the Pascack Valley Railroad Line, Kansas Street, 
Hudson Street and Route 80. The southeastern section of this area is zoned 
C-1 commercial manufacturing and primarily developed industrially, although 
a considerable number of one and two-family homes still exist. The frontage 
along both sides of Kennedy Street extending to Route 80 is also in the C-1 
district. Some industrial uses do exist here, but the area is predominantly 
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single and two-family residential. A garden apartment development exists on 
South Main Street. Building conditions range from standard to poor, with a 
concentration of poor buildings on South Main Street and Fair Street. Con-
centrations of good condition 
Avenue and Washington Avenue. 
but in acceptable condition. 

housing exists on West Franklin Street, Jackson 
The majority of the housing is generally older, 

Columbus Park, one of the larger neighborhood 
parks i.n the City, is located in this area. 

DISTRICT K 

The District K area is situated south of Route 80 extending east to 
River Street and bordered by the Boroughs of South Hackensack and Little 
Ferry. Existing residential development is primarily one and two-family 
homes (R-2) located west of River Street between Shafer and Henry Place, and 
both sides of Hudson Street. Several garden apartments are located in the 
northwest corner of the district near Vreeland Avenue. Building conditions 
are generally good and the area contains an elementary school and Pulaski Park 
playground. 

The industrial district (I-2) exists on both sides of River Street and 
in areas to the east of Hudson Street. 

DISTRICT L 

District L lies between River Street and the Hackensack River, in a 
north-south pattern, generally from Interstate Route 80 to State Highway 4. 
Most of the land area is zoned either General Business B-3 or Commercial 
Manufacturing, with the exception of a large parcel of land abutting the 
Hackensack River just south of Route 4, which is zoned for University - Office 
use. This parcel contains, among other things, the Fairleigh Dickinson 
University School of Dentistry and Edward Williams College. 

Arrong the many commercial and retail uses in this district are several 
fast food restaurants, a car wash, automobile dealerships and service centers, 
and gasoline service stations. Situated on River Street, just south of Morris 
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Street, are the offices and production facilities for the Bergen Evening Rec
ord, New Jerseys largest evening newspaper. Also on River Street, situated 
below Route 4, is the Bergen County Vocational and Technical High School and 
the Orrie de '. Nooyer Auditorium which is the scene of frequent cultural events. 

There are two municipal parks situated in this district, Johnson and 
Foschini, which abut the Hackensack River and comprise over 47 acres of land 
area. ·The U.S.S. Ling, a former World War II submarine, is docked at Borg 
Park, which is situated just north of Court Street. The submarine is open to 
visit~rs daily'from 10:00 am to 6:00 pm. 

Parks and Recreation 

The total amount of existing park and recreation facilities in the City, 
including recreation facilities at the public schools, is approximately 105 
acres. A list of the public parks locations, acreages, and facilities avail
able is shown in Table 2. The physical locations can be seen on the Community 
Facilities Map. 

The generally accepted standard for park and recreation space is 8 acres 
per 1,000 population. With an estimated population of 40,000 persons in Hack
ensack the City would have to add 215 acres to the present 105 for a total of 
320 acres to meet this standard (Hackensack Revised Master Plan, 1975 ). 

Since the City has been virtually fully developed for the past decade or 
so while the population continues to rise at a rapid rate, the resulting 
dilemma is a lack of available land for park space to serve a greater amount 
of people. The recommendations of the Hackensack .Revised Master Plan (1975) 
to increase the supply of park and recreation space i-nclude: 11 (l) where 
feasible, expand existing park and recreation areas; (2) utilize appropriate 
undeveloped sites and establish mini-parks. 11 An undeveloped area of special 
interest is approximately 16 acres abutting Coles Brook located west of Summit 
Avenue and south of Fairmount Avenue. A proposal made by the BCCAP Environ
mental Assessment Team to convert this area to a park with an und,sturbed 
nature-like setting is included in Appendix D. 
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Name of 
Park 

Fosrchini 

Johnson 

Pulaski 

Carver 

Baldwin 

Staib 

Poli fly Road 
Park 

Mary Street 
Mini Park 

The Green 

Rowland 

Anderson 

Fairmount 

Union Street 

Columbus 

Esplanade 

TABLE 2 
PARKS AND FACILITIES 

Location 

Vacated Portion 
of Berry Street 

Anderson and 
River Street 

Between Jackson 
and William 
Avenues 
James and 
Second Street 
Grand and Ross 
Avenues 
Davis and 
Summit Avenue 

Pol ifly Road 
and Sutton 
Avenue 

Route 80 
Right of Way 
Court and 
Main Street 
Southern end 
of Rowland 
Avenue 
Anderson and 
Union Streets 
Fairmount Avenue 
and Main Street 
Union and Myer 
Streets 
01 d Hoboken Road 
and Kennedy Street 

The Esplanade 

Acres Recreation Facilities 

27.79 Baseball Fields, Childrens 
Recreation, Picnic Area. 
Park Equipment Garage. 

19.61 

2.44 

--,./ 

1.33 
..!.1 

1.15 

5.50 

Soccer Fields and Baseball· 
Fields, Tennis Courts, 
Recreational Facilities. 
Childrens Recreation 

Basketball Court, Childrens 
Recre~tion. 
Basketball Court, Baseball 
Field, Childrens Recreation. 
Ice Skate Rink, Baseball 
Field, Basketball Court, 
and Childrens Recreation. 

2.69 Basketball Court and 
Childrens Recreation. 

.14 Childrens Recreation. 

.46 Passive Sitting Area with 
Benches 

.24 Basketball Court, Childrens 
Recreation. 

.79 Passive Sitting Area with 
Benches 

1.39 Passive Sitting Area with 
Benches 

.77 Childrens Recreation 

5.83 Baseball Field, Basketball 
Court, Childrens Recreation, 
Tennis and Bocci Courts. 

1. 12 

Source: City of Hackensack Green Acres Inventory, October 11, 1977 . 
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PLATE 5 
B.aldwin Park 

The largest park in the City is Foschini Memorial Park, comprising 

27.79 acres adjacent to the Hackensack River at the end of Berry Street. 
Approximately 8 acres of undeveloped City-owned land is situated next to 
this park. In terms of parks and recreation acreage, 52% of the system is 
located along the Hackensack River as part of Foschini and Johnson Parks. 
However, these parks are both situated in a federally recognized flood 
hazard area, which limits their use after periods of heavy rainfall. The 
smallest park is Mary Street Mini Park (0.14 acre), located near Route 80 
in the southern part of Hackensack. 

Additional areas for parks and . recreation are proposed in the Revised 
Master Plan for the City of Hackensack (1975). According to this plan, 
11 approximately 70 acres are proposed as additional park and recreation space". 
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Transport at ion 

The City of Hackensack is literally divided into sections by two rail
road lines: The New York, Susquehanna and Western Railroad,which runs in an 
east-west di rec ti on through the City and is primarily a freight rail road; 
The Pascack Valley Line, operated by Conrail, runs in a north-south direction 
through the City and heads north through the central part of Bergen County. 
The Pascack Valley Line carries both freight and passengers. There are two 
major stations located in Hackensack: one at Essex Street, next to which is 
parking for about 30 vehicles, and one on Anderson Street. 

Hackensack provides a bus terminal transfer facility between River and 
Moore Streets. The City is served by Transport of New Jersey, Inter-City 
Transportation Company Inc. and the Manhattan Transit Company. Most of 
these lines operate corrunuter-oriented buses between New York City and New 
Jersey. 

Information concerning routes, and times of arrival and departure, of 
buses and trains can be obtained by phoning the individual bus companies or 
the Bergen County Board of Transportation (488-0840). 

MAJOR TRAFFIC ROUTES 

Located in the northern portion of the City of Hackensack is Route 4, 
with a major interchange at Hackensack Avenue. This New Jersey Highway pro
vides a direct access to New York City via the George Washington Bridge 
traveling east,and access to interchanges with State Highway 17, the Garden 
State Parkway, and Route 208 traveling west. Interstate 80, also an east
west highway, passes through the southern portion of the City. Route 80 
terminates at the George Washington Bridge and also interchanges with the 
New Jersey Turnpike a few miles east of Hackensack. Route 80 interchanges 
with State Highway 17 in the southwest section of Hackensack and the Garden 
State Parkway a few miles to the west of the City. State Highway 17 runs in 
a north-south direction and provides direct access _in the north to Route 4 
in Paramus and to the New York State Thruway in Suffern New York. Directly 
south of the City ,in Hasbrouck Heights is Route 46. 
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Various streets within the City experience moderate to heavy traffic 

flow, especially at peak hours. Some of these streets serve as interconnec
tions between the three major highways in the area (Routes 4, 80, 17). The 
north-south running streets are Summit Avenue, Polifly Road, Greene Street, 
Railroad Avenue, State Street, Main Street, Johnson Avenue, and River Street
Hackensack Avenue. The east-west running streets are Essex Street, Central 
Avenue, Passaic Street, and Spring Valley Avenue. 

Fig. 4 Principal Transportation Routes ( Mahwah Environmental Resources 
Inventory,1978) 
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Topography 
GENERAL 

The topographic features of New Jersey are generally divided into five 
physiographic provinces, each identified by particular climatic, geologic and 
morphologic (structural) characteristics. Hackensack, located in the lower 
portion of central Bergen County, lies within.a typical portion of the Pied
mont Province (see Fig. 5). This province is characterized by low-rolling 
terrain, moderate slopes and intermittent ridges, as well as some relatively 
flat areas. 

Ridge and 
Valley 

Highlands 

Inner 
Coastal 

Plain 

Piedmont 

Outer 

Coastal 
Plain 

THE FIVE 

PHYSIOGRAPHIC PROVINCES 

OF 

NEW JERSEY 

Fig.5 The Five Physiographic Provinces of New Jersey ( Vegetation of 
New Jersey, 1973) 
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Topography of Hackensack 

Hackensack is composed of a large flat area in the east which rises grad

ually toward a ridge of sharper inclination, running north-south, near the 
western border of the city (see Fig. 6). Summit Avenue runs atop the length 
of this ridge which is composed of resistant sandstone. It divides the maj
ority of Hackensack into two drainage basins. One of these basins, lying to 
the east of the ridge drains directly into the Hackensack River. The other 
smaller basin lies west of the ridge and drains into Coles Brook. Two small 
parcels of land are in the southwest corner of the city, one of which drains 
into the Saddle River Drainage Basin and the other into the Berry's Creek 
Drainage Basin. 

Coles Brook, originating in the 
vicinity of Essex Street, flows in a 
north-east direction, and empties into 
the Hackensack River. It forms the 
northern boundary and most of the west
ern boundary of the city. 

The eastern border is formed by 
the Hackensack River. This section of 
the river is a tidal estuary in which 
the fresh water current from the north 
is met by the ocean tides. Along its 
banks in the northern section of the 
city, small fringe marshes can be 
found. Due to the brackish water 
brought upriver by the tide these 
marshes exhibit characteristics of an 

estuarine environment . 
Elevations along the river range 

betwen zero and ten feet above sea 
level and rise gradually toward the 
western ridge. The ridge reaches 
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slightly more than 130 feet above mean sea level at its highest point. 

SIGNIFICANCE OF TOPOGRAPHY 

Topography is an important factor in lnnd development when deciding on 
site location and the type of development. Land forms determine water runoff 
patterns, affect wind, and create micro-climates within a region. 

As shown in figures 7 and 8,hilly areas can channel wind and protect cer
tain sites. Also, temperatures are generally warmer on southern slopes than 
on northern ones, primarily due to greater amounts of solar exposure. Steep 
slopes however, present building problems which can make development costly. 
Much more time and material are necessary, mainly to divert and control water 
runoff. 

Fig. 7 Wind Channeled by Hills 
(Other Homes and Garbage, 1975) 

SLOPE 

Fig. 8 Building on Slopes 
(Other Homes and Garbage, 1975) 

Change in elevation is shown graphically on the USGS topographic quad
rangle for the Hackensack area. With contour lines at 10 foot intervals, it 
gives the general configuration of the terrain of the city. Contour lines 
that are spaced close together depict sharp slopes. When these lines are 
further apart they represent that the 1and is flatter (see Map). 
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By interpreting the data on topographic maps, the percent grade or degree 
of slope can be determined. Degree of slope is a value expressed (in percent) 
by the amount of vertical rise over a horizontal distance. A general slope 
map was made from the USGS 10-foot interval 7.5 minute quadrangle. 

Slope is an important factor in land development because of its direct 
effect on erosion and water runoff. It is often divided into three classes of 
increasing steepness (see Fig. 9). In the first class, slight slopes range 
between O and 5%. These areas are the most suitable for development and only 
raise problems if drainage is poor. In the next class, moderate slopes range 
between 6 and 15%. Here, minor restrictions are placed on certain types of 
development, depending on individual local conditions. Severe slopes, with 
grades over 15%,are generally considered unfavorable for most development 
purposes (Environmental Resources Inventory, Township of Mahwah, 1978). 

,~, 
,;:. __ .::~ 

Severe 

l _.l- 1 25% ~:~::,~'?, _________ ..,__ I 
J---~--- I 

Moderate 

Slight 

Fig. 9 Slope Delineation 

Ideally, building sites should have slopes from 2 to 4%, that is, enough 
slope to provide good drainage but not so steep that the building process is 
complicated (Other Homes and Garbage, 1975). Complications that should be 
considered when developing steep slopes are (1) - removal of vegetation can 
cause excessive erosion of the land, (2) - surface runoff can cause temporary 
flooding in the lower areas due to the inability of water to penetrate into 
the earth, (3) - problems can occur with sanitary waste disposal in areas 
where no central sewage systems exist. 
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As shown on the slope map, most of Hackensack is in the slight plope 
class. To the west, along the Summit Avenue Ridge, there are areas of moder
ate slope and a few small areas of severe slope. 

The fact that th~ topography is so suitable for Jonstruction is one of 
many reasons that Hackensack is over 95% developed (Master Plan 1975). Ih 
some areas along the ridge the topography was actually changed to favor fur
ther development, particularly on the west side of the ridge where the land 
has been graded between Passaic Street and Central Avenue. 

PLATE 6 Slope 
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Geology 
GENERAL 

The present topo0raphic characteristics of the City of Hackensack are 
the result of several geologic occurrences. The most significant of these 
were the faulting of the Ramapo Mountains resulting in the formation of 
the Newark Basin, the subsequent deposition of sediments that comprise the 
bedrock that underlies Hackensack, and most recently, the advance and 
retreat of three continental glaciers. 

The underlying bedrock, known as the Brunswick Formation, is composed 
of shales, sandstones, and siltstones, oftentimes intermixed. It has 
little effective porosity, but is hydrologically productive due to the 
presence of secondary fractures and openings which store water. The 
differing properties of resistance to erosion associated with the Brunswick 
Formation directly affects the topography of Hackensack. A resistant bed of 
sandstone forms a long ridge through the city upon which Summit Avenue runs. 
This ridge determines most of the drainage patterns in Hackensack. 
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The rock of the Brunswick Formation is used 
for many purposes. Bricks and terracotta pipe 
are made from soft red shale that is ground up 
and then fired in large kilns. The sandstone 
was widely used for building stones, and is the 
famous Brown Stone formerly used in New York City 

and New Jersey. 

GEOLOGIC HISTORY 

Paleozoic (570 million - 225 million years ago) 

During the Precambrian (600 million years 
ago) and early Paleozoic Eras, sediments were 
deposited by seas that covered the land. Over 
time, these layers of sediments were subjected 
by geological processes to intense heat and 
pressure, which transformed them into metamor
phic gneisses. These gneisses comprise the 
bedrock of the highlands portion of the State, 
and form the basement rock upon which the sedi
mentary strata of the Piedmont Region was later 
deposited. By the close of the Paleozoic Era 
(225 million years ago), these gneisses were 
deformed even more by the folding.and uplift
ing which resulted from two mountain-building 
processes. During this period North America 
and Europe came together to produce one land 
mass. or supercontinent. The compressional 
forces caused several 11 land bulges 11 to form, 
the one of most importance to this area 
being located northeast of Hackensack. 
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Mesozoic (225 million - 65 million years ago) 

Due to movements in the late Triassic Period (around 200 million years 
ago}, the recently formed supercontinent, called Pangaea, split apart and 
formed the present Atlantic Ocean. The gneissic formation mentioned above 
also split into two sections. The eastern portion of land slowly fell approx
imately ,10,000 feet relative to the western portion. This resulted in what 
is geologically referred to as a normal fault. The Ramapo Fault was only one 
of numerous faults that occurred relatively parallel to the eastern seaboard. 

On the downfaulted section of land, a series of discontinuous basins was 
formed from Nova Scotia to North Carolina. The largest of these, the Newark 
Basin, crosses New Jersey in a northeast-southwest direction. Over a period 
of 10 million years, the land bulge to the northeast of Hackensack eroded to 
produce sediments that were carried into the low-lying basin by broad slow
moving rivers. These sediments were deposited under terrestrial conditions 
during wet and dry climatic periods. Sediments deposited during the dry per
iods formed sandstone, whereas the shale was produced during wet conditions. 
Hackensack is underlain by these layers of sandstone and shale. 

Cenozoic (65 million - present) 

Within this time span, relatively little geologic activity took place 
in the Hackensack region except for the advance and retreat of three contin
ental glaciers. This occurred during the 2 million years of the latter part 
of the Cenozoic Era, ending approximately 10,000 years ago. While glaciation 
did not affect the underlying bedrock of the area, it had a great effect in 
shaping the local topography as it appears today. Prior to glaciation, the 
present landscape of flat rolling hills may have been deep rugged valleys. 

43 



~ 
~ 

1· 

RAMAPO MOUNTAINS 

................................ 

.................. 
.................. 

BERGEN 
',1 

I 
I 

I 
I 
I 

PLATE 7 
GEOLOGIC CROSS SECTION OF THE 
NEWARK BASIN IN BERGEN COUNTY 

PIEDMONT PLAIN 

----

PALISADES SILL 

--------------·~\ - --~ .,----- -~ --
-,. • ~ - --;::::::==:::: 

~ NEN.s'At:K 

~ 
Quaternary Racks 

Glacial Debris - Outwash left by 
Wisconsin glaciation during the Quat
ernary Period. Some areas contain 
stratified drift, others unstrati
fied till, while others have little 
or no Quaternary cover at all. 

Triassic Rocks 

~ Br:unswick Formatio~ - Bru~swic~ con-
~ s1sts largely of f1ne-gra1ned inter

bedded red shale and sandstone. 
~ 
~ 

~ 
~ 

Watchung Basalt - Extrusive trap 
rock flows over Triassic sediment. 
Due to resistance to weathering, 
these rocks form hills and ridges. 
Palisades Sill - An intrusive dia
base sill whose upper and lower con
tacts locally cut across the bedding 
of the Stockton Formation. 

• 
lt<t~f.1 

~ 
~ 

Stockton and Lockatong Formation -
Stockton is composed of light-color
ed arkosic sandstone while the Lock
atong is generally composed of mud
stone and detrital deposits. 
Fanglomerate - A conglomerate con
taining Paleozoic pebbles from the 
Highlands region cemented with sedi
ments from the Brunswick Fonnation. 

Precambrian Rocks 

Gneiss - Metamorphic granitoid or 
granite-like rocks. These rocks 
make up the highlands and the base
ment rock upon which the Triassic 
sediments are deposited. 



GLACIATION 

General 

During the Cenozoic era of geologic history, large masses of ice and rock 

debris once covered a good portion of Northern America. Moving like giant 
pieces of sandpaper, the glaciers gouged out valleys and smoothed over ridges, 
collecting loose rock and ground cover in the ice flow as they advanced south
ward. The imbedded debris added to the scouring and erosional forces of the 
ice as it moved forward. The debris was deposited when climatic changes 
caused the glaciers to melt and retreat. Glacial debris now covers most of 
Northern New Jersey, and the terminal moraine (till marking the furthest extent 
of the glacier) winds across the state from Perth Amboy in the east to Belvidere 
on the Delaware River. 

Before proceeding further, it is necessary to try and visualize the 
Hackensack River Valley prior to the Pleistocene epoch (l to 2.5 million years 
ago). In doing this, we will get a better understanding of how the glaciers 
helped to form the present topography of the City of Hackensack, as well as the 
surrounding region. 

· Prior to glaciation, the Triassic plain had more pronounced relief feat
ures than at present. The principal erosional processes which fashioned the 
topography were rain and river movement. Running water caused softer shale 
beds to be worn to lower levels, while more resistant sandstone beds and trap 
rock remained as ridges, leaving the area between the First Watchung basalt flow 
to the west and the Palisades ridge to the east an extensive lowland area before 
the advance of the ice age. However, this lowland region was by no means 
entirely flat. The valleys were lower then at present, but the ridges were 
higher. These valleys have now been filled with glacial drift and the ridges 
have been reduced somewhat through glacial erosion. (see Plate 9) 
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DEPOSITION BY GLACIATION 

In general, till occupies the highland areas of the Triassic plain, 

while stratified drift occurs in the valleys. There are, however, numerous 

minor exceptions in the deposition of glacial till and stratified drift. In 

Hackensack, stratified drift extends from the Summit Avenue ridge eastward 

to the Hackensack River. Figure 11 is a cross section showing the accumula

tion of glacial outwash in layers. A layer of impervious clay in some areas 

might cause water to remain perched for several days during periods of 

increased runoff. This stratified drift is covered by an outwash delta, formed 

from sediments carried and deposited by glacial meltwater, in the north-central 

area of the City, and by lake 

sediments in the southern part 

of the city; the former re-

sulting during glacial re

treat, and the latter a pro
duct of a vast lake which 

occupied the area after the 

final Wisconsin Glaciation. 

As for the glacial till 
found in Hackensack, the 

only occurrence appears to 

be confined to the Summit 

Avenue ridge. Here the 

till is thickest on the 

sides of the ridge, and 

Impervious 
Clay layer Stratified i Drift 

. ,.,::!!· ~ ~f:;:;· .... ·": :'···.·=· ... ,.>~-:-- ::-;: .. , .. . -:;: ·:·-~;~~::-~ 

&edrock 

Fig. 11 cross section showing the accumula
lation of glacial outwash in layers (strati
fied drift). 

thins to about two feet or less on top: (see Fig. 11) 

Generally, stratified drift covers the lowland, though not confined to 

any particular elevation. Stratified drift usually lies along the lower 

courses of streams, although it is not always the result of normal drainage. 

In .Hackensack, nearly all of the lowland area east of Summit Avenue contains 

stratified drift. 
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Deltas 

Many areas of delta-like formations are found within the Triassic basin. 
These formations are widely distributed, reaching heights of up to 120 feet 
above sea level. A deltoid formation that occurs in the areas of Anderson 
Street and Clarendon Place just west of the Pascack Valley Line attains 
a height of around 50 feet (see plate 9 part B). 

As glaciers advanced through local valleys, they often blocked drainage 
systems creating bodies of water. The formation of deltas occurred when 
sediment-laden waters flowing out from the glacier met a standing body of 
water. The water from the glacier had enough velocity to carry debris, so 
that when the melt entered a body of water, the rate of flow would decrease, 
causing suspended materials to settle. 

Laminated Clay 

Other than the aforementioned glacial deposits which cover all of 
Hackensack, deposits of laminated clays are found in the southeast end of 
the city near the river. Laminated clays were deposited in standing water 
after the retreat of the glacier. The weight of the glacier caused the 
land to become depressed. This depression widened in a northward direction. 
The southern outlets of Arthur Kill, the Narrows, and the East River, could 
have been blocked either by glacial moraine, the increase in elevation of 
land, or a combination of the two. The result was a massive freshwater lake, 
which was fed by the melting water of the glaciers. If there were openings 
at the southern end of the lake, it is probable that they were outlets rather 
than inlets. The amount of water entering the ocean from the lake was enough 
to keep salt water out, or at least enough to allow very little to enter. 
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Geology of Hackensack as it Affects Groundwater 

The bedrock of the Hackensack River is primarily composed of sedimentary 

rocks deposited during the Triassic Period. The Brunswick Formation, which 
makes up about eighty percent of the Triassic rocks in New Jersey, underlies 
the City of Hackensack. It is mostly composed of red shale, which weathers 
to thin flakes and fragments. In the Hackensack area, the shale becomes 
more sandy and pebbly. The sand beds range from a few inches to over twenty 
feet thick, with the thicker beds to the northeast. (Geologic, Hydrologic 
and Well Drilling Characteristics of the Rocks of Northern and Central New 
Jersey, 1970.) The color of these beds range from light to reddish brown 
due to the oxidation of iron during the time of deposition . 

PLATE 8 
BRUNSWICK FORMATION BEDROCK 
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The beds of the Brunswick Formation dip at an angle of approximately 10 
degrees in a north-northwest direction. This is a indirect result of the 
downward movement of the land mass to the east of the Ramapo Fault. The 
Brunsw-ick Formation has little natural ability to store and transmit water, 
but as the glaciers receded and the land rebounded upward from the release of 
the weight of ice, a network of interconnected joints and fractures resulted. 
Solution channels have also formed over a period of time as water infiltrated 
through the ground. Water is stored in these secondary openings by natural 
infiltration, which is extracted by well pumps for domestic and industrial uses. 

' ' ' ' ' ' ' ' ' 

Fig. 12 Optimal Location of Wells in the Brunswick Formation 

The Brunswick Formation yields on the average 100 gallons per minute 
(Appraisal of Water Resources in the Hackensack River Basin, N.J., June 1976). 
Due to the tilt of the beds, wells should be drilled crosswise to the strike 
of the beds (see Fig. 12). If this is not done, excessive pumping from various 
wells that are drilled in the same bed could possibly dry up the underground 
water reservoir or cause intrusion of poor quality water from the Hackensack 
River and Newark Bay (see Fig. 13). General groundwater quality information 
pertaining to the Hackensack River Basin and the Brunswick Formation can be 
found in the Water Resources section of this report. 
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Fig. 13 Intrusion of poor quality water due to excessive groundwater demand. 

The other water-bearing sediments in Hackensack are the unconsolidated 
stratified drift deposits of Pleistocene origin that are found relatively 
parallel to the banks of the Hackensack River. Stratified drift is mainly 
transported by water found in deposits comprised of silt, clay, sand, gravel, 
and a 11 uvi um. 

As the glaciers melted and receded, world sea levels rose. Due to this 
rise, the Hackensack River became wider than it is at present. As the seas 
readjusted to their present levelJ the river carried sediments of varying 
sizes and weights from the melting glacier and deposited them locally in 
layers. Deposits of sand and gravel may store and transmit large quantities 
of water depending on their proximity to a source of recharge and the coarses 
of gravel. The chemical quality of groundwater in unconsolidated deposits is 
affected primarily by the quality of recharge water. (GeolO'gic, Hydrologic 
and Well Drilling Characteristics of the Rocks of Northern and Central New 
Jersey, 1970. ) 
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PLATE 9 Gl aci at ion Map of Bergen County 
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Location ot troughs formed prior 
to the last glacial advance. 

Deltas formed during the retreat 
of the Wisconsin glaciers. 

Probable location of ancestral 
drainage during late Wisconsin 

. time. 
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Soils 
GENERAL 

Soil formation is the product of five interacting factors; parent 
material (disintegrated and partially weathered rock), climate, vegetation 
and wildlife, topography, and time. Differences in the interactions of 
these five factors give rise to a particular soil with its own physical and 
chemical characteristics. By evaluating and classifying the different soils, 
the Soil Conservation Service can set parameters for the use of a given soil 
in a given area. The conditions and properties of a singular body of soil 
are best interpreted on site by what is termed a soil profile, as well as 
specific analytical technique. 

A soil profile is a vertical section showing the nature and sequence of 
various layers of soil. These layers, called horizons, are approximately 
parallel to the surface (see Fig. 14). The upper layer, or "A" horizon, is 
where living organisms are most active, resulting in a marked accumulation 
of humus or topsoil. The subsoil, or 11 B11 horizon, is the next layer in the 
soil profile. This is the area of change between the "A" and 11 C11 horizon. 
Water flowing down from the surface layers leaches out minerals, clay, and 
salts from the overlying soil and deposits them in voids and capillaries in 
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the 11 B11 horizon. The parent material is most prevalent in the 11 C11 horizon. 
This is the weathered rock from which the preceding layers have developed 
(Soil Survey of Passaic County, 1975). The formation of soil from the 
original bedrock usually requires millions of years. In Hackensack the 
grinding action of glacial activity and subsequent meltwater impoundment 
have speeded the soil formation process, requiring only tens of thousands of 
years to form the soils as we know them today. 

SOIL HORIZONS 

A horizon- Humified organic matter 

mixed with mineral soil 

B horizon -zone of accumulation 

C horizon-Weathered rock material 

glacial till and statified 

drift 

Fig. 14 Soil Profile 
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Classification of soil is done through soil surveys carried out by the 
U.S. Department of Agriculture's Soil Conservation Service. The soil studies 
are carried out on a County level with data collected through the use of air 
photos, maps, field research, and laboratory analysis. An up-to-date soil 
survey for Bergen County is at present in the research and data collecting 
stage. It is scheduled to be completed in 1981. A good description of the 
properties of the various soils found in Hackensack is possible, however, 
through the use of previously published soil surveys of surrounding counties 
and engineering reports. Field research and meetings with the SCS also 
helped in compiling the information contained in this report. 

The purpose of the material presented here is to give an overall view of 
the soils found in Hackensack, their properties, and how they were formed. 
Though most of Hackensack is already developed, and would be considered by 
the SCS as urban land, knowing the characteristics of the different soils 
and substratum can help the engineer in redevelopment, and the individual in 
setting up a home garden. Delineation of certain soils in Hackensack might 
also help the town in setting aside what little open space it has. The soils 
contained in these undeveloped areas may have severe limitations for develop
ment and would benefit the community by remaining in their natural state. 

The boundaries of soils used in the Soil Map (see map) were taken from 
an engineering report done by Rutgers Universtiy in 1957. Assistance was 
sought from the SCS to correlate the description and data contained in the '57 
report to the new system* of soil classification used by the Service today . 

*The new system used by the Soil Conservation Service 
is based more on a soil 1 s distinctive properties rather 
than on its genesis. Instead of three orders, which 
the old classification system contained, there are now 
ten orders with numerous suborders, great groups and 
subgroups. The orders are defined by degree of devel
opment and presence or absence of thick organic layers. 
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SOI LS IN HACKENSACK 

The differences among the soils in Hackensack is largely due to differ
ences in the glacial material in which they have form~d and the topography 
of the respective areas (see Table 3). For most of the lowland areas of 
Hackensack, stratified drift deposited on old river t~rraces, followed by 

I 
finer sedimentation as a result of Glacial Lake Hackehsack, make up the 
substratum of soils within these areas. The soils foµnd here are termed 
Dunellen, Riverhead, and Tidal Marsh. 

TABLE 3 

PARENT MATERIAL OF SOILS RELATED TO GEOLOGIC FORMATIONS. 

Geologic Representative Physiographic 
Periods Formations Soil Series Areas 

Quaternary Glacial Till Dunellen Lowland 
Outwash Riverhead River Terrace 
Wisconsin Tidal Marsh 

Triassic Brunswick Boonton - Upland 
Yalesville Summit Avenue 

Ridge 

The highland area of the City is composed :of one ridge of the Bruns
wick Formation, along which Summit Avenue runs. It is believed that this 
ridge was not covered by the waters of the glacial lake but protruded as 
an island in a vast fresh water sea. The soils along the ridge are formed 
from a thin cover of glacial till with the absence of any stratification or 
sedimentation. Boonton-Yalesville are the most prominent soils of the ridge. 
Although the Yalesvil1e soil series was established in Rockland County, New 
York, and has not yet been adopted by New Jersey, the occurrence and descrip
tion are a good match for the soils found on the ridge (Series ·Established: 
Rockland County, New York, 1973 Soil Conservation Service). 
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SOIL MAPPING 

The terms and descriptions accompanying the Soil Map may seem vague or 

misleading. To clear up some of these discrepancies, some definitions as 
they are used by the SCS are contained in the glossary. A detailed descrip
tion by the SCS of natural soil drainage is also listed below. The drainage 
descriptions give a good example of how the morphological formation of a soil 
is seen through its physical characteristics. 

Natural Soil Drainage - Refers to the conditions of frequency and dura
tion of periods of saturation or partial saturation that existed during the 
development of the soil. This is opposed to altered drainage, which is 
commonly the result of artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the blocking of drainage outlets . 
Seven different classes of natural soil drainage are recognized. 

Excessively drained soils are commonly very porous and 
rapidly permeable and have a low water-holding capacity . 
Somewhat excessivel y drained soils are also very per
meable and are free from mottling throughout their profile. 
Well-drained soils are nearly free from mottling and are 
commonly of intermediate texture. 
Moderatel y well-drained soils commonly have slow drainage 
in a permeable layer situated in or immediately beneath 
the solum. They have uniform color in the A and B horizons 
and have mottling in the lower Band C horizons. 
Somewhat poorl y drained soils are wet for significant periods, 
but not all the time, and commonly have mottling below 6 to 
16 inches in the lower A horizon and in the Band C horizons. 
Poorl y drained soils are wet for long periods. They are light 
gray and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 
Very poorl y drained soils are wet nearly all the time. They 
are gray or light gray, with or without mottling, in the deeper 
parts of the profile. 
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KEY TO SOIL MAP 

AL 

B 

DU 

H 

RH 

ALLUVIAL LAND - consists mostly of somewhat poorly drained and poorly 
drained soils on floodplains, 3 to 8 feet above stream level. These soils 
are flooded one or more times a year, generally for periods of 2 to 5 days. 

BOONTON - gently sloping to steep, loamy soils that have a fragipan in 
the lower part of the subsoil. These areas are moderately well-drained 
to well-drained. In areas where the water table may become perched due 
to the fragipan below the surface, several limitations govern their use. 
Other areas within the Boonton soil boundaries contain a soil similar to 
Boonton soil, but lack a fragipan. 

DUNELLEN - these are gently sloping to nearly level soils consisting of a 
sandy loam, usually well drained. These soils form on stream terraces of 
old sediment, with mixed composition. The sediments are believed to be 
of glacial outwash origin. Permeability is moderate to rapid, making the 
soil good for home gardening use. 

HALEDON SERIES - somewhat poorly drained, loamy soils that have a fragi
pan in the lower part of the subsoil. The soils are formed in glacial 
till derived mainly from basalt, red sandstone, shale, and granitic 
gneiss. Slow permeability in the fragipan causes water to move laterally 
above it. This factor is a major limitation. 

RIVERHEAD - riverhead soils are deep, well drained soils found predom
inantly towards the northern border of Hackensack as well as in a small 
area at the southern end. The topography of these areas is gently 
sloping, with soils derived from glacial outwash consisting of sandstone 
and shale with lesser amounts of granitic gneiss and conglomerate. Per
meability is moderately rapid at the surface, to rapid in the substratum. 
These soils present little problem for most community development. 
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TIDAL MARSH - these areas of Hackensack border the west side of the 
Hackensack River. The topography is generally flat, ranging from sea 
level to two to four feet above sea level. In some areas along the 
river these tidal flats are subject to daily tidal flooding. The present 
day areas of active tidal marsh are located north of Route 4, behind 
Riverside Square Shopping Mall, and north of the Anderson Street bridge. 
Other marsh areas border the small streams and inlets leading to the 
Hackensack River. According to the area indicated on the soil map, it 
would appear as if the tidal marsh extended from the Hackensack River to 
Hudson and River Streets. This, however, is only a soil boundary to show 
the origin of the soils found there. Most of the tidal marsh areas along 
the river have been filled and used for industrial-commercial purposes . 

YALESVILLE - these soils are moderately deep, well drained and formed in 
glacial till. They are nearly level to moderately steep along the ridges. 
Depth to bedrock ranges from 20-40 inches. Parent material is galcial 
outwash derived from Triassic sandstone, conglomerate, and shale, with 
some basalt and arkose. 
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Water Resouces 
IMPORTANCE OF WATER 

Water is one of the most vital resources for human activities. Its nat
ural distribution comes about initially through ,precipitation and is regulated 
by climate and the physical character of the land surface. Generally, water 
can be divided into two classes: 

1 - Surface water, which flows over the ground surface. 
2 - Subsurface or Groundwater, which flows into openings in the soil 

or bedrock. 
Both are important as major sources of our water supply. 
An ample supply of fresh, clean water is indispensible to all municipal

ities. We need water that is safe to drink, safe for swimming and recreation, 
habitable for aquatic life, useable for agriculture, industry, and waste dis
posal, and free of toxic and nuisance conditions. The presence of such supplies 
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have historically been taken for granted. However, events of recent decades 

have shaken public complacency in this area. Drought conditions have alerted 
us to the fact that even large reservoirs may not be able to satisfy the in
creasing demand for fresh water during periods of stress. Also, problems with 
toxic wastes leaching into the groundv,ater system through faulty landfills 
have made us aware of the importance of maintaining a clean underground water 
supply. Population trends that are continually on the upswing and the concen
tration of people in urban areas have added to the dilemma of maintaining the 
quality and quantity of our water supply. 

In summary we are dealing with an increased demand for a fixed supply of 
global fresh water whose quality has been gradually deteriorating. 

Watershed Care 

As precipitation falls on a given region, the water drains from the high
er elevations of the landscape to the lower elevations, flowing over and 
through the soil until it reaches a water body. The surface area which drains 
to this water body is called its watershed. It may be a few acres or many 
hundreds of square miles in size. The ridges and higher elevations which form 
the boundaries between watersheds are known as drainage divides or watershed 

boundaries. Surface water never, and groundwater hardly ever, crosses dra,nage 
divides in northern New Jersey unless man has intervened with some structure 
(Water Resources Resume, Geologic Report Series #10, 1966). Therefore, the 
water resources within any specific drainage basin, regardless of its size, 
must be considered independent of outside influences. 

The geological and topographic features of the watershed, together with 
the type and density of vegetation and the human activities which take place 
thereon, significantly affect the quality and quantity of the surface runoff 
from that watershed. By removi:ng vegetative.cover, soil will easily erode 
and will no longer be available to act as a purifier of this runoff . 
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Urbanization and Water 

PLATE 10 

EROSION 

The careless release of both human and industrial wastes into a water
shed will directly affect the quality of all the water in that area. Indus
trial wastes and human fecal wastes can render a local water supply unsuit
able for drinking and recreation purposes. These wastes can also enter the 
underground water supply through recharge areas (see Fig. 15) and pollute the 
well water over a large area. 
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ln the past, land was plentiful and resources were abundant. Both were 
taken for granted,and uncontrolled development was for many decades the ac
cepted way of urban growth. This growth sprawled across the landscape with
out much regard for the natural resources, frequently occupying the choicest 
land. Development in New Jersey, particularly in the northern and central 
sections, has typified this trend as it is the most densely poulated state in 
the nation, with an average 1970 population of over 950 persons per square 
mile (Magnitude and Frequency of Floods in New Jersey With Effects of Urban
ization, 197 4) . 

Urbanization has significantly altered both the quantity and quality of 
our water resources. The concentration of people in urban areas has also 
modified the natural landscape, producing water problems that strongly" affect 
their daily lives. 

EFFECTS OF URBANIZATION ON WATER 

Large cities require huge amounts of water to satisfy both domestic and 
industrial needs. Although water is a renewable resource, its availability 
cannot always be increased to meet the rising demand. To meet these needs 
cities commonly have to divert water over long distances at considerable cost, 
borrowing from the resources of other watersheds. 

Water is used in urban areas to dispose of man's wastes. He disposes of 
sewage and industrial wastes by discharging them into streams and other water 
bodies. The severity of the resulting pollution depends upon the degree of 
waste treatment and on the amount of waste effluent in relation to the amount 
of water available for dilution. Storm runoff also contributes heavy pollution 
loads as rainfall flushes contaminants from urban streets. 
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The disposal of solid wastes in dumps and sanitary landfills poses a 
pollution threat to groundwater resources. Water leaching through the wastes 
carries with it both biological and chemical contamination. 

Construction of housing and highways exposes bare soil to accelerated 
erosion. The resulting sediment chokes streams and fills reservoirs, severely 
limiting their uses for recreation and esthetic enjoyment, and their capacity 
to accomodate floods. Flooding is increased by urban development. The roof-· 
ing and paving of land surfaces and the installation of storm sewers concen
trates storm runoff and increases the flooding hazard. Such increases in flo
oding have serious implications when one consideres that much of the urban 
growth in the U.S. has been upon floodplains. 

In addition to these physical effects on the water resources, urbaniza
tion also alters recreational and esthetic values of water bodies. Indiscrim
inate development of waterfront property h~s reduced or even destroyed the 
esthetic appeal and decreased the recreational potential of many areas. 

Although water resources in urban areas are altered by the urbanization 
process, the deleterious effects can be minimized or corrected by comprehen
sive planning and management. 

Watersheds in Hackensack 

The City of Hackensack is divided by the Summit Avenue ridge into two 
primary drainage basins. One of these basins consists of the land area to 
the east of the ridge which drains directly into the Hackensack River, while 
the other encompasses most of the land area west of the ridge, which drains 
into Coles Brook before emptying into the Hackensack River. Both of these 
basins are part of a large network of minor drainage basins that constitute 
the Hackensack River Basin. A very small portion of the city, in the extreme 
southwest corner,drains to either the Saddle River via Stink Creek North or 
to Berry's Creek via overland runoff. 
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The Hackensack River Basin is mainly in Hudson and Bergen Counties in 
northeastern New Jersey, but the headwaters extend northward into Rockland 
County, New York. The basin is 4 to 7 miles wide and approximately 34 miles 
long. Its total drainage area is 202 square miles, with 139 square miles sit
uated in the New Jersey part of the basin, including about 23 square miles of 
tidal marsh, commonly referred to as the Hackensack Meadowlands, which extends 
10 miles upstream from Newark Bay. 

The eastern and northern boundaries of the Hackensack River Basin, with 
the exception of a small area near Sparkhill, New York, follow the crest of 
the Palisades ridge. This ridge rises abruptly from and parallels the Hudson 
River from Jersey City north to Haverstraw·} New York. Altitudes of the crest 
of the ridge in New Jersey are as much as 500 feet above sea level. Several 
small narrow valleys are partly cut through the ridge, giving the divide an 
undulating character {Appraisal of Water Resources in the Hackensack River 
Basin, New Jersey, June 1976). 

The western boundary of the Hackensack River Basin, which is the divide 
between the Hackensack River Basin and the Passaic and Saddle River Basins, 
follows the crest of a series of northward trending ridges whose summits 
range in altitude from about 100 feet at North Arlington to 600 feet above 
sea level in Rockland County, New York (Appraisal of Water Resources in the 
Hackensack River Basin, New Jersey, June 1976). The City of Hackensack is 
situated in the lower portion of the basin near the western boundary. 

Principal Waterways 

There are two principal ~'laterways which come into contact with the city 
of Hackensack: the Hackensack River, which forms the eastern border of the 
city limits; and Coles Brook, which makes up the northern and most of the west
ern border. Stink Creek North also flows through Hackensack in the extreme 
southwest corner of the city, and drains into the Saddle River. A general 
review of these waterways and their relation to Hackensack is given on the 
following pages. 
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HACKENSACK RIVER 

The Hackensack River rises at Haverstraw, New York and flows south into 
northeastern New Jersey's heavily industrialized and residentially developed 
Bergen and Hudson Counties. It finally empties into tidal Newark Bay where, 
its waters mingle with those of the Hudson, Passaic, Raritan, and East Rivers 
before merging with the Atlantic Ocean. 

I 

PLATE 11 
HACKENSACK RIVER 

71 



The Hackensack River below the Oradell Dam is a tidal estuary. This means 

that the fresh water draining down from the land areas upstream mixes with the 
incoming tidal current from Newark Bay. "The Hackensack River estuary is one 
of the coastal plain type, having been formed when rising ocean levels flooded 
a former glacial lake bed and the river that had fed it 11 (Draft Environmental 
Statement for the Proposed Lake Hackensack, February 1976). The depth of the 

river is shallow compared to the width in upstream areas, whereas the river 
depth increases slowly going downstream towards Newark Bay. 

In 1922, the Hackensack River was dammed by the Hackensack Water Company 

at New Milford to form the Oradell Reservoir, twenty-two miles north of the 
river's confluence with Newark Bay. The river is tidal up to this point. 
Since the dam was built, progressively less fresh water ·has been released di

rectly to the river course. This is due to expanded development and an in
crease in the Water Company's user population in fifty-nine northern New Jersey 
communities. 

The river's salinities range between one and eighteen parts per thousand, 

north to south. Its flows are now primarily tidewaters as they have mixed 
enroute inland from the Atlantic Ocean with the fresh water thrusts of the 
Hudson, Raritan, and the Passaic rivers (Water Quality in a Recovering Eco
system, JanuarY 1976). 

The National Oceanic and Atmospheric Administration publishes tide tables 
for the Battery, New York with correction factors to Court Street in Hackensack 
(river mile 15.3). Tidal conditions at that point are as follows: 

High Tide 
Low Tide 

Time Lag 
from Battery 
l hr 33 min 
l hr 58 min 

Mean 
Elevation (MSL=O ) 
+3.0 ft 

-2.6 ft 

Range 
Mean Sorino Tide 

5.4 ft 6.4 ft 

Source: Draft Environmental Statement for the Proposed Lake Hackensack, Feb., 
1976 
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Major difficulties in the area 1s waterways are experienced at times of 
simultaneous extreme high tide and maximum upland runoff. Following is a 
record of some of the recorded extreme high tides: 

Location Extreme High Tide Date Remarks 
Court St. Hackensack 6.8 MSL* Nov. 10, 1932 Tide of Record 
Court St. Hackensack 6.3 MSL March, 1962 Recorded 
Court St. Hackensack 6.3 MSL Jan., 1966 Recorded 

*MSL denotes 11 mean sea level 11
; therefore 6.8 MSL denotes 6.8 feet above mean 

sea level - information based on Corps of Engineers Records. 
Source: Southwest Area Drainage Study, Bergen County N.J., Aug. 1970 

The USGS publishes data on tidal velocities. The average tidal velocities 
in the Hackensack Riv~r are 0.9 knots ~uring flood tides and 0.8 knots during 
ebb tide. Freshwater inflow causes a smal 1 seaward movement, with a velocity 
of one to ten percent of that due to tidal action. When there t~ no discharge 
over the Oradell Dam, essentially all movement in the river is caused by tides 
(Draft Environmental Statement for the Proposed Lake Hackensack, Feb. 1976). 

FRESHWATER INPUT AND FLOW RECORDS 

Besides the overflow of fresh water from the Oradell Dam, several streams 
and storm drain runoff make up the fresh water recharge available to the Hack
ensack River below the Oradell Dam. One of these streams is Coles Brook, which 
drains 6.7 square miles in the vicinity of the western border of Hackensack. 

Two other major streams contributing fresh water runoff to the Hackensack 
River are outside the city 1 s boundaries. They are French Brook and Hirschfeld 
Brook. The latter 1 s flow may be reduced by diversion rights of the Hackensack 
Water Company. 
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The fresh water flow data for the Oradell Reservoir Dam and theoretical 
storm drain runoff is given in Table 4. The flow data for the Oradell Reser
voir was calculated on the basis of data for the 1970-74 period of record at 
the New Milford Gauging Station. The storm drain data is a theoretical cal
culation (Draft Environmental Statement for the Proposed Lake Hackensack, Feb. 
1976). Complete flow data for the Oradell Reservoir for the years 1975-77 is 
also given,in Appendix A,to compare recent data with the average data for the 
years 1970-74. The data for Coles Brook was taken from periodic flow records 
compiled from USGS data. It can be found in Table 17 in Appendix A. 

TABLE 4 

Daily Average Flow in CFS (1970-74) 

Month Oradell Resevoir Storm Drain 
October 10. 95 0.72 
November 67.50 0.90 
December 117 .00 1.08 
January 56.60 1.20 
February 130. 10 1. 50 
March 135.30 1.44 
April 183.50 1.62 
May 95.10 1.14 
June 139.50 0.78 
July 65.80 0.72 
August 20.10 0.60 
September 76.30 0.60 

Source: Draft Environmental Statement for the Proposed Lake Hackensack, Feb. 
1976 
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COLES BROOK 

Coles Brook lies in a well-developed drainage basin to the west of the 
Summit Avenue ridge. The total drainage area covers 4,311 acres, or 6.7 
square miles. Van Saun Brook, Benke Brook, and Herring Brook are tributaries 
of Coles Brook with combined drainage areas of 5.2 square miles (Report on 
Storm Water Facilities, Bergen County N.J., 1972). The lower reaches of Coles 
Brook are under the tidal influence of the Hackensack River. 

PLATE 12 
COLES BROOK 
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STINK CREEK NORTH 

Stink Creek North flows through the extreme southwest corner of the City 
before emptying into the Saddle River. The Stink Creek drainage area includes 
1.8 square miles in Lodi, Hasbrouck Heights, Hackensack, and Wood-Ridge. The 
main channel has a length of 1.4 miles, with a vertical drop of only 20 feet. 
Stink Creek traverses very flat areas, resulting in frequent inundation of 
properties during storm flows (Report on Storm Water Facilities, Bergen County 
N.J., 1972). The creek is a minor waterway which is bordered at points by a 
marshy environment. Flow data has not been compiled for Stink Creek North. 

Water Supply 

POTABLE WATER 

The total supply of potable water for Hackensack is obtained from the 
Hackensack Water Company, which is a privately owned water utility serving a 
territory of approximately 260 square miles in Bergen and Hudson Counties, 
N.J .. The primary source of the Company 1 s water supply is in the Hackensack 
River Basin where four impounding reservoirs, three located along the river 
and one on the Pascack Brook tributary, have a combined capacity of 12.7 bil
lion gallons. This supply is supplemented by out-of-basin diversion of up to 
ten mgd (million gallons a day) from the Saddle River, 3 mgd from Sparkhill 
Creek, 2 mgd from Hirschfeld Brook, and groundwater sources of 8.79 mgd obtain
ed from a series of wells located in eight Bergen County communities. Two of 
these wells are located in Hackensack in the vicinity of Hackensack Avenue and 
Anderson Street. The maximum allowable diversion, including restrictions, is 
69.25 mgd (Water Facilities, Final Report #13, Bergen County N.J., June 1970). 
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The accelerated growth of population, commerce,and industry is rapidly 
leading to the emergence of Berge~ County as the most populous County in the 
State. Accompanying a steadily rising population have come growing pains, 
including inadequate water supply facilities to support this rapid expansion 
and sustain future growth (Water Facilities, Final Report #13, Bergen County 
N.J., June 1970) . 

PLATE 13 
Hackensack Water Company Purification Plant 
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POTENTIAL 

The potential groundwater yield in Bergen County ranges from 70 mgd to 
100 mgd, of which forty to fifty percent is in the Ramapo Valley area. With 
the Hackensack Water Company presently having a safe yield of about seventy 
five mgd from their surface sources, and only a very few areas where signifi
cant additional surface supplies may be developed, it is estimated that, with
in Bergen County, a safe yield of 90 mgd would be the maximum available from 
surface sources (Water Facilities Final Report #13, Bergen County N.J., June 
1970). This adds up to a total safe yield of between 160-190 mgd. It must 
be understood, however, that the 11 safe yield" supply referred to is applicable 
t"o times of drought only, such as occurred in the late twenties, early thirties 
and in the sixties. At all other times the supply is considerably greater. 
It is evident, however, that additional sources of supply will be required to 
meet the water needs in Bergen County in the future (Water Facilities Final 
Report #13, Bergen County N.J., June 1970). The projected water demands for 
Bergen County are shown in Appendix A. The per capita consumption in the 
Hackensack Water Company area is presently about 100 gallons per day. 

DRINKING WATER QUALITY 

Specific standards are set by the federal government to maintain the 
quality of all municipal drinking water supplies. These standards can be 
found in the "National Interim Primary Drinking Water Regulations 11

, which is 
published by the U.S. Env1ronmental Protection Agency, Office of Water Suppiy 
(EPA-570/9-76-003). This pamphlet can be obtained from the Superintendent of 
Documents, U.S. Government Printing Office, Washington, D.C. 20402 for $2.30. 
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In March of 1978, the results of a groundwater monitoring program in 

northeast New Jersey done by the New Jersey Department of Environmental Pro
tection were released. Included in their testing was an analysis of well 
water used by the Hackensack Water Company. The results of this testing, 
along with the proposed standards for the parameters tested, are given in 
Appendix A. 

INPUTS 

Percolation 
of rainfall 

Recharge from 
surface streams 

Artificial recharge 
of surface water 
and wastewater 

Water 
stored in 
and moving 
through the 
aquifier 

OUTPUTS 

Fig. 15 Elements of a Groundwater System 

GROUNDWATER AND QUALITY 
' 

There are a total of nineteen recorded wells in Hackensack . Eight of 
them are in stratified drift, while the other eleven are in the Brunswick For
mation. A listing of the owners, the aquifers, and the yield of each well is 
given in the Well Log, which accompanies the Well Log Map. The locations are 
depicted on the Well Log Map. Groundwater quality is dependent on various 
relationships that exist between the surrounding envrionment and the water. 
The kinds and amounts of dissolved minerals in groundwater depend upon the 
types of rock through which the water has moved and on the soluble products 
dissolved from rock weathering. The quality of groundwater is also modified 
by recharge from surface supp1ies (see Fig. 15). Water quality of the ground-
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water within the Brun~wick Formation is generally consistant with respect to 
surface water quality throughout the Hackensack River Basin. Groundwater 
quality in the upper portion of the basin (above Oradell Reservoir) is gener
ally better than the quality in the lower basin areas (see Table 5). 

TABLE 5 
General Groundwater Quality Data For The Hackensack River Basin 

(Rockland County) 
Parameter Upper Basin Lower Basin 

Median Dissolved Solids mg/1 170 
Total Hardness - Median mg/1 112 192-1,240 
Chloride - range - mg/1 2-38 19-755 
Sulfate - range - mg/1 5.9-64 S7-9o6 
Specific Conductance - Microohms 597-3,480 
Iron - Median mg/1 Q.,06 0.36 
pH - Range 5.4-8.4 7.3-7.7 

Source: Appraisal df Water Resources in the Hackensack River Basin, New 
Jersey, June 1976 

The groundwater in Rockland County was found to be relatively low in 
mineral content, of moderate hardness, and low in iron. The water ranges from 
acid to alkaline and is suitable for most domestic and industrial use without 
treatment. 

Water pumped from the Brunswick Fromation in the lower area of the basin 
is hard to very hard, contains moderate amounts of iron, is alkaline, and 
highly mineralized (specific conductance 579-3480 microohms per cm). High 
sulfite c6ncentrations may be related to the depth of the producing zone, but 
appear to be restricted to deep wells in the lower part ot t~e basin where 
gradients in the flow system are low and movement of groundwater is negligible. 
(Appraisal of Water Resources in the Hackensack River Basin, N.J., June 1976). 
The high sulfate content causes hard scale in boilers and makes the water un-
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Fig. 16 Groundwater Recharge 

suitable for this use. No maximum contaminant level is presently in effect 

for sulfate in drinking water. However, a relatively high concentration of 

sulfate in drinking water (750 mg/1) has little or no known effect on regular 
users of the water, but transients using high sulfate water sometimes experi

ence a laxative effect (National Interim Primary Drinking Water Regulations, 

1977) . 

The water in the Brunswick Formation in the lower area of the basin is 
suitable for cooling, although some corrosion problems will be experienced 
because of the high chloride content. The decline of v,ater quality in the 

lower reaches of the Brunswick Formation may be explained in several ways: -
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(1) heavy pumpage in the area has resulted in the intrusion of poor quality water 
from the Hackensack River and Newark Bay (see Geology, Fig. 13). 

(2) Hydraulic connections between the Brunswick Formation and the Passaic 
River via: (a) sand deposits of the Holocene Age (10,000 years to the 
present); (b) coarse grain deposits resulting from the ancestral Passaic 
River in Lake Hackensack, Pleistocene Age (1-2.5 million years ago-10,000 
years ago); (c) gravels of uncertain origin at the base of a pre-glacial 
or inter-glacial stream valley underlying Newark; (d) groundwater stream 
movements in the lower reaches of the formation are restricted, causing 
essentially stagnant conditions and resultant concentrations of intruded 
pollutants (Draft Environmental Statement for the Proposed Lake Hacken
sack, Feb. 1976). 

PLATE 14 
HACKENSACK PUBLIC WORKS DEPARTMENT 
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Sewage and Storm Water 

The total amount of sewage in Hackensack generated by residential, com
mercial and industrial sources is pumped to the sewage treatment facility in 
Little Ferry operated by the Bergen County Sewage Authority. According to 
Richard Sullivan, former director of the N.J. Department of Environmental Pro
tection, 11 this plant (Little Ferry) is the largest and best operated major 
secondary treatment facility in N.J. 11

' (Center City Complex, Hackensack N.J. 
1976). Forty-three municipalities discharge sewage to the Little Ferry plant, 
and three of the forty-three are partially served by other major sanitary sew
age disposal systems. 

SEWAGE TREATMENT 

Wastewater processing at the Little Ferry plant includes bar screening, grit 
removal, primary and secondary settling, contact stabilization, and chlorina
tion of final effluent. 

The flow of wastewater varies continuously throughout any one day. The 
ratios of peak flow to average flow, based on dry weather flow records, vary 
from less 4han 130% for large trunk sewers serving extensive areas to more 
than 400% for small laterals serving local streets (Sewer Facilities,Final 
Report #12,Bergen County, N.J., June 1970). Sewer lines, pumping stations, 
and treatment plants are designed to accomodate these peak flows. 

The wastewater from Hackensack empties into the Hackensack Valley Trunk 

1 1 Sewer, which runs underground and carries sewage flow in a southerly direction 
in the vicinity of Hackensack Avenue - River Street. This trunk sewer runs 
directly to the Little Ferry plant. A pumping station is located in Hackensack 
in the vicinity of Anderson Stret and Hackensack Avenue. This station facili
tates the flow of wastewater through the main trunk sewer. The City of Hacken
sack also maintains an overflow outlet to its combined sewer system just south 
of the Anderson Street - Cedar Lane bridge, to be used at times of strain on 
the system. Discharges from this outlet to the Hackensack River are highly 

83 



contaminated with sanitary sewage in both wet and dry weather (Draft Environ
mental Statement for the Proposed Lake Hackensack, Feb. 1976). 

The sewage treatment plant in Little Ferry has a design capacity of sev
enty five mgd, and is presently operating at a capacity of 62.5 mgd. Construc
tion is ongoing to bring the plant to design capacity. The quality of the 
sewage is a most important factor in the design of sewage treatment facilities. 
The two most important parameters are the five day BOD and the suspended solids. 
Based upon the state requirements and records from existing systems, design of 
the sewage treatment facilities at Little Ferry includes organic five day BOD 
loading of 250 ppm and a suspended solids loading of 270 ppm. 

As reported by the Bergen County Comprehensive Plan on Sewer Facilities, 
Final Report (1970), "BOD removal in the Little Ferry treatment plant averaged 
88 percent, with an average BOD in the effluent of 30 ppm. The percent re
moval of suspended solids also averaged 88 percent, going from 266 ppm average 
present in raw sewage to 29 ppm average in the effluent released. 11 

The entire City of Hackensack is serviced by sanitary and storm sewers. 
The sewage pipes in Hackensack are separate from the storm water pipes in the 
northsrn portion of the city, but in the older sections of the city, storm and 
sanitary sewers are combined in the same pipe, separated only by a divider. 
During. periods of heavy rainfall, the system swells beyond its capacity and 
the sewage and storm waters mix. This causes problems with the quality of 
the storm water entering the Hackensack River, the volume of flow of sewage 
entering the main sewer trunk line, and the overflow of sewage and storm waters 
into the streets of the city. There are also dry weather incidents of sewage 
and storm water mixing and overflows due to the back up of tidal waters from 
the Hackensack River into storm water outlets. 
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Another problem with the sewers in Hackensack, as well as numerous other 
municipalities in Bergen County, is t~e infiltration of rainfall into sanitary 
sewers through cracks and broken joints. According to a study done for the 
Bergen County Sewer Authority by their consulting engineering firm (Clinton 
Bogert Associates of Fort Lee, N.J.), nineteen percent of the rainfall in 
Hackensack enters the sanitary sewers. This could inflate the municipality's 
sewage treatment bills, and make overflows and ruptures more likely (Bergen 
Evening Record, Jan. 4, 1979). 

"The Bergen County Sewer Authority, which treats sewage from forty-three 
towns, has been studying systems across the county for four years to support 
an application for EPA funding to seal leaky joints in the older systems in 
Central and Southern Bergen. Since 1976, when a comprehensive engineering 
study was completed, the authority's consultant has been haggling with the 
EPA over the need for yet more studies. Hackensack has asked for sixteen 
million dollars to separate its storm and sanitary sewers, but the EPA will 
not fund even a preliminary study until it has accepted the sewer authority's 
system wide findings" (Bergen Evening Record, Jan. 4, 1979). 

Flooding 

During heavy rainfalls, serious flooding occurs repeatedly in various 
locations in the city. The most critical areas are along Hudson Street and 
River Street (two county roads) in the southeasterly section of Hackensack 
(City of Hackensack, application for Bergen County Community Development Funds, 
1979). Other areas of flooding in Hackensack are located in the County Court 
House South Parking Lot, along several reaches of Coles Brook, and in the area 
of a small development of homes in the vicinity of Woodridge Avenue, east of 
Hackensack Avenue. Parkland adjoining the Hackensack River also becomes flooded 
during period~ of substantial rainfall. Minor flooding occurs at various street 

locations throughout the City, with the causes usually being development of a 
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moderate or steep adjoining slope, which results in peak storm runoff occurr
ing faster than the storm _drains can handle it, or the presence of low lying 
areas. For a better understanding of these areas, a general review of local 
conditions is given. 

RIVER STREET - HUDSON STREET (Census tract 236 - Court St. to S.E. border) 

Serious flooding occurs in this area at several times during the year at 
times of heavy rainfall. As much as one foot of water ponds along River 
Street at the site of the County Jail Annex. The portion of Tract 236 most 
directly affected contains over 290 one to four-family structures and ~08 
businesses. When flooding occurs, all of these properties are adversely af
fected. (City of Hackensack, Application for Corrmunity Development Funds, 1979). 

The flooding problem in this area is created by high tides from the 
Hackensack River which back up the local storm drainage system in an area 
where road grades lie below the level of many flood tides. Outlets that carry 
storm runoff are submerged during high tides, preventing discharge of storm 
water. In addition, flooding occurs during lunar tides even when there is no 
precipitation. 

The effects of this flooding are as follows: The water accumulates in 
the streets and basements, adversely affecting health as well as damaging 
structures and heating and electrical systems located in the basements. Ped
estrians are severely restricted and there are very hazardous driving condi
tions with many disabled vehicles during periods of flooding. Fires also 
occur due to short circuits of electrical systems in flooded structures. 

The City of Hackensack has recently submitted an application to the Bergen 
County Office of Community Development for Federal Housing and Urban Develop
ment funds of $100,000 for engineering plans and the acquisition of estimates 
for the construction of six mechanical tide gates on storm water outlets to 
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the Hackensack River in Census tract 236 (Meeting With Barry Rubin, March 14, 

1979). The gates would automatically close when river levels rise to a point 
where the free gravity discharge of the runoff water would be prevented. 
Once the tide gates are closed, storm water runoff would be pumped and dis
charged at an elevation above the high tide level. This action would lessen 
the severity of the flooding in this area. 

PLATE 15 
Flooding on River Street, Jan. 1979 
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COUNTY COURT HOUSE PARKING LOT, HACKENSACK 

Flooding occurs at the South Parking Lot of the County Court House, a 
problem quite similar to that experienced at the Jail Annex on River Street. 
The level of a number of inlets in the parking lot is below the flood tides 
experienced each year, and water backs up through the drainage facilities. 
To counteract this problem, the County constructed a slide gate in the parking 
lot area, and the gate is closed during very high tides to prevent backflow. 

The present system has two deficiencies. First, the slide gate requires 
additional maintenance to operate efficiently. Second, during periods of 
rainfall, with the gate closed, the parking lot quickly fills with water (South
west Area Drainage Study, Aug. 1970). The upland flow may be estimated on the 
basis of a four-hour tidal surcharge, three inches of precipitation, and four 
acres of tributary area. Using these criteria, approximately 80,000 gallons 
per hour of runoff must be discharged by pumping facilities in order to elim
inate the flooding problem. 

COLES BROOK 

As with many streams in Bergen County, the problems caused when Coles 
Brook overflows its banks are an annoyance, but little physical damage has 
been reported. Because the stream lies in a well-developed drainage basin, 
peak runoff occurs rather quickly, causing flash flooding along several reaches. 
Areas particularly affected are in the vicinity of Passaic Street at the Hack
ensack-Maywood boundary, and just south of the Susquehanna Railroad. Although 
the stream discharges iflto a tidal portion of the Hackensack River, there have 
been no significant problems noted along the downstream reaches of the stream 
because of the tidal effect. 
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Flood Hazard Areas 

The State Department of Environmental Protection released a set of reg
ulations to control use and development on the floodway portions of flood haz-

' 
~rd areas of the state. Revisions of these regulations were released on March 
16, 1978. A diagram showing a delineation of the areas of a floodplain is 
shown in Fig. 17. The flood hazard boundary map for Hackensack, which was pre
pared by the Federal Department of Housing and Urban Development, is shown on 
the Water Resources Map. 

~---- Flood plain <Standard project flood> ---~---• 

Fig. 17 Areas of a Floodplain (A Guide to the Environmental Aspects of the 
Local Planning Process, 1976) 

A small development of homes in the vicinity of Woodridge Avenue, and the 
parkland adjacent to the Hackensack River, both previously mentioned in the 
general statement, fall within the official flood hazard area in Hackensack. 
This means that these areas are regulated in terms of development and use by 
the State statute on flood hazard areas. 

''Prohibited uses under the regulation inc,ude placing, depositing or dump
ing solid wastes on the flood delineated areas; processing, storing or disposal 
of pesticides, domestic or industrial wastes, radioactive materials, petroleum 
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products or hazardous materials; erection of structures for occupancy by hu
mans or livestock, or kennels for boarding of domestic pets; storage of mat
erials or equipment or construction of septic systems for residential use. 

Non-regulated uses include private and public recreation (playgrounds, 
picnic areas), agriculture {grazing, nurseries, farming, forestry), and soil 
conservation activities which: do not require fill borrowed from outside of 
the immediate floodway; do not require erection of structures; do not require 
channel modification or relocation; do not obstruct flood flows; do not affect 
the water carrying capacity of any delineated floodway or channel; do not 
increase offsite flood damage potential, and are undertaken with full onsite 
flood damage risks accepted by the owners or his assigns in the event of 
transfer or lease 11

. (N.J. Department of Environmental Protection, New Jersey 
Register April 22, 1975). 

The major topic covered in the revisions to these regulations released 
in the New Jersey Register on March 16, 1978 is as follows: "The Department 
of Environmental Protection (DEP) has adopted state floodway regulations to 
allow rebuilding of flood-damaged dwellings that are more than 50 percent des
troyed providing they don't increase the flood hazard. The revised regulations 
require fl oodproofi ng of these buildings." 

SURFACE WATER QUALi TY 

Included in this study are the two major water bodies that come into con
tact with the City of Hackensack: Coles Brook and the Hackensack River. The 
data for Coles Brook was obtained from the Draft Environmental Statement for 
the Proposed Lake Hackensack (1976). Since the water quality of the Hackensack 
River has been extensively surveyed by various levels of government and consul
ting firms, no new testings were done. However, recent data concerning water 
quality has been assimilated for this study. Included in this data are test 
results conducted by the EPA, the N.J. DEP, and the USGS. This information 
was .obtained from the STORET computer system at the EPA Region II office in 
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New York City . The computer readouts for water quality of the Hackensack River 
are listed in Appendix A. Also included in Appendix A are the effluent qual
ity test results of Hackensack Water Company's Purification plant and the Bergen 
County Sewage Authority Little Ferry Treatment Plant. An analysis of the sur
face water quality data was released in 1976 by Elam and Popoff Engineering 
Associates, Glen Rock, New Jersey, and Miceli Weed Kulik, Inc., Environmental 
Analysis and Design, Rutherford, New Jersey, in the Draft Environmental State
ment for the Proposed Lake Hackensack (1976). A summary of this analysis will 
be used to report on water quality conditions in the Hackensack River and Coles 
Brook. 

The New Jersey Department of Environmental Protection has established 
surface water quality standards for the New Jersey part of the Hackensack 
River watershed. These criteria determine performance levels for wastewater 
treatment, and are goals for upgraded quality where present conditions do not 
meet the standards. The standards as they apply to Hackensack are: 

Class TW-1 (Tidal Waters) 

The Hackensack River and all tidal portions of tributaries (lower reaches 
of Coles Brook included) from the Oradell Dam to its confluence with Overpeck 
Creek. 

Class FW-3 (Fresh Waters) 

Nontidal portions of tributaries to the Hackensack River downstream from 
the Oradell Dam. 

The definitions and criteria for these two surface water classifications 

are included in Appendix A. 

ANALYSIS OF WATER QUALITY DATA 

Th~ analysis used here is a summary of a report done for the Bergen 
County Freeholders on the Hackensack River and surrounding areas. The Report 
was a 11 Draft En~ironmental Statement for the Proposed Lake Hackensack'', released 
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in 1976. The EPA ST0RET water quality data used in that report is the same 
data included in Appendix A. 

Summar y 

The Hackensack River is a slightly brackish tidal estuary. Temperature, 
dissolved oxygen, and turbidity levels are all marginal or poor for the main
tenance of good fisheries. Concentrations of organic matter and nutrients are 
water quality problems. Fecal Coliform levels make it undesirable to encour
age recreation along the river. Coles Brook is one source of these high level 
counts. The evidence indicates that downstream conditions are a major influ
ence on water quality in the Hackensack area. Present conditions do not sat-

' 
isfy the standards set for this stretch of river by the N.J. DEP. 

HACKENSACK RIVER 
Salinity 
The following salinity classifications are adopted from Gasner (1971): 

Classification 
Fresh Water 
OligoHaline 
MesoHaline 
PolyHaline 
Sea Water 

Salinity (Chlorides x 1 .65), mg/1 
500 
500 - 3,000 

3,000 - 16,500 
16,500 - 30,000 

30,000 

Review of the data indicates that the Hackensack River is mesohaline 
near its mouth, upstream to near the Teaneck Department of Public Works yard 
3500 feet north of N.J. Route 4. It is oligohaline from that point to the 
Public Service Bus Garage (river mile 21.0). Further upstream it is fresh 
water. Estuarine communities are saline dependent. For preservation of 
existing ecosystems, it is recommended that no change greater than 10 percent 
be made in the natural isohaline patterns (FWPCA, 1968). 
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Temperature 

In forty-five tests done by the USGS between June, 1970 and June, 1974 

at a site very close to Court Street in Hackensack, th~ average temperature 
was l7.20C, with a maximum reading of 29.5°c and a minimum of zero. 

Waters in the project area are thermally suited for growth of catfish, 
carp, white perch, blue gill, and crappie, all of which are present. Yellow 
perch are present, although the New Jersey Standard of 27.8°C is exceeded. 

Turbidity 

Turbidity for the Court-Street Bridge Area was tested by the USGS from 
1970-74. The average value was 23.5 jtu. Elam and Popoff tested turbidity 
at the Anderson Street bridge during the surmier months of 1972 and 1973. The 
average reading was 48 jtu . The maximum measured turbidity at both sites 
exceeded the criterion of 50 jtu recommended for maintaining a productive 
fishery in warm water rivers (FWPCA, 1968). 

Suspended Solids 

The concentration of suspended solids (total non-filterable residue), 
the major cause of turbidity, were generally found at concentrations of less 
than 80 mg/1, the maximum criterion for good fisheries (FWPCA, 1968). Higher 
levels were occasionally reported. The maximum level reported, 300 mg/1,is 
still within the range in which fisheries are possible. 

Dissolved pxygen 

Tidally averaged dissolved oxygen profiles satisfy the minimal necessary 
oxygen levels. Modification of the profile to reflect maximum tidal excursion 
in the manner suggested in Hydroscience (1971) causes the dissolved oxygen to 
fall below 4.0 mg/1 as far upstream as river mile 16.8, which is north of 
Anderson Street. This effect has been verified many times. 
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Sampling programs conducted by the µsGS, the N.J. DEP,and Elam and Pop
off have encountered dissolved oxygen concentrations as low as zero at Court 
Street in Hackensack. Concentrations less than 4.0 mg/1 have been associated 
with periods of rainfall. Extreme low levels at the downstream end have been 
caused by tidal excursion. 

ASSORTED 

Hydrogen ion activity is within the range for well-buffered productive 
waters based on information collected by USGS and Elam and Popoff. 

The Alkalinity is between 30 mg/1 CaC03 and 130 mg/1 CaC03 as recommended 
in FWPCA (1968). Total alkalinity at Court Street was as follows, in mg/1 
CaC03: Maximum of 124, minimum of 92, and mean of 112. Bicarbonate ion is 
the predominant constitute of alkalinity. Carbon dioxide concentration some
times exceed the recommended limit of 25 mg/1. However, there is insufficient 
data for proper analysis. 

While there is no quantitative standard for organic matter in water, sev
eral parameters, including biochemical oxygen demand (BOD), total organic car
bon (TOC) and organic nitrogen are examined because they provide insights into 
the overall water quality. 

BOD 

The average B005 (5 day BOD) at the Court Street bridge for the years 
1970-74 was 6.92 mg/1, with a maximum reading of 11.4 mg/1 and a minimum of 
4.7 mg/1, based on 6 observations. The average B005 reading for the Anderson 
Street bridge area was 5.6 mg/1, with a maximum of 32;0 mg/1 and a minimum of 
0 mg/1, based on 35 observations. 

Carbon/Nitrogen 

The Carbon:Nitrogen (C:N) ratio of organic material in the water, cal
culated from average TOC (total organic carbon) and organic nitrogen at Court 
Street in Hackensack is: TOC mg/1 - 11.96, organic nitrogen mg/1 - l .24, 
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C:N - 9.65. The total oxygen demand calculated from average TOC and Kjeldahl 
nitrogen is 36.15 mg/1 at Court Street. 

The major nutrients, riitrogen and phosphorus, are present in concentra
tions conducive to the optimum growth of aquatic vegetation, as reported in 
MacKenthon (1969). Phosphorus concentrations exceed the New Jersey criter
ion except in the uppermost part of the River. Phosphorus data contained in 
Appendix A demonstrates a considerable variation around the mean. Mean val
ues exceed the recommended level of 0.1 mg/1 phosphorus for flowing waters. 
The criterion for impounded waters is 0.05 mg/1. 

PLATE 16 
HACKENSACK RIVER 
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From inspection of nitrogen data in Appendix A, it is apparent that con
centrations frequently vary from the mean. These findings are summarized 
below: 

Ammonia NH4 Nitrite Nitrate Kjeldahl 
Court Street Nitrogen (mg/1) Nitrogen (mg/1) Nitrogen {mg/1) Nitrogen 
Minimum .08 0.003 0.00 0.72 
Maximum 7.30 5.50 3.40 18.0 
Mean 2.52 1.27 1.13 4.34 

Nitrite nitrogen levels are exceptionally high at Court Street, indicat-
ing an area of high nitrogenous oxygen demand. Water quality may be seriously 
impaired by this and the excessive ammonia concentrations. The marine .water 
criterion, 0.4 mg/1 ammonia nitrogen (Sergent and Betz, 1975) is exceeded at 
Court Street. 

The nitrogen : phosphorus ratio is a low 8:1 at Court Street. 
Certain substances can cause objectionable tastes, odors, and colors in 

aquatic life. Tainting has been traced to: petroleum products, organic chem
icals, particularly phenol, copper and other metals, and anaerobic bottom de
posits. No evidence was examined which indicated that concentrations exceed 
those known to cause tainting as stated in FWPCA (1968). 

T0XICANTS 

Substances whose presence is lethal to important members of the aquatic 
food web are referred to as toxicants. Major classes include organic chemi
cals, pesticides and heavy metals. In Appendix A is a list of 65 toxic pol
lutants as designated by section 53(A) of the Cl!ean Water Act of 1977 and pur
suant to section 307(A) (1) of the Federal Water Pollution Control Act. The 
criteria for the analysis in this report are based on safe levels estimated 
as fraction of test lives in bfoassay procedures (FWPCA, 1968; Appendix A). 
Absolute levels have been recommended for only a few toxicants. 
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PESTICIDES 

Diazinon is the only pesticide tested which exceeded established criteria 
(FWPCA, 1968) for propagation of fishlife. The 0.025 micrograms detected ex
ceeds safe levels for Daphnia Pulex (recommended safe level of 0.009 micro
grams), and the maximum reading of 0.050 micrograms exceeds the safe level 
for bluegill. Both species of fish are found in the Hackensack River. 

HEAVY METALS 

Table 20 in Appendix A shows the heavy metals tested which exceeded ma
rine and fresh water criteria as established by FWPCA, 1968. There is insuf
ficient data to insure statistical significance for most of the reported met
als, yet the results presented do offer some indication of potential problems. 

The excesses of cadmium, copper and zinc may be significant because these 
elements act wit~ each other as toxicants. Only maximum values of lead are 
excessive, indicating occasional problems. Based on test results, Coles Brook 
is suspected as a problem area. Mercury exceeds the criterion of 0.05 mg/1 
proposed by the EPA in 1973 (Bergent and Betz, 1975) . However, all reported 
results meet N.J. DEP criterion. 

While iron and manganese exceed the 1973 EPA criteria, the values reported 
are typical of other waters in the area. Maximum reported values for silver 
and chromium exceed the criteria for these substances. However, the data is 
inadequate to determine significance. 

OTHER COMPOUNDS 

Other compounds which violated toxicity standards are ammonia, detergents, 
and cyanide. Ammonia consistently exceeded EPA's 1973 criteria. Often con
centrations were two orders of magnitude above acceptable levels. Detergents, 
measured as methylene blue active substances (MBAS) averaged 0.0912 mg/1 at 
Court Street. Occasional levels higher than 0.2 mg/1 were recorded. These 
unacceptable levles are more common in the older records examined (USGS - 1970-74). 
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PETROLEUM PRODUCTS 

Petroleum products are potentially deleterious if present in quantities 
that: (1) produce a visible sheen (100 gal /sq mile); (2) taint fish flesh; 
(3) form oil sludge deposits; (4) function as a toxicant. Occasionally, a 
visible sheen was apparent in small patches. Oil was also visible in some 
samples of bottom sediments collected. Petroleum products are potentially 
serious causes of toxicity. The average oil and grease concentration in the 
Hackensack River was 14.2 mg/1. It is believed that much of this is attribu
table to petroleum facilities located downstream. The toxicity of petroleum 
products is complex. Apparently it is related to Napthenic Acid which , at 
a concentration of 5.6 mg/1, can kill 50% of a bluegill population in 96 
hours (FWPCA 1968). 

FECAL COLIFORM 

Current practice is to use fecal coliform concentrations to monitor the 
epidemiological potential of surface waters. FWPCA (1968) recommended the 
following guidelines for various uses: 

USE AVERAGE MAXIMUM 

General Recreation 1 ess than 2000 less than 4000 
(Non-Contact) Fecal Coliforms/lOOml Fecal Coliforms/lOOml 

Enhances Recreation log mean less than exceed 2000 Fecal Coliforms/ 
(Non-Contact) 1000 Fecal Coliforms/lOOml 100ml in no more than 10% 

of samples 

Primary Contact log mean less than exceed 1000 Fecal Coliforrns/ 
(Swimming, etc.) 200 Fecal Coliforms/lOOml 100ml in no more than 10% 

of samples 
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The fecal coliform profile indicates that on the average, fecal coliforms 
may exceed 1000/lOOml as far upstream as Route 4. The peak concentration oc
curs at the Bergen County Sewer Authority treatment plant discharge. A sum
mary of fecal coliforms and streptococci organisms for Court Street is listed 

below: 

Court Street Min. 
Max. 
Mean 

Fecal Coliforms 
Colonies/lOOml 

80 
52,500 
7,886 

Streptococci 
Colonies/lOOml 

0 
l ,560 
68 

Fecal Coliform criteria for primary contact and N.J. DEP regulations are 
not met anywhere along the river. There is no present criteria for Streptococci. 

COMMENTS 

The urban environment surrounding the Hackensack River subjects the river 
to intermittent pollution resulting from accidental spillage or deliberate 
dumping.of waste materials. Previous studies have encountered instances of oil, 
chemical, and heavy metal pollution along the Hackensack River and its prin
cipal tributary, Coles Brook. The frequency and severity of this pollution 
cannot be accurately predicted. 

While no standards exist for the broad range of industrial and household 
chemicals known as organics,the state generally has used 100 parts per billion 
as a guideline for the maximum tolerable level in drinking water. No standards 
at all exist at present for toxic chemicals in underground and surface waters. 

The Northeast N.J. 208 Water Quality Management Plan reports, however, 
"the effects of low concentrations upon human consumption are not fully under
stood ..... the detection of toxic and suspected carcinogenic (cancer causing) 
substances in the surface waters is in its infancy, and the determination of 
acceptable levels of these substances is even more difficult to resolve." It 
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adds, 11 toxic compounds .... should not be present in any amounts 11 (Bergen Even
ing Record, March 11, 1979). 

In 1976, the federal Environmental Protect i-on Agency found low concen
trations of the chemicals trichloroethylene and chloroform in drinking water 
taken from the Hackensack Water Company and the Passaic Valley Water Commission. 
These chemicals either have caused cancer in animals or are suspected carcin
ogens (Bergen Evening Record, March 11, 1979). A list of the organic chemi
cals found in the Hackensack River and the amounts are shown in Appendix A. 

COLES BROOK 

Coles Brook is one of three major fresh water tributaries to the Hacken
sack River upstream from Route 80 to the Oradell Dam. The water quality of 
these three tributaries was tested by Elam and Popoff for pilot plant studies 
(1974) and released in the Draft Environmental Statement for the Proposed 
Lake Hackensack (1976). This data is contained in Table 16 in Appendix A. 

Coles Brook failed to meet N.J. DEP fecal coliform criteria. The fecal 
coliform levels also do not fall within the limits recommended for general 
non-contact recreation. The levels are as follows: 

Coles Brook Fecal Coliform 
# of samples 

17 

Average Values 
Geometric mean 
Organisms/lOOml 

2133 

Data for Coles Brook was taken at the effluent of Van Saun Lake, which 
has a large waterfowl population considered to be a factor in this analysis. 
Die-off studies have shown that coliforms in this brook fall to 100 organisms/ 
100ml in less than 4000· feet. 

Maximum levels of coliforms are associated with stormwater runoff. Fecal 
Coliform organisms increased from about 1000 colonies/100 ml,to 18,400 colonies/ 
100ml during heavy storms; This analysis is shown as follows: 
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Coles Brook 
Storm Drains 

MAXIMUM VALUES OF COLIFORM$ 

Total Coliform 
Colonies / lOOml 

14,000 
150,000 

Feca 1 Coli forms 
Colonies / lOOml 

25,500 
15,000 

The average measured suspended solids in Coles Brook was l0.3mg/l. 
This value increases to about 100 mg/1 during high rundff periods. The aver-

[ age turbidity of Coles Brook was 12 JTUs, increasing to 62 JTUs during storms. 

I 

I 

The average 80D5 reading was 4.06 mg/1, vlith a minimum of 0.0 mg/1 and a max
imum of 15 mg/1. 
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Well No.# 

l 

2 

Owner 

Hackensack 
l~ater Co. 
Hackensack 

Year 
Drilled 

5-54 

WELL LOG 

Total Depth 
Ori lled 
Below Land 
Surface (Ft. ) 

194 

Depth To 
Bedrock 
Below Land 
Surface (Ft.) 

183 

Yield 
(Gal. 

Type of per 
.A.qui fer minute) Use 

Q 670 T 

Water Co. 9-15-54 168 - Q 1700 PS 
3 Hackensack 

Water Co. 7-15-54 200 200 Q 215 T 
4 Hackensack 

Water Co. 7-21-55 190 - Q 1420 PS 
5 Noca Corp. 10-45 240 - Trb 300 
6 Metropolitan 

Playhouses 1-19-49 252 - Q 150 
7 J. Muscarelle 10-12-49 185 - .Trb 30 
8 Bergen Evening 

Record 1-51 504 236 Trb 140 
9 Red Lion Inn 12-12-53 241 222 Q 400 

10 Food Fair 
Stores Inc. 11-54 525 270 Trb 55 

11 Board of 
Education 10-7-55 200 - Trb 100 

12 Spartan 
Typographers 10-12-55 145 - Q 75 

13 Ga 11 er 
Bottling Co. 12-17-56 390 123 Trb 253 

14 Seilheimer 
Beverage Co. 4-8-58 415 104 Trb 76 

15 Hackensack 
Cable Co. 9-21-57 439 112 Trb 55 

16 Hackensack 
Cable Co. 8-1-58 120 - Q 171 

17 Bowler City 9-20-58 400 - Trb 108 
18 Tobiason & Son 3-31-53 120 - Trb 12 
19 Central Auto 

Laundry 2-2-50 325 258 Trb 50 

Symbols: Trb - Brunswick Formation, Q - Quaternary Deposits, C - Commercial, D - Domestic, 
I - Industrial, T - Test Well 

Source: Appraisal of Water Resources in the Hackensack River Basin, New Jersey, By L.D. 
Carswell, U.S. Geological Survey, Water Resources Investigations 76-74, June 1976. 
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CITY OF HACKENSACK 
BERGEN COUNTY N.J. 

WELL LOG MAP 
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Climate 
GENERAL 

Climate is an important factor in the relationship between man and his 
environment. It affects the water supply, energy consumption, erosion and 
soil formation, as well as the type of vegetation and wildlife found in an 
area. Climatic changes also had a direct effect on the movement of the 
glaciers, which influenced the present-day topography of Hackensack. 

Atmospheric conditions include such variables as temperature, precipi
tation, wind, humidity, and air pressure. The energy source for all these 
variables is the sun (Environmental Protection, 1973). These characteris
tics, along with the physiographic locations of both land forms and water 
bodies, make up the climate of a region. 

Climate of Hackensack 

New Jersey has a continental type of climate characterized mainly by 
significant variations between summer and winter temperatures. This dif
ference (usually more than 40°F) is largely due to the direction of the 
prevailing winds. In winter, between the months of October and April, 
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these winds are from the north

west and Canada. However, dur
ing the months of May through 
September, the winds originate 
over the Gulf of Mexico and 
travel inland over warm land 
surfaces before reaching this 
area ( see Fig. 18). 

Local climatological data, 
recorded at Newark Airport 
(approximately 11 miles south 
of Hackensack) reflect the con
tinental nature of the climate. 
The difference in average tem
perature between the hottest 
and coldest month in 1977 was 
57.30F, and in 1978, 51.280F. 
Annual average temperature 
readings were 53.8°F and 
53.050F respectively. Graphs 
showing temperature and preci
pitation data for 1977 and 
1978 can be seen on Plate 17. 

Rainfall is normally dis
tributed rather uniformly 
throughout the year. The aver-

1· 

B E R G E N 

C O U N T Y 

Hackensack 

Fig. 18 Prevailing Wind Directions 

age annual precipitation for Northern New Jersey is 46.96 inches (Vegetation 
of New Jersey, 1973). Annual precipitation for 1977 was 47.97 inches, and 
for 1978, 53.41 inches, which is unusually high. As compared with most other 
regions of the United States, New Jersey has large amounts of rainfall, the 
heaviest being produced by coastal storms of tropical origin (The Climate of 
New Jersey, 1967). Due to atmospheric conditions and latitudinal position, 
the percentage of the total amount of available sunshine to reach this area 
averages around 50%. 
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PLATE 17 
Temperature and Precipitation Data For 1977 and 1978 
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The Hydrologic Cycle 

An important aspect of local climatic conditions is the hydrologic cycle. 
This is the name given to the never-ending circulation of water and water 
vapor between the earth and the atmosphere. The energy needed for this cir
culation is provided by the sun and by gravity. As shown in the following 
description, the cycle is simple in principle but complex in process (see 
plate 18). 

There is no beginning or end to the hydrologic cycle. The content of 
water vapor lost from the atmosphere by precipitation is continuously replen
ished by evaporation of water, partly from the land masses but chiefly from 
the oceans. The evaporated water is then carried into the atmosphere, usually 
drifting from tens of hundreds of miles before condensing and returning to 
the earth in the form of rain, snow, hail or sleet. Some of the precipitation 
never reaches the ground, but evaporates immediately into the atmosphere again. 

The precipitation that does reach the ground is either trapped by lakes 
or basins, carried over the land surface as overland flow into stream and 
river channels, or infiltrated into the ground. About 28% of this total 
precipitation eventually runs off t'o the oceans, but in the meantime consti
tutes the fresh water that is potentially available for man 1 s continuing use 
and enjoyment. The other 72% returns to the atmosphere as water vapor. 
This occurs by the evaporation from surface water and moist 1 and, as we 11 as 
through the process of transpiration, in which plants contribute water vapor 
by evaporation from leaf surfaces. 

Infiltrated water may seep down through the soil to deeper zones of the 
earth, to be stored as ground water. This groundwater may be tapped by wells, 
both for drinking water and for commercial and industrial uses. Infiltrated 
water is also used by vegetation as a medium by which minerals are transmitted 
in solution and used for food. 

Thus the cycle is complete. Thanks to the renewability provided by the 
hydrologic cycle, water as a resource serves the continuing needs of mankind 
and other forms of life. 
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The Climate of a City 

Cities can affect local climate in various ways and their influence can 
reach out for miles beyond the city center. Table 6 shows average changes 
in certain climatic elements due to urbanization. Hackensack, because of 
its own development, as well as its close proximity to New York City and 
other developed areas, is affected by the variations of a city climate. 

TABLE 6 

AVERAGE CHANGES IN CLIMATIC ELEMENTS 
CAUSED BY URBANIZATION 

Element 

Radiation 
global 
ultraviolet, winter 
ultraviolet, summer 
sunshine duration 

Temperature 
annual mean 
winter minima (average) 
heating degree day, 

Contaminants 
condensation nuclei and particulates 
gaseous admixtures 

Wind speed 
annual mean 
extreme gusts 
calms 

Precipitation 
tota-ls 
days with less than 5 mm 
snowfall 

Cloudiness 
cover 
fog, winter 
fog, summer 

Relative humidity 
winter 
summer 

Comparison with Rural Environment 

15 to 20% less 
30% less 
5% less 
5 to 15% less 

0.5 to r.o·c more 
1 to 2°C more 
10% less 

10 times more 
5 to 25 times more 

20 to 30% less 
lO to 20% less 
5 to 20% more 

5 to 10% more 
10% more 
5% less 

5 to 10% more 
100% more 
30%more 

2% less 
8% less 

Source: Urbanization and Environment, 1972 

Urbanization changes the physical surface of the land. Numerous 
buildings and ground pavement virtually "waterproof" a city area. Evapor
ation, a cooling process, is decreased due to rapid water run-off which also 
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-
I affects the hydrologic cycle. The heat content of the City is increased 

further by the ability of concrete and macadam to absorb and store heat. In 
contrast, vegetation limits heat absorption and increases evaporation which 
accounts for the lower temperatures found in rural areas (see Fig. 19). The 
city also has a greater variety of shapes and surfaces than the country. 
This acts to modify air movement, and generally decreases wind speed at lower 
levels; which lengthens the time needed to disperse pollutants. 

... 50% 
T Stored 

PAVING 

IT 20% ¥ Reflected 
25% 50% 
Other 

5% 
Stored 

BARE SOIL 

Fig. 19 Absorption of Heat by Different Surface Materials (Homeowners Guide 
to Landscaping that saves Energy Dollars, 1978). 

The heat produced by activities within the city has led to even more 

radical changes in the local heat balance than those resulting from the 
structure of the city. Industry, home heating, automobiles, and even human 
metabolism add to the increased temperature of the city. 

These activities, in conjunction with the flow of natural energy, pro
duce a special heat balance in urban places called an urban heat island (see 
Vegetation, Fig. 26). This heating produces a characteristic circulation of 
air which dominates the local wind field when regional weather patterns are 
too weak. This circulation brings smoke and dust from the edge of the city 
toward the perimeters. By recirculating the same particles and adding new 
ones, this pattern creates a dust dome and concentrates particulate pollution 
within the city rather than dispersing it (see Fig. 20). 
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Fig. 20 The Urban Dust Dome (Urbanization and Environment, 1972) 

The dust, smoke, and particulate matter in the air are referred to as 
turbidity. Atmospheric dust interferes with solar radiation and also lowers 
visibility. Fog and precipitation become more frequent because water vapor 
readily condenses on particulates. When wind speeds reach 8 m.p.h. or more, 
heat and particulate matter spread out, modifying climate in an even greater 
area. 
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AIR QUALITY 
GENERAL 

Air is one of our most precious resources as it is necessary to the very 
function of life. Man is able to survive without food for 5 weeks, without 
water for 5 days,but without air only 5 minutes. For the purpose of this re
port, when we speak of air, we are referring to outside air, 11 community 11 or 
"ambient air 11

• Air pollution is man-made contamination of the outdoor atmos
phere, as opposed to natural or occupational air pollution. Occupational air 
pollution refers to contamination within the confines of a factory, mine, or 
other industrial setting. 

New Jersey has been monitoring air quality since 1965. Beginning with 
trailer laboratories in Bayonne and Newark, the system shortly thereafter was 
expanded to include two more trailers and 18 monitoring stations in metropoli
tan areas of the state. In Hackensack a routine monitoring station is located 

f on the roof of a building at 133 River Street near East Kansas Street. A 
second device which measured concentrations of particulate matter was moved 

from the 133 River Street location to Foschini Park at River and Camden Streets 
after it was discovered that local smokestacks were influencing the pattern 
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of measurement. Index substances; carbon monoxide, sulfur dioxides, nitrogen 
oxides, particulate matter and smoke shade are monitored by the stations. 
The data is interpreted by the State Department of Environmental Protection. 
The air qualitY data is then compared with standards set by the department to 
see if maximum levels have been exceeded. 

SOURCE OF POLLUTANTS 

Table 7 shows the magnitudes and sources of the primary pollutant emis

sions in the United States. Four of the sources are man-made and one natural 
(forest fires). Figure 21 gives the percentage of the total emissions of pri
mary pollutants which are covered in this report. 

TABLE 7 
ESTIMATED EMISSIONS OF FIVE PRIMARY AIR POLLUTANTS IN THE UNITED STATES FOR 

1966 FROM FIVE MAN-MADE AND ONE NATURAL SOURCE 

Source 

Transportation 
Fuel combustion i~ 
stationary sources 
Industrial processes 
Solid-waste disposal 
Miscellaneous 

Total 
Forest fires 

Total 

* For the year 1967 . . 
t Negligible. 

Millions of tons per year 

Carbon 
monoxide Particulates 

64.5 1.2 

1.9 9.2 
10.7 7.6 
7.6 1.0 
9.7 2.9 

94.4 21.9 
7.2 6.7 

101.6 28.6 

Nitrogen Sulfur 
Hydrocarbons oxides oxides• 

17.6 7.6 0 .4 

0.7 6.7 22.9 
3.5 0.2 7.2 
1.5 0.5 0.1 

,·6.0 0 .5 0.6 

29.3 15.5 31.2 
2.2 1.2 (t) 

31.5 16.7 31.2 

Note: Nitrogen oxides expressed as nitrogen dioxide, and sulfur oxides expressed as sulfur dioxide. 
souRcE: Progress in the Prevention and Control of Air Pollutjon, Sen. Doc. 91-64. March 1970, p. 9. 

Total 

91.3 

41.4 
29.2 
10.7 
19.7 

192.3 
17.3 

209.6 

The motor vehicle is by far the major source of carbon monoxide, the 
most abundant of chemical pollutants in the U.S .. Sulfur dioxide is second, 
with 70 percent of its source attributed to stationary fuel combustion (boil
ers using sulfur-bearing coal and oil,such as electric generating plants). 
For particulates, over half (60%) can also be accounted for by stationary 
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combustion and industrial processes, although air cleaners can efficiently 
remove as much as 75 to 95% of these particulates (Environmental Protection, 
1973). 

Composition of 
total emissions 

Nitrogen 
oxides, 8 % 

Carbon 
monoxide, 

48% 

Fig. 21 piegraph showing The Composition of Total Emissions Source: Environ
mental Protection, 1973 

Air quality is affected in two ways by the major pollutants: the indus
trial pollutants pose environmental and health problems directly; and pollut
ants can change into other pollutants when they combine with other compounds 
already in the air or when they are affected by atmospheric conditions. The 
N.J. DEP monitors other pollutants,aldehydes, nitric oxides, carbon dioxide, 
and hydrocarbons at four laboratory locations throughout the state, though 
no standards have been set for these chemicals. 
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CARBON MONOXIDE 

Carbon monoxide is a gaseous product of incomplete combustion derived 
primarily from gasoline fueled motor vehicles. Figure 22 is a graph showing 
the correlation of traffic densities and carbon monoxide levels in midtown 
Manhattan. Though the amount of traffic would be far less on Main Street 
Hackensack, the relationship of traffic and carbon monoxide levels would yield 
a similar graph. 
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Fig. 22 Carbon monoxide concentration in an urban area. Shown is the rela
tionship of carbon monoxide concentration to traffic levels in midtown Man
hattan, (U.S. Department of Health, Education, and Welfare). 

The results of carbon monoxide monitoring by DEP for three years, 1975-
77, are contained in Table 8 for the City of Hackensack. The eight hour stand
ard has been exceeded forty-five times for the period shown, although State 
standards state that it should be exceeded no more than once per year. When 
carbon monoxide is taken in with the air we breathe it reduces the amount of 
oxygen that the blood can hold. Carbon monoxide enters the bloodstream with 
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oxygen and then binds more easily with the hemoglobin which should be absorb
ing and transporting oxygen. Though it is unlikely that someone standing on 
Main Street will be overcome by carbon monoxide poisoning, lack of energy, 
headache, dizziness, and nausea, some of the early signs of poisoning,may be 
felt if concentrations of the gas are high enough. People suffering from 
angina pectoris, a form of heart disease, are especially sensitive to increased 
carbon monoxide levels because blood traveling to the heart lacks the precious 
oxygen they need and chest pain usually results. With increased episodes the 
angina patients are subject to heart attack because the heart muscle cannot 
function properly (see Table 8) . 

TABLE 8 
CARBON MONOXIDE MONITORING 

FOR HACKENSACK 1975-77 

8-Hour Primary and Secondary 1-Hour Primary and Secondary 
Average Average 

Year Standard: 9ooma Standard: 35ppma 
Times Times 

1st. Max. 2nd. Max. 9ppm Maximum 2nd Highest 35ppm 

1975 6.5 6.5 7 10 9.2 0 

1976 7.5 7.4 19 10 9.7 0 

1977 13. 0 11. 6 19 24.6 23.2 0 

a) National and New Jersey Ambient Air Quality Standard - not to be 
exceeded more than once a year. 

Source: New Jersey Department of Environmental Protection. 

SULFUR OXIDES 

Sulfur oxides are released into the atmosphere by the burning of fuels 
containing sulfur as a by-product. They damage vegetation and are dangerous 
to all animals' respiratory systems. Sulfur dioxide, when released into the 
air, is slowly converted to sulfur trioxide through the influence of moisture 
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and sunlight. With increased moisture sulfur trioxide forms sulfuric acid. 
Precipitation carries the acidic solution out of the atmosphere, causing 
erosion of concrete, brick, and paint finishes.- At present more than half of 
the sulfur oxide contamination comes from the combustion of oil fuels and coal 
used in industrial processes (The Ecosphere, 1974). 

The results of sulfur dioxide monitoring in Hackensack in Table 9 shows 
that the city is far below the State and National standards for the three 

years covering 1975 through 77. 

Iva,~ 

1975 

1976 

1977 

Maximum 24-Hour Average 

TABLE 9 
SULFUR DIOXIDE MONITORING 

FOR HACKENSACK 1975-77 
Maximum 3-Hour Average 

Primary Standard: 0.14ppma b 
~arondarv Standard: O.iOnnm 

Secondary Standard: 0.5ppma 

Times Times # of Times 
Ma• Oft,< Min h Mn Pri ,td Scd. Std. Max. 2nd. Hiah Max. 3-Hour ·Max. 

.023 .020 0 0 .045 .042 0 

.029 .022 0 0 .051 .048 0 

.073 .064 0 0 .139 .128 0 

a) National and New Jersey Ambient Air Quality Standards 
b) New Jersey Ambient Quality Standards 

Annual Average 
Primary Standard: 0.03ppma 
Secondarv Standard: 0.02oomb 

.010 

.009 

.013 

Source: New Jersey Department of Environmental Protection. 

NITROGEN OX IDES 

Nitrogen oxides are a result of fuels burning at high temperatures, such 
as internal combustion engines and large boilers. At high temperatures,nitrogen 
combines with oxygen to form nitrous oxides when exhaust gases cool too rapidly. 
This can be reduced somewhat by not allowing the exhaust to cool as fast as it 
normally would. 

It is not the direct effects of nitrogen oxides which are harmful to man; 
these pollutants combine with other chemicals in the air and are converted 
through photochemical processes to a second generation of chemicals which are 

harmful. 
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HYDROCARBONS 

Hydrocarbons are unburned fuels, and as with carbon monoxide, the pri
mary source is the motor vehicle. Not only a by-product of exhaust fumes, 
hydrocarbons are released through evaporation of fuels in storage tanks and 
carburetors and by solvents used by industry. These pollutants are not harm
ful at concentrations normally found in the atmosphere, but their greatest 
danger is realized when they combine with nitrogen oxides and other pollutants 
in the photochemical process. 

PHOTOCHEMICAL OXIDANTS 

Photochemical oxidants and irritants are the second generation chemicals 
mentioned earlier. These derivatives form when pollutants like nitrogen 
oxides and hydrocarbons combine with the sun's energy, thus activating the 
process. Ozone, aldehydes, organic acids and peroxyacyl nitrates (PAN) are 
some of these pollutants. These irritants cause pain in the respiratory pass
ages and eyes. Oxidants produce mutations in vegetation and change the struc
ture of rubber and synthetic fabric. 

PARTICULATE MATTER 

Particulate matter in air includes both liquids and solids in suspension. 
Particles may be tiny 11 aerosols 11 or dust and liquid droplets ranging in size 
up to 500 microns (200ths. of an inch). Though most of these particles have 
measurable settling velocities, they are readily disturbed by air currents. 
Some particles may settle in a few seconds while others remain suspended for 
months. Changes in the original state of particulates occur through the 
absorption of gases and vapors, oxidation, and photochemical reaction. We 
see particulate pollution as smoke, dust, haze, and mists. Light affects 
dispersion, reflection and color absorption,which is picked up by our eyes as 
reduced visibility, haze, and red skies at sunsets. 
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In Hackensack particulate matter is measured in two ways. Table 10 shows 
particulate concentration monitored by high-volume air samplers. This is done 
once every six days for a 24-hour period. The measurement is given in weight 
per cubic meter; a filter is weighed prior to testing and again after the 
test is completed. The second method, given as smoke shade analysis (see 
Table 11), is a continuous monitoring of suspended particles done every 24 
hours. This method can give a long term assessment of particulate concentra
tions for a particular city. It is also used during air stagnation episodes 
because its reading gives an accurate picture of concentrations for that time. 

Year 

1975 

1976 

1977 

TABLE 10 
TOTAL SUSPENDED PARTICULATE MATTER CONCENTRATIONS, 

.. HACKENSACK 1975-77 
Summary of Statistics 

Standard Sample 
No . of Arithmetic Standard Geometric Geometric Above 
Samples Min. Max. Mean Deviation Mean Deviation 260MG/M3 

58 11 297 66.4 51.82 54 1.881 l 

60 17 130 49.8 None 43.8 1.680 0 

59 16 100 48.8 20.7 44.7 1.535 0 

Source: New Jersey Department of Environmental Protection 

TABLE 11 
SMOKE SHADE CONCENTRATION, 

HACKENSACK 1975-77 

Simple 
Above 
150MG/M3 

3 

0 

0 

Year 24 Hour Average l Hour Average 12 Month Average 
Maximum 2nd High Maximum 2nd High 

1975 1.66 1. 52 2.99 2.79 .88 

1976 1.48 2.11 2.96 2.80 .87 

1977 2.51 2.44 - - .61 

Source: New Jersey Department of Environmental Protection 
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Table 12 is a comparison of Pollutant Standards Index (PSI) Values and 
health effects. The PSI for 1 day rises above 100 when any one of the five 
criteria pollutants reaches a level judged to have adverse effects on human 
health. The relationships of index values, measured soncentrations of pol
lutants, and health effects are shown in the table . 

TABLE 12 
COMPARISON OF POLLUTANT STANDARDS INDEX (PSI) VALUES WITH 

POLLUTANT CONCENTRATIONS AND HEALTH EFFECTS 
Pollutant levels 

Index Health effect 
value Air quality level TSP SO, co o, NO, descriptor General health effects Cautionary statements 

(24-hour) (24-hour) (8-hour) (I -hour) (I-hour) 
,,.g/m' µg/m' ,,.g/m' ,,.g/m' ,,.g/m' 

500 Significant harm 1,000 2,620 57.5 1,200 3,750 Premature death of All persons should 
ill and elderly. remain indoors, 
Healthy people will keeping windows 
experience adverse and doors closed . 
symptoms that All persons should 
affect their normal minimize physical 
activity. exertion and avoid 

traffic. 
400 Emergency 875 2,100 46.0 1,000 3,000 Hazardous Premature onset of Elderly and persons 

certain diseases in with existing dis-
addition to signifi - eases should stay 
cant aggravation of indoors and avoid 
symptoms and de- physical exertion . 
c r eased exercise General popula -
tolerance in tion should avoid 
hea lthy persons. outdoor activity. 

300 Warning 825 1,600 34.0 800 2,260 Very unhealthful Significant aggrava• Elderly and persons 
tion of symptoms with exi~ting heart 
and decreased or lung disease 
exercise tolerance should stay indoors 
in pe rsons with and reduce phys ical 
heart or lung dis- activity. 
ease, with wide-
spread symptoms 
in the healthy 
population. 

200 Alert 375 800 17.0 I 400 1,130 Unhealthful Mild aggravation of Persons with exist -
symptoms in sus• ing heart or res-
ceptible persons, piratory ailments 
with irritation should reduce 
symptoms in the physical exert ion 
healthy popula- and outdoor 
tion . act iv i ty. 

100 NAAQS 260 365 10.0 1'60 (') 
50 50 percent of • 75 • 80 5.0 80 (•) Moderate 

NAAQS 
o 0 0 o o (') Good 

1 No index values reported at concentrations below those specified by alert level criteria . 
• 400 ,,.g/m• was used instead of the O, alert level of 200 ,,.g/m2• 

• Annual primary NAAQS. 

Source: Environmental Quality, 1977 
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COMMENTS 

Since 1974 local carbon monoxide levels have been declining. This is 
due to measures taken by the automobile manufacturers to reduce emissions 
(97 percent reduction from baseline in carbon monoxide emissions from 1968-
75, 97.5 percent reduction from baseline in hydrocarbon emissions from 1968-
75) because of government regulations (Environmental Protection, 1973). 
Another reason for the decline of carbon monoxide and hydrocarbon emissions 
is the implementation of one-way thoroughfares for Main and State Streets. 
Besides reducing traffic congestion during peak hours in this area, reduced 
levels of pollutants are achieved because cars are allowed to flow freely 
rather than sitting in stop and go traffic. When an automobile is idling, 
or when traffic causes frequent stops and starts, the internal combustion 
engine operates inefficiently. Instead of producing carbon dioxide and 
water as by-products (efficient use), carbon monoxide and hydrocarbons are 
produced through inefficient combustion and fuel use. Therefore the one
way conditions have brought about healthier air conditions, especially dur-
ing stagnant atmospheric periods. Another positive result of the one-way 
conditions is a reduction in noise levels from stagnant traffic conditions 
and irate drivers honking. 

More air quality data and graphs concerning Hackensack are contained 
in Appendix B. These are the 1977 totals for the entire State of New Jersey. 
The information gives a good picture of how Hackensack compares to its 
neighboring communities and other areas in New Jersey. 
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Noise 
GENERAL 

Noise has been defined by the American National Standards Institute 
(A.N.S.I.) as any undesired sound or an erratic intermittent, or statis
tically random oscillation. There are three facets of sound: The Source, 
an object or material that is vibrating; Transmission of the vibration 
(usually through air but also through solids and liquids); and the Effect, 
that is, the perception of the vibration, which includes both the hearing 
of it as well as physiological and emotional reactions to it. 

One of the best descriptions of the sound production process is that 
given by Theodore Berland in 11The Fi ght for Quiet": "As the sound source 
vibrates, be it violin string, tuning fork, loudspeaker, auto muffler or 

I whatever - it pushes against the air, then returns to its original position. 

I 

Then it pushes again and returns, and so forth until it is spent or is 
turned off. This vibration produces alternating, dense and sparse bands 
of air. The result is cordon after cordon of dense air spreading outward 
from the sound source, much as ripples do on water after you throw in a 
pebble. It is important to understand that it is not the air that moves 
in waves: it's the sound that moves through the air. 11 
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These sound waves are measured in terms of decibels (dB) on a decimal 
scale. The decibel scale spans the wide range of sound pressures that the 
human ear can detect. · Zero dB represents the threshold of detectable sound 
for normal young ears and ldB represents the smallest change in sound pres
sure detectable by the same ears. 

Decibels 

150 

100 

50 

40 

30 

20 

10 

l 

TABLE 13 
DECIBELS RELATED TO SOUND INTENSITY 

Units of Intensity 

1 ,ooo,000,000,000,000 

10,000,000,000 

100,000 

10,000 

1,000 

100 

10 

l 

(Source: Urbanization and Environment The Physical Geor]raphy of the 
City, 1972 ) 

One important characteristic of the decibel scale is that it is a log
arithmic scale. For example, while lOdB represents an intensity level 10 
times greater than ldB, 20dB produces an intensity level of about 10 times 
(rather than 2 times) greater than lOdB (see table 13 ). Therefore even 
the slightest increase in dB levels will be perceived by the ear as a noted 
increase in loudness. 
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EFFECTS OF NOISE 

Exposure to excessive noise can cause both temporary and permanent loss 
of hearing, depending upon the nature and intensity of the noise, the prox
imity of the individual to the source (see figure 23), the duration and 
frequency of exposure, and the physical condition of the individual. 
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Fig. 23 Reduction in sound pressure level (_Englewood; A Quality of 
Life Study , 1975). 
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Noise induced hearing loss results mostly from a deterioration of micro
scopic hair cells that transmit sound from the ear to the brain. These cells 
are located in the cochlea of the inner ear (see· Fig. 24). A single loud 
blast can permanently destroy these cells by the thousands, and persistent 
noise in the 90dB range or higher results first in a temporary hearing loss 
and eventually in a permanent hearing loss through gradual deterioration of 
these cells. To date there is no known way to restore noise induced hearing 
loss. 

HAMMER 
SEMICIRCULAR 

EAR DRUM 

ANVIL STIRRUP CANALS 
I 

AUDITORY 
NERVE 

Fig. 24 Illustrates the location of microscopic hair cells which trans
mit sound from the ear to the brain (Introduction to Environmental Science, 
1972). 

Noise loud enough to cause hearing loss is experienced virtually every
where today. Our jobs, our entertainment and recreation, and our neighbor
hoods and homes are filled with potentially harmful levels of noise. 

In readiness for dangerous and harmful situations. our bodies make auto
matic and unconscious responses to sudden or loud sounds. Most of these sounds 
do not signify any danger but our bodies still react as if these sounds were a 
threat or warning. Blood pressure rises, heart rate and breathing increase, 
muscles tense, hormones are released into the bloodstream, and perspiration 
appears. These changes also occur during sleep. Even when we think we have 
become accustomed to noise, biological changes still take place inside, pre
paring us for physical activity if necessary. 
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NOISE SOURCES 

Traffic 

The main source of noise pollution 1n Hackensack is traffic. The nature 
of traffic noise depends mainly upon the type, quantity and speed of the 
vehi.cles involved, plus the quality of the road surface and the tires being 
used. Trailer trucks and utility trucks (oil & garbage) produce the most 
intense and varied sound levels. They are capable of generating sound levels 
of 90dB at highway speeds, largely due to tire noise. Off the highway they 
co1T1Tionly generate levels of 70 to 90dB due to inadequate or faulty muffling 
equipment, general engine noise during accelerations, and/or brake squeal. 
In fact, it is possible for a large truck with an extremely defective muffler 
to produce as much noise as 90 to 100 passenger cars, in good running condi
tion, traveling simultaneously (Noise on Wheels, 1977). 

Trucks alone are not responsible for the existing noise levels in 
Hackensack. Other contributors are buses, motorcycles and sport and passenger 
cars, all of which can contribute to even higher noise levels than trucks when 
their exhaust systems are faulty or modified. 

Airport 

Located l .5 miles from downtown Hackensack is Teterboro Airport. A 
"General Aviation 11 class airport, Teterboro is known as a 11 Reliever Airport 11

, 

absorbing excess air traffic from the Metropolitan area airports. In 1978 
Teterboro handled 245,842 planes (Phone conversation 2/14/79 with Mr. Alex 
Zuchniewicz, airport supervisor). This volume does not pose an immediate 
threat to Hackensack, for only when the winds are from the north are there 
any take-offs or landings over Hackensack. 

134 



Railroads 

Rapid-rail systems are difficult to quiet. At a distance of 100 feet, 

steel wheels rolling on steel tracks at 30-50 mph, together with intense 
engine noise, can produce sound levels of l05dB (Detwyler and Marcus, 1972). 
This already high level is increased when the sound is reflected off build
ings closely bordering the railroads' right-of-way. 

Hackensack has two railroads. The Susquehanna and Western, a freight 
line and the Pascack Valley Line, which handles passengers and freight. 

Common Sounds 

Air raid siren 

Jet takeoff (200') 

Thunderclap, Discotheque 

Auto horn (3 1 
), Pile driver 

Garbage truck 

Heavy truck (50') 

Alarm clock (2 1
), Hair dryer 

Noisy restaurant, Freeway traffic 

Air conditioning unit (20 1
) 

Light auto traffic (100') 

Livingroom, Bedroom 

Library 

Broadcasting studio 

I Noise I 
Level (dB ) Effect 

140 Painfully loud 

130 

120 

110 

100 

90 

80 

70 

60 

50 

40 

30 

20 

Maximum vocal effort 

Very annoying, Hearing 
damage (8 hours) 

Annoying 

·Telephone use difficult 

Instrusive 

Quiet 

Very qui et 

10 Just audible 

0 Hearing begins 

Fig. 25 compares some common sounds and shows how they rank in poten
tial harm to hearing (No ise on Wheel s , 1977). 
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Construction operations involve equipment operated by loud diesel engines 
and noisy air compressors, all of which produce sound levels in excess of 
lOOdB. 

Even when we retreat to our homes, it is still hard to find peace and 
quiet. Our homes are filled with sound~ from the TV, stereo, dishwasher, 
washing machine, kitchen appliances, and noisy plumbing. Modern lightweight 
construction, prevalent since World War II, offers little protection from 
outside noise entering the home. With our doors and windows closed, noise 
still filters in from traffic, lawn mowers, chainsaws, children at play, noisy 
neighbors, and early morning trash collection. 

COMMENTS 

Significant alleviation of high noise levels will only come through 
1) sustained community interest; 2) improvements in motor vehicle and con
struction equipment (there are some quieter models available for private and 
municipal use and the federal EPA has issued regulations for the Low Noise 
Emmission Product Program under which the federal government will pay a 
bonus of as much as 25% in the purchase of trucks, air compressors, and 
other products that are especially quiet); 3) regulations to enforce the use 
and maintenance of these vehicles; 4) restrictions on trucks and other traffic 
in certain locations and to certain hours of the day; 5) improvements in the 
location and design of dwelling units;, 6) giving greater consideration to 
noise radiation in highway design. 

A limited moise level study was conducted by the Bergen County Environ
mental Assessment Team; the results can be found in Appendix C. 
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Vegetation 
GENERAL 

At one time Hackensack may have been termed a maple-mixed hardwoods forest. 
During urbanization most of the original vegetation was destroyed. Forests were 
cleared for farming and the wood used to build homes and supply heat. Around 
newly constructed homes and streets new types of vegetation were introduced. 
These were mainly ornam~ntal or had a specific purpose, such as fast growing, 
disease resistant, or fruit bearing. Some were unique or exhibited exotic char
acteristics. 

Today the vegetation of Hackensack falls into four catagories: the inter
stitial forest, consisting of vegetation growing between man-made stuctures 
(buildings, streets, etc.); parks and green zones existing in blocks or sizable 
patches that are relatively unbroken by human construction, such as the 16 acres 
in the north-west section known as11 Borg' s Woods-11

; gardens in which ornamenta 1 as 
well as food plants are grown; lawns or interstitial grasslands. 
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With 95% of the land developed, Hackensack is basically one uniform hab
itat (maple-mixed hardwood) with one exception, the marsh habitat. This exists 
primarily along the Hackensack River in the northeast section but also in spor
adic patches re-establishing themselves on landfill sites which had previously 
destroyed their original habitat . 

PLATE 21 
Marsh habitat located in the northeast 

corner of the City 

FUNCTIONS OF URBAN VEGETATION 

The surface of an island becomes hotter in the daytime than does the sur
face of the surrounding sea. This is due in part to differences in evaporation. 
Heat given off by the island increases the buoyancy of the air directly above. 
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As this warm air rises it is replaced by cooler sea air in the form of on
shore breezes. 

The city, like the island, has less evaporation and transpiration processes 
going on than the surrounding rural areas. Rural areas usually contain more 
water bodies and vegetation which act to cool the air by returning moisture to 
it by means of evaporation and transpiration. As the wann buoyant city air 
rises, it is replaced by cool breezes being drawn in from the surrounding rural 
areas (see Fig. 26). 

COOL~ 

/ ;:}AIR 

(/ 
COOL 

Fig. 26 Illustrates air circulation in an urban environment (Corman, Rena. 
Air Pollution Primer. American Lung Association, 1974). 

The removal of particulate and gaseous pollutants from the atmosphere is 
another function of vegetation. A two and one half acre·Beach Forest is cap
able of extracting about four tons of dust per year from the atmosphere (urban
ization and Environment, 1972). As rains cleanse the leaf surface, dust is 
returned to the humus layer of the soil and a continuous filtering process is 
guaranteed. 
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The removal of certain percentages of harmful gases is constantly being 
accomplished by vegetation (Table 14). Sulfur dioxide (S02), Hydrogen Sulfide 
(H2S) and the Nitrogen Oxides (NO & N02) are a few. Sulfur dioxide, produced 
mainly from the combustion of coal and oil, is potentially dangerous when mix
ed with fog. When the two combine they produce a weak solution of sulfuric 
acid. Hydrogen Sulfide (H2S) is a by-product of petroleum and various chemi
ca1 processes. Not only is its odor offensive, similar to that of rotting 
eggs, Hydrogen Sulfide can tarnish metals and darken lead in paints, ruining 
the exterior of homes. Nitric Oxide (NO), one of the Nitrogen Oxides, is a 
by-product of electric power plants and the combustion engine. When released 
into the atmosphere, through photochemical processes, it is converted into 
Nitrogen dioxide (N02). Nitrogen dioxide gives the air a yellow-brown color 
and may diminish the oxygen carrying capacity of the bloodstream. 

Pollutant 

Sulfur dioxide 
Hydrogen sufide 
Nitrogen oxides 

TABLE 14 
CONCENTRATION OF POLLUTANTS (mg/m3) 

1500m 1500m 
from Source, from Source, 

1000m No Green with 500m 
from Source Zone Green Zone 

(S02) 0.27 0.14 0.08 

(H2S) 0.07 0.03 0.025 
0.22 0. 13 0.07 

Source: Urbanization and Environment, 1972. 

Percent 
Reduction 
Attributed to 
Green Area 

22% 
7% 

27% 

Urban vegetation is important to wildlife in the city. It offers physical 
protection from precipitation, wind, heat, and cold, as well as visual protec
tion from predators. The diversity of Hackensack's vegetation allows for div
ersity in its wildlife population. 

Vegetation is also an efficient absorber of sound, especially high frequency. 
A dense evergreen hedge can reduce sound levels created by trash co 11 ect ion by 
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10 dB (Fundamentals of Ecology, 1971). By planting shrubs along city streets 
as close to the noise source as possible, not only is traffic noise absorbed, 
its also deflected upward and over nearby homes. 

Not only do these plants aid in noise reduction, they also create a 
buffering effect against wind. A stand of trees or shrubs can decrease the 
effects of air velocity for a distance of five times its height to the wind
ward side (where the wind blows from) and for a distance of twenty five times 
the tree or shrub height to the leeward side (where the wind blows to), see 
Fig. 27. 

protective 
5 x height 

dead air 

+ ,., ' 
protective 

25 x height 

_, 
Fig. 27 Illustrates how an evergreen wind screen breaks 
the force of the wind and produces a dead air space which 
protects the home from harsh winter winds (Landscaping 
That Saves Energy Dollars, 1978). 

The natural vegetation of the world has been classified in broad categor
ies called formations. In North America, one of the major formations of nat
ural vegetation is called the Eastern Deciduous Forest, the classification to 
which New Jersey belongs. The formation derives its name from the fact that 
in the climax or mature forests of the region, the coniferous trees (cone bear
ing) are outnumbered by the deciduous trees (broad leaved trees that shed le
aves at the start of the cold season). 

It is the variations in land relief and soil conditions along with other 
environmental factors which create distinctive plant habitats. The topography 
of Hackensack has created a mesic habitat. Habitats classified as mesic rep
resent an idealized midpoint on the soil moisture gradient. Mesic habitats 
may support one or more of three forest types, Mixed Oak, Maple-Mixed Hardwoods, 
or Hemlock-Mixed Hardwoods. In Hackensack the forest type is termed Maple-Mix
ed Hardwoods. 
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Ma ple-Mixed Hardwoods 
The Maple-Mixed Hardwoods forest species composition is more diverse 

than most other forests; listed below are the members of that forest found in 
Hackensack. This list was compiled from existing publications and actual 
field work. 

Sugar Maple 
Red Maple 
Norway maple 
White Oak 
Red Oak 
Black Oak . 
Chestnut Oak 
Pin Oak 
White Ash 
Tulip Tree 
Quaking Aspen 
American Sycamore 

American Beech 
Sweet Gum 
American Elm 
Gray Birch 
River Birch 
Black Locust 
Weeping Willow 
Black Wi 11 ow 
American Hornbeam 
Sassafras 
Ailanthus 
Flowering Dogwood 
Atlantic White Cedar 
Eastern Hemlock 
Eastern White Pine 

Trees 

145 

Acer saccharum 
Acer rubrum 
Acer platanoides 
Quercus alba 
Quercus rubra 
Quercus velutina 
Quercus prinus 
Quercus palustris 
Fraxinus americana 
Liriodendron tuipifera 
Populus tremuloides 
Acer pseudoplatanus 
Fagus grandifolia 
Liquidambar styraciflua 
Ulmus americana 
Betul a popu l ifo l i a 
Betula nigra 
Robinia pseudoecacia 
Salix babylonica 
Salix nigra 
Carpinus caroliniana 
Sassafras albidum 
Ailanthus altissima 
Cornus florida 
Chamaecyparis thyoides 
Tsuga canadensis 
Pinus strobus 
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Shrubs and Vines 

Common Spicebush 
Maple-leafed viburnum 
Witch Hazel 
Shadbush 
Sweet-Brier 
Staghorn· Sumac 
Blackberry 
Poison Ivy 
Grape 
Woodbine 

Christmas Fern 
Cinnamon Fern 
Marsh Fern 
Sensitive Fern 
Skunk cabbage 
Crabgrass 
Johnson Grass 
Hairy Cap Moss 
Club Moss 
Common Thistle 
Red Clover 
White Clover 
Wild Carrot 
Early Goldenrod 
Jewel weed 
Common Ragweed 
Pokeweed 
Pigweed 
Common Milkweed 
Common Dandelion 
Shepherd I s Purse 

Ground Cover 
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Lindera benzoin 
Viburnum acerifolium 
Hamamelis virginiana 
Amelanchier canadensis 
Rosa eglanteria 
Rhus typhina 
Rubus ssp. 
Rhus radi cans 
Vitis spp. 
Parthenocissus quinquefolia 

Polystichum acrostichoides 
Osmunda cinnamomea 
Dryopteris thelypteris 
Qnoclea senibilis 
Symplocarpus foetidus 
Digitaria Sanguinalis 
Sorghum holepense 
Polytrichum juniperinum 
Lycopodium spp. 
Carduces lonceolatus 
Trifolium pratense 
Trifolium repens 
Daucus carota 
Solidago spp. 
Impatiens spp. 
Ambrosia artemisiifolia 
Phytolacca americana 
Chenopodium album 
Asclepias Syriaca 
Taraxacum officinale 
Capsella bursa-pastrois 



Nightshade 
Wild carrot 
Spring beauty 
Blue flag 
Common Buttercup 

MARSH 

Solanum dulcamara 
Daucus carota 
Claytonia virginica 
Iris versicolor 
Ranunculus acris 

The waters of the Hackensack River are brackish. Its saline level 
(l-18 PPT) flucuates depending upon how much the incoming tidal water is 
diluted by the river's freshwater tributaries. Marsh habitats in Hackensack 
consist of vegetation that is tolerant of low saline conditions (0-3 PPT) 
The following list of marsh vegetation was compiled from existing publications 
and actual field work. 

Reed Grass 
Broad-leafed cattail 
Narrow-leafed cattail 
Three-square Bulrush 
Dwarf Spike Rush 
Purple Loosestrife 
Loosestrife 

Aquatic plants 

Arrow-arum 
Crimped-leafed Pondweed 
Duckweed 
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Phragmites communis 
Typha latifolia 
Typha angushfolia 
Scripus americanus 
Elecharis paruula 
Lythrum saucoria 
Lythrum vulgare 
Peltandra virginica 
Potamogeton crispus 
Lemna minor 
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Wildlife 
GENERAL 

The areas of Hackensack which can be inhabited by any given species at any 
given time are determined by the ability of that species to utilize the resources 
of those areas. Each species has different environmental requirements such as 
food, shelter, space (see TABLE 15), etc. and must be able to adapt to the ever 
changing urban environment or be replaced by a species that can adapt. 

TABLE 15 
HOME RANGE REQUIREMENTS 

Mammal 
Opossum 
Least Shrew 
Raccoon 
Gray Squirrel 
House Mouse 
White Footed Mouse 
Norway Rat 
Cottontail Rabbit 

Home Range 
15 - 40 acres 

< l acre 
<l mile diameter 
< 2 - 7 acres 
< l acre 
1/2 acre 
< 100 1 diameter 

2 - 20 acres 

Source: Englewood; A Quality of Life Study, 1975 
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As land was cleared of its vegetation for development, many wildlife 
habitats were lost. The vegetation had provided food, shelter from the ele
ments, protection from predators and space in which to seek food and experi
ence intraspecies interactions. 

If habitat requirements are not met and a species is unable to adapt, 
it will simply move into an area which will suit its needs. This has been 
the fate of the bear, deer, fox and all 11 shy 11 species which once roamed 
Hackensack and now inhabit the more remote regions of the state. What is left 
in Hackensack is a limited wildlife population consisting of highly adaptable 
species which are tolerant of mans actions. 

PLATE 22 
Waterfowl 
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The following lists of wildlife were compiled from actual field work or 
sourced from existing publications by the Public Service Electric and Gas 
Company !ethological Association, New Jersey Department of Fish, Game and 
Shellfisheries, New Jersey Audubon Society, and Miceli Weed Kulick, Inc., 
Landscape Architecture, Environmental Analysis and Design. 

Muskrat 
Opossum 
Striped Skunk 
Raccoon 
East~rn Cottontail Rabbit 
Eastern Gray Squirrel 
Woodchuck 
Little Brown Bat 
Short-tail Shrew· 
Least Shrew 
White-footed Mouse 
House Mouse 
Starnose Mole 
Eastern Mo 1 e 
Norway Rat 

MAMMALS 

REPTILES & AMPHIBIANS 
Leopard Frog 
Green Frog 
Northern Black Racer 
Northern Water Snake 
Eastern Garter Snake 
Spotted Turtle 

153 

Ondatra zibethica 
Didelphis marsupialis 
Mephitis mephitis 
Procyon lotor 
Sylvilagus floridanus 

' Sciurus carol i-nensis 
Marmota monax 
Myotis lucifugus 
Blarina brevicauda 
Cryptotis parva 
Peromyscus leucopus 
Mus musculus 
Condylura cristata 
Scalopus aquaticus 
Rattus norvegicus 

Rana pipens pipens 
Rana clamitans melanota 
Coluber constrictor constrictor 
Natrix sipedon sipedon 
Thamnophis sirtalis sirtalis 
Clemmys guttata 



Eastern Box Turtle 
Eastern Mud Turtle 

Pumpkinseed 
Ye 11 ow Perch 
White Perch 
Black Crappie 
Mummichog Killifish 
Banded Killifish 
Goldfish 
Golden Shiner 
White Sucker 
Carp 
Ye 11 ow Bull head 
American Eel 

Horned Grebe 
Pied-billed Grebe 
Great Blue Heron 
Green Heron 
Little Blue Heron 
Cattle Egret 
Common Egret 
Snowy Egret 

ICHTHYOFAUNA 

AV I FAUNA 

Louisiana Heron 
Black-crowned Night Heron 
Yellow-crowned Night Heron 
Least Bittern 
American Bittern 
Glossy Ibis 
Mute Swan 
Canada Goose 
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Terrapene carolina carolina 
Kinosternon subrubrum subrubrum 

Lepomis gibbosus 
Perea fl aves cans 
Marone american~ 
Pomoxis nigromaculatus 
Fundulus heteroclitus 
Fundulus diaphanus 
Carrasius auratus 
Notemigonus crysoluecas 
Catostomus commersoni 
Cyprinus carpio 
Ictalorus natalis 
Anquilla rostrate 

Podiceps auritus 
Podilymbus podiceps 
Ardea herodias 
Butorides striatus 
Egretta caerulea 
Bubulcus ibis 
Casmerodius albus 
Egretta thula 
Egretta tricolor 
Nycticorax nycticorax 
Nycticorax violacea 
Ixobrychus exilis 
Botourus lentiginosus 
Plegadis falcinellus 
Cygnus olor 
Branta canadensis 



Snow Goose 
Fulvous Tree Duck 
Mallard 
Black Duck 
Gadwa 11 
Pintail 
Green-winged Teal 
Blue-winged Teal 
American Widgeon 
Northern Shoveller 
Hood Duck 
Redhead 
Ring-necked Duck 
Canvasback 
Greater Scaup 
Lesser Scaup 
Common Goldeneye 
Bufflehead 
01 dsquaw 
Ruddy Duck 

. Hooded Merganser 
Common Merganser 
Red-breasted Merganser 
Sharp-shinned Hawk 
Red- tail ed Hawk 
Rough-legged Hawk 
Bald Eagle 
Marsh Hawk 
Osprey 
Peregrine Fa 1 con 
Pigeon Hawk 
Sparrow Hawk 
Ring-necked Pheasant 
King Rail 
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Chen caerulescens 
Dendrocygna bicolor 
Anas platyrhynchos 
Anas rubripes 
Anas strepera 
Anas acuta 
Anas crecca 
Anas discors 
Anas americana 
Anas clypeata 
Aix sponsa 
Aythya americana 
Aythya collaris 
Aythya valisineria 
Aythya mari la 
Aythya affinis 
Bucephala clangula 

Bucephala albeola 
Clangula hyemalis 
Oxyura jamaicenis 
Lophodytes cucullatus 
Mergus merganser 
Mergus serrator 
Accipiter striatus 
Buteo jamaicensis 
Buteo lagopus 
Haliaeetus leucocephalus 
Circus cyaneus 
Pandion haliaetus 
Falco peregrinus 
Falco columbarius 
Falco sparverius 
Phasianus colchicus 
Ra 11 us el egans 



I 

Clapper Ra i 1 
Virginia Rail 
Sora 
Common Gallinule 
American Coot 
Semipalmated Plover 
Killdeer 
American Golden Plover 
Black-bellied Plover 
Ruddy Turnstone 
Common Snipe 
Upland Plover 
Spotted Sandpiper 
Solitary Sandpiper 
Greater Yellowlegs 
Lesser Yellowlegs 
Pectoral Sandpiper 
White-rumped Sandpiper 
Bairds' Sandpiper 
Least Sandpiper 
Semipalmated Sandpiper 
Western Sandpiper 
Marbled Godwit 
Red Pha la rope 
Wilson's Phalarope 
Northern Phalarope 
Glaucous Gull 
Iceland Gull 
Great Black-backed Gull 
Lesser Black-backed Gull 
Herring Gull 
Ring-billed Gull 
Black-headed Gull 
Laughing Gull 
Bonaparte's Gull 
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Rallus longirostris 
Rallus limicola 
Porzana carolina 
Gallinula chlorpus 
Fulica americana 
Charadrius semipalmatus 
Charadrius vociferus 
Pluvialis dominica 
Pluvialis squatarola 
Arenaria interpres 
Capella gallinago 
Bartramia longicauda 
Actitis macularia 
Tringa solitaria 
Tringa melanoleuca 
Tri nga fl ari pes 
Calidris melanotos 
Calidris fuscicollis 
Calidris bairdii 
Calidris minutilla 
Calidris pusilla 
Calidris mauri 
Limosa fedoa 
Phalaropus fulicarius 
Phalaropus tricolor 
Phalaropus lobatus 
Larus hyperboreus 
Larus glaucoides 
Larus marinus 
Larus fuscus 
Larus argentatus 
Larus delawarenis 
Larus ridibundus 
Larus atri ci 11 a 
Larus philadelphia 



Gull-billed Tern 
Least Tern 
Black Skimmer 
Rock Dove 
Morning Dove 
Yellow-billed Cuckoo 
Black-billed Cuckoo 
Snowy Owl 
Short-eared Owl 
Common Nighthawk 
Chimney Swift 
Rudy-throated Hummingbird 
Belted Kingfisher 
Yellow-shafted Flicker 
Hairy Woodpecker 
Downy Woodpecker 
Eastern Kingbird 
Great Crested Flycatcher 
Eastern Phoebe 
Traill 1s Flycatcher A' 
Least Flycatcher µ 
Horned Lark 
Tree Swallow 
Bank Swallow 
Rough-winged Swallow 
Barn Swa 11 ow 
Cliff Swallow 
Purple Martin 
Blue Jay 
Common Crow 
Fish Crow 
Black-capped Chickadee 
White-breasted Nuthatch 
Red-breasted Nuthatch 
Brown Creeper 
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Gelochelidon nilotica 
Sterna albifrons 
Rynchops ni ger 
Columba livia 
Zenaida macroura 
Coccyzus americanus 
Coccyzus erythropthalmus 
Nyctea scandiaca 
As i o fl ammeus 
Chordeiles minor 
Chaetura pelagica 
Archilochus colubris 
Megaceryle alcyon 
Colaptes auratus 
Picoides villosus 
Picoides pubescens 
Tyrannus tyrannus 
Myiarchus crinitus 
Sayornis phoebe 
Empidonax traillii 
Empidonax minimus 
Eremophila alpestris 
Iridoprocne bicolor 
Riparia riparia 
Stelgidopteryx ruficollis 
Hirundo rustica 
Petrochelidon pyrrhonota 
Progne subis 
Cyanocitta cristata 
Corvus brachyrhynchos 
Corvus ossifragus 
Parus atricapillus 
Sitta carolinensis 
Sitta canadensis 
Certhia familiaris 
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Long-billed Marsh Wren 
Short-billed Marsh Wren 
Mockingbird 
Gray Catbird 
Brown Thrasher 
American Robin 
Wood Thrush 
Swainson's Thrush 
Gray-cheeked Thrush 
Veery 
Blue-gray Gnatcatcher 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 
Water Pipit 
Cedar Waxwing 
Starling 
Red-eyed Vireo 
Black-and-White Warbler 
Tennessee Warbler 
Parula Warbler 
Ye 11 ow Warb 1 er 
Magnolia Warbler 
Cape May Warbler 
Myrtle Warbler 
Black-throated Green Warbler 
Chestnut-sided Warbler 
Bay-breasted Warbler 
Blackpoll Warbler 
Palm Warbler 
Ovenbird 
Northern Waterthrush 
Corrmon Yellowthroat 
Wilson's Warbler 
Canada Warbler 
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Cistothorus palustris 
Cistothorus platensis 
Mimus polyglottos 
Dumetella carolinensis 
Toxostoma rufum 
Turdus migratorius 
Hylocichla mustelina 
Catharus ustulatus 
Catharus minimus 
Catharus fuscescens 
Polioptila caerulea 
Regulus satrapa 
Regulus calendula 
Anthus spinoletta 
Bombycilla cedrorum 
Sturnus vulgaris 
Vireo olivaceus 
Mni otil ta vari a 
Vermivora peregrina 
Parula americana 
Dendroica petechia 
Dendroica magnolia 
Dendroica tigrina 
Dendroica coronata 
Dendroica virens 
Dendroica pensylvanica 
Dendroica castanea 
Dendroica striata 
Dendroica palmarum 
Seiurus aurocapillus 
Seiurus noveboracensis 
Geothlypis trichas 
Wilsonia pusilla 
Wilsonia canadensis 



American Redstart 
House Sparrow 
Bobolink 
Eastern Meadowlark 
Red-winged Blackbird 
Baltimore Oriole 
Rusty Blackbird 
Common Grackle 
Brown-headed Cowbird 
Scarlet Tanager 
Cardinal 
Rose-breasted Grosbeak 
Indigo Bunting 
American Goldfinch 
Rufous-sided Towhee 
Savannah Sparrow 
Sharp-tailed Sparrow 
Vesper Sparrow 
Lark Sparrow 
Slate-colored Junco 
Tree Sparrow 
Chipping Sparrow 
Field Sparrow 
White-crowned Sparrow 
White-throated Sparrow 
Fox Sparrow 
Lincoln's Sparrow 
Swamp Sparrow 
Song Sparrow 
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Setophaga ruticilla 
Passer domesticus 
Dolichonyx oryzivorus 
Sturnella magna 
Agelaius phoeniceus 
Icterus galbula 
Euphagus carolinus 
Quiscalus quiscula 
Mol othrus ater 
Piranga olivacea 
Cardinalis cardinalis 
(dead) 
Passerina cyanea 
Carduelis tristis 
Pipilo erythrophthalmus 
Passerculus sandwichensis 
Ammospiza caudacuta 
Pooecetes gramineus 
Chondestes grammacus 
Junco hyemalis 
Spi zell a arborea 
Spizella passerina 
Spizella pusilla 
Zonotrichia leucophrys 
Zonotrichia albicollis 
Passerella iliaca 
Melospiza lincolnii 
Melospiza georgiana 
Melospiza melodia 
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Community Survey 
GENERAL 

In assembling an urban environmental resource inventory, it is important to 
take into consideration the sociological aspects of the inhabitants of the area. 
They are the viable resource from which we may obtain some understanding of the 
quality of life in the community, both socially and environmentally. 

A highly developed community such as Hackensack has many of the problems 
shared by other cities of comparable size. To determine the specific needs and 
concerns of Hackensack,a cross-sectional survey of the residents was conducted. 

The community was divided into six residential areas and one central busi
ness area, using the City zoning map as a general guideline. The Community 
Survey map designates the seven areas. The central business area is situated in 
the southern portion of area 2. From each area thirty respondents were randomly 
selected for a total of two hundred and ten that were surveyed. The results 
obtained from workers in the business area were tabulated separately from those 
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obtained from residents but are included in Tables 38 and 40. The survey 
was conducted by a single interviewer. 

A four page questionnaire was designed to obtain information about the 
respondent and the respondent's neighborhoods. A copy of the questionnaire 
appears at the end of this section. 

SURVEY OF RESIDENTS 

In the six residential areas a total of one hundred and eighty people 
were surveyed. A representative cross-section of the city participated (see 
Fig. 28 and Table 37). Most residents lived in their present homes for over 
ten years. Their· profes~ioris varied, as did their incomes. Half the respon
dents were male and half female. Of the 180 respondents, 117 were between 26 
and 65 years of age. One hundred and sixty five had access to an automobile. 

Each respondent was asked, in the questionnaire to rate general condi
tions in their neighborhood. They were given the choice of rating them either 
"good", "bad", or "satisfactory". A response of "no opinion" was also avail
able. Eight environmental conditions were listed. The following analysis of 
the results reflects the percent of responses from the citywide total of 180 
respondents (see Fig. 29). A neighborhood breakdown of responses can be seen 
in Table 38 in Appendix E. 

(1) Air Quality - Air quality was rated good by 22% of the respondents, 
satisfactory by 52% and bad by 20%. Six percent had no opinion. The neighbor
hoods most affected by bad air quality are situated near the major highways 
that traverse Hackensack, Route 17 and Route 80. Frequent comments were made 
by respondents in these neighborhoods regarding the highways and their nega
tive effect on air quality; especially during the hot summer months. In area 
6, a heavy flow of local traffic also contributes to the problem. 

(2) Noise Level - The noise levels were considered "good" by 24% of the 
respondents. Fifty percent found them satisfactory and 24 % rated them bad. 
Two per cent had no opinion. The neighborhood least affected by adverse noise 
conditions was area 4, a residential area not frequently hampered by excess 
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traffic. Neighborhoods most affected by noise pollution are again in the south
ern areas of Hackensack. Truck and automobile noise from the major highways, 
Routes 17 and 80, as well as heavy local truck traffic, seem to be tha major 
cause of the problem. Many residents in areas 5 and 6 also complained about 
noise from low flying aircraft landing or taking off from Teterboro airport. 
In are~ 6, 53% of the 30 respondents surveyed believed the noise levels were 
bad! 

(3) Quality of Drinking Water - The drinking water was rated good by 29% 
of the respondents, satisfactory by 49% and bad by 19%. Three percent had no 
opinion. Complaints varied from 11 bad taste 11 to 11 bad smel1 11

• Bottled water 
was the most frequent solution for those who considered the water quality bad. 

(4) Visual Attractiveness - When asked to rate the visual attractiveness 
of their neighborhoods 35% of those surveyed considered it good, 44% felt it 
was satisfactory and 17% felt it was bad. Four percent had no opinion. The 
neighborhoods with the highest amount of good responses were the exclusively 
residential areas, 1 and 4. The neighborhoods with the most 11 bad 11 responses 
were the commercial areas and heavily trafficked areas 2, 3 and 6. 

(5) Traffic Conditions - The traffic conditions were rated good by 23% 
of the 180 respondents. Forty seven percent rated them satisfactory while 27% 
ratP.d them bad. Three percent had no opinion. 

(6) Parking Conditions - The parking conditions were rated good by 30% 
of the respondents. Forty one percent rated them satisfactory while 26% rated 
them bad. Three percent had no opinion. 

Both traffic and parking conditions were best in the neighborhoods which 
were exclusively residential, areas 1, 4 and 5. They were worst in the cen
tral part of town and in the neighborhoods surrounding the business districts. 

(7) Flooding - Flooding conditions were rated good by 27% of the respon
dents. Thirty seven percent rated them satisfactory and 26% rated them bad. 
Ten percent had no opinion. 

Flooding was the worst along the eastern boundary of Hackensack in neigh-. 
borhood areas 2 and 6 of the survey. Serious flooding problems along River 

164 



Street are a persistent problem to residents whenever there is a heavy rain
fall in combination with the rising tide of the Hackensack River. Some flo
oding, either of roads or basements, can be found in all six neighborhoods. 

( 8) Quality of Roads - Twenty seven percent of those. surveyed rated the 
quality of the roads good. Fifty three percent found them to be satisfactory 
while 17% considered them bad. Road conditions were worst in the neighbor
hoods which experience a heavy flow of traffic, areas 1, 2, 5, and 6. 

Three emergency services were rated, the police department the fire 
department and the ambulance service. Throughout the City of Hackensack these 
services were rated very highly, attaining a response of 11 good 11 from at least 
70% of the respondents (see Fig. 29 and Table 38). 

Three community services were rated, street cleaning, snow removal and 
garbage removal (see Fig .. 29 and Table 38). Street cleaning was rated good 
by 43% of the residents, satisfactory by 36% and bad by 20%. Two percent had 
no opinion. Snow removal did not rate as well with 35% rating it good, 38% 
rating it satisfactory and 24% rating it bad. Three percent had no opinion. 
Garbage removal fared the best with 60% rating it good, 31% satisfactory and 
9% bad. 

The questionnaire continued by asking respondents to rate the availablity 
of eight community services. Again the choices of good, bad or satisfactory 
were given. The response of no opinion appeared frequently since many resi
dents either did not need the services or did not take advantage of them. 
Percentages are given for the responses citywide (see Fig. 30). The neighbor
hood breakdown of responses can be seen in Table 39. Ther services were rated 
as follows: 

(l) Shopping Facilities - were rated good by 46% of the res~ondents, 
satisfactory by 21% and bad by 3%. One percent had no opinion .. 

(2) Public Transportation - was rated good by 54%, satisfactory by 23% 
and bad by 7%. Sixteen percent had no opinion. 

(3) Health Care - was rated good by 48%, satisfactory by 29% and bad 
by 1%. Twenty one percent had no opinion. 

(4) Recreational Facilities - were rated good by 32%, satisfactory by 
32% and bad by 13%. Thirteen percent had no opinion. 
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(5) Community Interaction - was rated good by 18%, satisfactory by 36% 
and bad by 11%. Thirty five percent had no opinion. 

(6) Parks and Open Spaces - were rated good by 39%, satisfactory by 
38% and bad by 12%. Eleven percent had no opinion. 

(7) Schools - were rated good by 44%, satisfactory by 26% and bad by 
5%. Twenty five percent had no opirion. 

(8) Day Care - programs were rated good by 17%, satisfactory by 13% 
and bad by 2%. Sixty eight percent had no opinion. 

It was also the intention of this survey to determine some of the major 
concerns, of the residents of Hackensack, which they felt deserved particular 
attention. The questionnaire offers a list of twelve "areas of concern" from 
which respondents were asked to select three areas which were the mos! impor
tant and the three areas which were the least important to them. 

The results were determined for each neighborhood and can be found in 
Table 40. The following results give the percentages of responses citywide 
(see Fig. 31). 

(l) Taxes were found to be the most important area of concern in five of 
the six residential areas surveyed. Only area 4 rated crime a more important 
concern. Citywide 71% of the 180 respondents rated taxes most important. 
One half percent rated them least important. 

(2) Crime was rated most important by 53% of those surveyed. 3% rated 
it least important. Many respondents remarked that although there was not a 
high incidence of crime in Hackensack it was still a major concern. As pre
viously mentioned the respondents rate the quality of the police department 
very high. 

(3) Education was listed as one of the most important concerns by 31% 
of the respondents. Seven percent listed it as least important. Of those 
who considered education important, many had children, either currently or 
previously involved with Hackensacks school system. Generally the quality 
of the educational system was considered to be important to the welfare of 
the residents in any community. 

(4) Flooding was considered to be one of the major concerns by 31% of 
the resident~. 21% felt it was least important. Neighborhoods which exper
ienced heavy flooding conditions, areas 2 and 6, had the highest percentage of 
respondents who rated it a major concern. 
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(5) Air and water pollution were listed most important by 28% of those 
surveyed. Nine percent considered it least important. All neighborhoods 

expressed a general concern. 
(6) Traffic was considered one of the most important areas of concern by 

23% of the respondents. Seventeen percent found it to be one of the least 
important concerns. Again, it can be seen in the neighborhood breakdown to 
be most important in areas with heavy traffic flow (see Table 40). 

(7) Zoning was listed as least important by 26% of the respondents. 
Fourteen percent rated it the most important concern. 

(8) Noise was the least important concern to 23% of the respondents and 
most important to 13%. Neighborhood area 6 of the survey, (see Community 
Survey Map) considered noise to be one of the top six areas of concern. Area 
six has heavy truck traffic and is intersected by Route 80. Many of the res
pondents also complained of the noise created by low flying aircraft landing 
and taking off from Teterboro airport. 

(9) Community services were listed the least important area of concern 
by 19% of the respondents. Eleven percent considered it most important. 

(10) Public transportation was choosen as the least important area by 34% 
of respondents. Six percent considered it most important. These ratings were 
probably influenced by the fact that of the 180 respondents surveyed 92% had 
access to an automobile and 92% had a license to drive a car. 

(11) Parks and open spaces were considered a least important area of con
cern by 28% of respondents. Five percent considered them a most important 
concern. Citywide, 77% of the respondents found the parks and open spaces in 
Hackensack to be good or satisfactory. 

(12) Community functions were listed as least important by 45% of the res
pondents. One percent considered them most important. 

In order to attain a general opinion of living conditions in Hackensack 
the questionnaire continued with the following question. 11 Would you say you 
are satisfied or dissatisfied with the quality of life in your community? 11 

Of the 180 respondents surveyed 158 were satisfied, 16 were not satisfied and 
six were undecided (see Table 42). 

To conclude the survey respondents were asked if they were aware of the 
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renovation of the business district in Hackensack. If they were, questions 

followed asking if they believed the renovation would benefit Hackensack, and 
if it would benefit their neighborhood specifically (see Table 41). 

Of the 180 residents surveyed 165 were aware of the renovation. 66% of 
them believed that it would benefit Hackensack while 35% believed that it 
would not. When asked it it would benefit their neighborhood 24% believed 
that it would, while 75% did not. One percent were not sure. 

Respondents were also asked if they believed the renovation of the busi
ness district was a good use of tax dollars. Forty percent of the 165 surveyed 
believed it was while 56% did not. Four percent were uncertain (see Table 41) . 

SURVEY OF BUSINESS DISTRICT 

As previously mentioned, a survey was also conducted in the Central Busi
ness District. Thirty respondents who work in the area were asked to fill out 
a modified questionnaire. Questions applicable primarily to residents were 
omitted . 

In order to gather a cross section of opinions, thirty stores on Main 
Street were randomly selected by the interviewer. The respondents were usually 
store owners or managers. 

Generally, environmental conditions were rated more harshly by this group 
of respondents than they were by residents especially traffic, parking, and 
flooding conditions. Traffic was rated bad by 57% of the thirty respondents. 
Parking conditions were rated bad by 67% and flooding conditions were rated 
bad by 60% of those surveyed. The results of how the other conditions were 
rated can be seen in Table 38. 

The major areas of concern in the business district were traffic, crime, 
taxes, and flooding respectively. Traffic was considered the major area of 
concern by 57% of the respondents. Of the thirty workers surveyed none con
sidered traffic least important. Crime was chosen the secon major area by 

47%. Taxes rated third most important by 43% and flooding was rated fourth 
by 40%. See Table 40 for a complete breakdown of how each of the twelve 
areas of concern were rated. 
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All thirty respondents were aware of the renovation of the business dis
trict. Eighty percent believed that it would benefit Hackensack while 17% 
did not. Three percent were not sure. When asked if the renovation was a 
good use of tax dollars 70% believed that it was while 30% believed that it 
was not (see Table 41). This indicates that although most respondents favor
ed the renovation some were not completely satisfied with the methods being 
used. For instance both good and bad remarks were made concerning the one 
way traffic situation. 

Seventy seven of the respondents in this area were satisfied with the 
quality of life in Hackensack while 23% were not (see Table 42). 

COMMENTS 

The results of this survey indicate that the residents of Hackensack are 
subject to many of the problems which occur in a highly developed community. 
Aside from being concerned with high taxes and the threat of crime, the resi
dents surveyed also showed a high interest in environmental conditions. As 
long as the needs and concerns of the re~idents are recognized and used to 
enhance the conditions in the community, then the quality of life in Hacken
sack can be maintained at a high level. 

Special thanks to the 210 people who participated in this survey for their 
time and cooperation. 
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YEARS RESIDING IN PRESENT HOME OF RESPONDENTS CITYWIDE 

Less than 1 
1-5 

6-10 
over 10 ,,,,,,,, ''''' ~ 
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SEX OF RESPONDENTS CITYWIDE 
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I I I I I I I I I I I 
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AGE OF RESPONDENTS CITYWIDE 

Less than 25 
26-35 
36-50 
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EDUCATION OF RESPONDENTS CITYWIDE 

High School 
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Vocational -Other 
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FAMILY INCOME OF RESPONDENTS PER YEAR CITYWIDE 

Less than $5000 •--

5-10,000 ----

10-20,000 -----
above 20,000 •---• I I ~ 

10 20 30 40 50 60 70 80 90 100 110 120 130 140 ' 180 

Fig. 28 - Qualifications of Citywide Respondents 
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Fig. 29 SURVEY OF COMMUNITY CONDITIONS 
In your opinion, how would you rate the following conditions in your 
neighborhood? 

air quality 

noise level 

quality of drinking water 

visual attractiveness 

traffic conditions 

parking conditions 

flooding 

quality of the roads 

police department 

fire department 

ambulance service 

street cleaning 

snow removal 

garbage removal 

- • - • - • - • - • .. • - • - • I 

·- • - • - • - • - • - • - • -

- • -•-•-•-•-•- • -

- • - •- • - •- • -•- • 

=•-•- •- •- • -•- •• 

-•-•-•- •- • - • -

- • - • - • - • - • - • 

- • - • - • - •- •-•- •- •• 

• 
- • - • - • - • • 

0 

··-·-·-
- • - • - • 

- • - • - • - • - • -

- • - • - • - • - • - · 

~ - - • - • -

Good e=========~ 
Bad 

I I I I I t I • _I _l I . , 
10 20 30 40 50 60 70 80 90 100 110 120 130 140 ~ 

number of respondents 

Satisfactory • • - • - • -

Fig. 29 represents how community conditions were rated by a citywide cross 
section of 180 respondents. 

172 



Fig. 30 SURVEY OF COMMUNITY SERVICES 
How would you rate the availability of the following? 

shopping facilities 

public transportation 

hea 1th care 

recreational facilities 

community interaction 

parks and open spaces 

schools 

day care 

Good 
Bad 
Satisfactory • - • - • - •• 

·-·-·-·-
·-·-·-·-· 
·-·-·-·-·-

10 20 30 40 50 60 70 80 90 100 110 120 130 140 ~ 
number of respondents 

Fig. 30 represents how community conditions were rated by a citywide cross 
section of 180 respondents. 
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Fig. 31 SURVEY OF AREAS OF CONCERN 

Here is a list of some of the common areas of concern in a highly developed 

community such as Hackensack. Select three (3) areas of concern which are 

the most important to you and three (3) which are least important. 

community services 

flooding 

traffic 

zoning (neighborhood layout) 

air and water pollution 

taxes 

crime 

noise 

education 

open space and parks 

public transportation 

community functions 

Most 
Least ,..,...,..,..,,..,..,.-

_...,..,...,...,.,.,..,..,..,..,,M 
10 20 30 40 50 60 70 80 90 100 110 120 130 140 ~ 

number of respondents 

Fig.31 represents the areas of concern which are most important and }~as_! 

important to a citywide cross section of 180 respondents. 
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BERGEN COUNTY COMMUNITY ACTION PROGRAM , INC. 
57 Main Street. Hackensack, NJ 07601 201 /489-9261 

John P. Lyle 
Executive Director 

SURVEY OF COMMUNITY NEEDS IN HACKENSACK 

How long have you been living in your present home? 

( ) less than 1 year, ( ) 1-5 years, ( ) 6-10 years, ( ) over 10 years 

How many people live in your home? adults children 

Do you have a license to drive a car? ( ) yes ( ) no 

Do you have a car? ( ) yes ( ) no 

Sex: ( ) male ( ) female 

Age: ( ) less than 25, ( ) 26-35, ( ) 36-50, ( ) 51-65, ( ) over 65 years 

What is your occupation? ___________________ _ 
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(2) 

In your opinion, how would you rate the followin~ conditions in your 

neighborhood? 
good_ bad satisfactory no OEinion 

air quality ( ) ( ) ( ) ( ) 

noise level ( ) ( ) ( ) ( ) 

quality of drinking water ( ) ( ) ( ) ( ) 

visual attractiveness ( ) ( ) ( ) ( ) 

traffic conditions ( ) ( ) ( ) ( ) 

parking conditions ( ) ( ) ( ) ( ) 

flooding ( ) ( ) ( ) ( ) 

quality of the roads ( ) ( ) ( ) ( ) 

emergency services: 

police department ( ) ( ) ( ) ( ) 

fire department ( ) ( ) ( ) ( ) 

ambulance service ( ) ( ) ( ) ( ) 

community services: 

street cleaninq ( ) ( ) ( ) ( ) 

snow removal ( ) ( ) ( ) ( ) 

garbage removal ( ) ( ) ( ) ( ) 

How would you rate the availability of the following? 

shopping facilities ( ) ( ) ( ) ( ) 

public transportation ( ) ( ) ( ) ( ) 

health care ( ) ( ) ( ) ( ) 

recreational facilities ( ) ( ) ( ) ( ) 

corrmunity interaction ( ) ( ) ( ) ( ) 

parks and open spaces ( ) ( ) ( ) ( ) 

schools ( ) ( ) ( ) ( ) 

day care ( ) ( ) ( ) ( ) 

other ( ) ( ) ( ) ( ) 
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(3) 

Here is a list of some of the common areas of concern in a highly developed 

community such as Hackensack. Select three (3) areas of concern which are 

the most important to you and three (3) which are the least important. 

Select 3 Select 3 
MOST important LEASTimportant 

( ) ( ) community services 

( ) ( ) flooding 

( ) ( ) traffic 

( ) ( ) zoning (neighborhood layout) 

( ) ( ) air and water pollution 

( ) ( ) taxes 

( ) ( ) crime 

( ) ( ) noise 

( ) ( ) education 

( ) ( ) open space and parks 

( ) ( ) public transportation 

( ) ( ) community functions 

( ) ( ) other 

Would you say you are satisfied or ~issatisfied with the quality of life 

in your community? ( ) satisfied 

( ) dissatisfied 
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(4) 

Are you aware of the renovation of the business district in Hackensack? 

( ) yes ( ) , no 

If yes, would you say it will benefit Hackensack? 

( ) yes ( ) no 

would you say it will benefit your neighborhood? 

( ) yes ( ) no 

Is the renovation a good use of tax dollars? 

( ) yes ( ) no 

How much education have you had? 

( ) high school ( ) college ( ) vocational training ( ) other 

What is your family income per year? 

( ) less than $5,000 ( ) $5,000 to $10,000 ( ) $10,000 to $20,000 

( ) above $20,000 
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err< OF HACKENSACK 
BERGEN couNT'f N.J. 

COMMUNITY SURVEY MAP 

source: eergen county t.~.P
ErNironmenta1., A.ssessment 'Team. 
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Alternate Technologies 
GENERAL 

In modern times we have treated the earth as if its reserves of usable 
matter and energy were in never-ending supply. Also, as long as the human 
population was small and our activities constrained by restricted access to 
energy, the damage we inflic.ted upon the environment was limited and usually 
correctable through the earth's natural cycles. Now, however, the demands 
made on the environment are often beyond nature's regenerative capacities 
(Other Homes and Garbage, 1975). Included in this section are syntheses of 
various recent proposals which could possibly alleviate some of the consequen
ces of our actions. From an energy viewpoint, the natural resources that we 
use (oil, natural gas, coal) are limited in supply to satisfy an unlimited 
demand. The economic squeeze resulting from this inadequate supply is felt 
in many areas of our lives. One alternative to this problem is the small 
scale usage of solar energy technology. This will be discussed in brief and 
accompanied by a description of N.J. State tax breaks as incentives for in
stalling energy conservation materials and solar units in the home. 
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There are two other major environmental problems which are faced by many 

urban and semi-urban areas. They are flooding and solid waste disposal. Both 
are a result of a mass concentration of people in a particular region. Often 
there are inadequate facilities for handling flooding and waste disposal. 
Some possible alternate methods of alleviating these problems are also dis
cussed here. 

SOLAR ENERGY 

The field of solar energy technology has become increasingly refined and 
will continue to do so in its quest to satisfy our tremendous energy needs. 
The energy of the sun is utilized in an active manner when solar radiation 
strikes a dark colored heat absorbent medium housed in a south facing collec-
tor assembly containing either trapped air or a fluid mixture. The heated fluid or 
air is then transferred by fan or pump to a storage unit, usually a hot water 
heater tank for the fluid mixture and a rock storage bin for the hot air 
systems. These storage units are then the source of hot air and/or hot water 
for the home. The passive solar system may be composed of dark colored con
tainers filled with water or other fluid, a rock wall or rock storage unit, 
or a standing body of water, all of which absorb and store solar radiation 
and slowly release heat over a period of time to the immediate room or area. 

At the present time, the active solar system for heating hot water is 
the most practical and efficient use of solar energy, with the active and 
passive hot air systems following close behind. The difference between act
ive and passive systems is that active systems require a pump, fan, or other 
energy source for the operation of the system, while passive systems rely 
exclusively on convective air currents or on-site collection and heating. 
Units can also combine the best of both systems. Schematic diagrams of three 
solar systems are shown in Fig. 33. 
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ACTIVE HOT AIR-ROCK STORAGE SYSTEM 
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PASSIVE SOLAR HEAT AND FOOD PRODUCING GREENHOUSE 

Fig. 32 General Schematic Drawings of 3 Major Solar Energy Design Technologies 
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TAX CREDITS 

Both the N.J. Department of Energy and the federal government (Energy 
Tax Act 1978) offer financial incentives to homeowners for the installation 
of solar hot water heating systems. Extra financial tax incentives are off
ered by the federal government for the installation by homeowners of solar, 
geothermal, or wind energy devices, as well as the installation of energy 
conservation materials. 

The New Jersey Department of Energy will award $400 grants to homeowners 
or developers to pay part of the cost of installing a solar domestic water 
heating system in a single-family dwelling. The systems are commercially 
available, simple to operate and install, and range in price from $2000 to 
$3000, according to a state spokesman (N.Y. Daily News, Feb. 11, 1979). 
Each applicant will receive a list of systems approved for the program, an 
installation guideline booklet, and a list of manufacturers, distributors, 
and contractors. According to Dennis 01 Malley, administrator of the Office 
of Alternate Technology, 11A homeowner can subsidize almost 50% of the cost 
of installing a solar hot water system by taking advantage of the $400 grant, 
the New Jersey 5% sales tax credit, and the federal tax credit. 11 0 1 Malley 
noted 11 that a solar system will not be assessed for any property taxation, as 
long as a simple form is filed with the local assessor. 11 Money for the grants 
comes from the Federal Housing and Urban Development (HUD) program. 11 The 
systems approved are designed to provide at least 50% of the annual domestic 
hot water requirement for a typical New Jersey family of four 11

, according to 
O'Malley (New York Daily News, Feb. 11, 1979). 

The federal benefits available are included in part of the 1978 Energy 
Tax Act. It enables homeowners, renters, and business owners to take a credit 
against taxes owed if they installed energy-saving improvements after April 
19, 1977. Tax credits are better than tax deductions since credit results in 
dollar for dollar income tax savings. 
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A 15 percent tax credit against federal income tax due applies for up to 

$2000 of energy conservation costs. Three hundred dollars is the maximum tax 
credit in this category. The expense must be incurred for energy conserva
tion at your primary residence and includes insulation for walls, ceilings 
and floors, new energy efficient furnace burners, storm or thermal windows 
and doors, automatic clock thermostats, exterior door and window caulking or 
weatherstripping, and ele~trical or mechanical devices replacing gas pilot 
lights. 

A bigger 30 percent credit is available for the first $2000 (plus 20 per
cent of the next $8000) it costs to buy and install devices which use or trans
mit solar, geothermal or wind energy. This credit is in addition to credits 
for energy conservation devices discussed above. Two thousand dollars is the 
maximum credit in this category for expenses paid after April 20, 1977. 

The tax credit is claimed on IRS form 5695. Unused credits may be car
ried forward until 1987. Full details on energy-related tax credits are 
available from your tax advisor. 

FLOODING 

A problem common to many regions with increased development is that of 
local flooding. To a great extent, this problem is roughly proportional to 
urban development, since the increase of paved areas and the removal of veg
etation diminishes the absorptive capacity of the soils and thus increases the 
rate of runoff, or peak flow, to waterways and storm drains. 

Another significant factor of the flooding problem is the encroachment 
by residential and commercial properties along an area's waterways. The fil
ling of land adjacent to waterways by commercial properties, and the encroach
ment of plant growth and small structures on residential properties, have com
bined to reduce the carrying capacity of the drainage channels. The result 
is increased peak flow during periods of heavy rainfall, and the inability of 

' existing waterways to handle the tremendous amounts of storm water. 
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PLATE 23 
Local Street Flooding in Hackensack 

-~ --------- ---------

_-3? 

During the past several decades, the magnitude of flooding and its con
sequent damage in the southwest Bergen County area (in which Hackensack is 
situated) has been increasing, largely because of inadequate drainage facil
ities and runoff control (Southwest Area Drainage Study, 1970). Since this 
area can be considered almost fully developed, a system of storm water man
agement should be considered to alleviate the inconvenience and repeated 
damage caused by storm water flooding. Any future major development should 
require that the developer submit plans for site improvements which reduce 
peak flow. Also, steps should be taken on a municipal and county level to 
analyze flood problem areas and submit plans for alleviating existing pro
blems and preventing new ones. 
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Listed here are three alternative planning approaches. An important fact 
to remember is that each area must be analyzed to determine which measures 
would best suit the existing conditions. 
(1) Detention Basins - The purpose of a detention basin is to delay runoff 

from a developed area. It is a useful technique to reduce peak flow down
slope from the development. Detention of runoff may allow a substantial 
reduction in storm drainage structure sizes. The size or capacity of the 
drainage basin should be calculated by the planning boards engineer and 
subjected to detailed review. Detention basins may require periodic ex
cavation and removal of washed in sediments. The cost of this mainten
ance during the first two years should be levied against the developer 
by the board. 

~ VELOPED AREAS 

FLOOD STORAGE 

Fig. 33 Detention - Retention Pond (A Guide to the Environmental As pects 
of the Local Planning Process, 1976). 

If a small permanent pool is to be maintained (see Fig. 32) then the 
resulting "detention/retention pond" will have some recreational value unless 
the runoff is carrying large quantities of sediment which will silt in the 
permanent pool. The danger of stagnant water, drowning hazard, and insect 
breeding must also be considered. The pond should be surrounded by a high 
steel fence because it is an attractive nuisance. 
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The pros and cons of detention ponds are numerous, and local conditions 
will favor one solution over another~ However, detention ponds do rep
resent a viable alternative in stor.m water management (Environmental 
Aspects of the Local Planning Process, 1976). 

(2) Preservation of Undisturbed Areas (Parkland) - The preservation of un
disturbed forested areas, or the creation of such areas, serves two ma
jor purposes: (1) the reduction of storm flows due to the properties of 
soil and vegetation to retain and slow down storm water for a period of 
time before it eventually reaches a storm drain or waterway; (2) to pro
vide park and recreation space on a municipal or regional level for an 
area's residents. 
According to a drainage study done in southwest Bergen County, 11 where 
the County has purchased lands for park purposes, there has been a sig
nificant diminution of flood flows. This reduction of peak flows is 
accomplished by natural storage in the basin and by the availability of 
ponds in the County Parks ....... 11 (Southwest Area Drainage Study, 1970). 
In Appendix D of this Inventory is a proposed plan to convert an area of 
16 or so undisturbed acres abutting Coles Brook in Hackensack to a Park 
with a nature-like setting. This would not only increase needed park 
space in Hackensack, but would serve as an inhibitor of increased.storm 
flows~ 

(3) Recharge Basins - Recharge basins are designed to collect the storm water 
runoff from a development and al,low the water to infiltrate into the un
derlying aquifer. They work best on aquffer recharge zones, but they 
can also be used in certain other areas where the depth to seasonal high 
water is at least 48 inches. The basins require fencing and periodic 
maintenance to avoid clogging by incoming sediment, which would reduce 
the infiltration rate. Some renovation of the storm water quality may 
also be expected from recharge basins as the water percolates through 
the soil. Thus, the basins could also serve as a remedy for some of the 
non-point source pollution. 
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SOLID WASTE DISPOSAL 

11 0n a national scale the solid waste problem is simply a waste management 
situation out of control . 11 This is an outlook of the Tri-State Regional .Plan
ning Commission in a report titled 11 Partnership for Waste Management. 11 Solid 
waste generation is increasing more rapidly than th.e growth of our population 
because it i.s dependent not only on population growth, but also on the amount 
of waste generated by each person. The higher standard of living, typified by 
convenience rather than economy, produces gigantic volumes of solid waste 
which must be dealt with. 

Our means of coping with this ever increasing volume of waste are being 
curtailed for a variety of reasons. First, we can no longer accept methods 
of solid waste disposal which constitute insults to our environment. The open 
burning dump, the malfunctioning air-polluting incinerator, and the indiscrim
inate dumping of waste into our waterways are some of these methods. However, 
alternative solutions to these environmental problems cost more money than 
their predecessors and are often not available at any price. Land suitable 
for acceptable waste disposal is often not available close to sources of gen
eration, and if it is, local citizens may violently object to the location of 
disposal facilities near their homes or places of recreational pursuit. As 
America urbanizes, more and more vacant land suitable for sanitary landfill 
disappears. 

In our Tri-State region (New York, New Jersey, Connecticut), the problems 
are similar in scope to the national level, but even more severe. Population 
density in our region is approximately 50 times the national average while per 
capita generation of waste closely parallels the national average (Partnership 
for Waste Management, 1973). 

In New Jersey the major responsibility for regulating solid waste collec
tion and disposal functions rests with the State Department of Environmental 
Protection. Within the area of influence of the Tri-State Regional Planning 
Commission, the Hackensack Meadowlands Development Commission was created in 
1969 and is charged with developing a master plan for the development of all 
lands in the 18,000 acre district. This plan, by law, must guarantee solid 
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waste facilities adequate for those municipalities using the meadowlands as a 
disposal site at the time the Hackensack Meadowlands Commission was created. 
The City of Hackensack is one of those municipalities. 

In recent years, the Hackensack Meadowlands Commission has announced 
plans to close all landfills in the meadows by the early 1980 1 s. The 31 square
mile meadowlands district receives 50,000 tons of garbage a week from northern 
New Jersey and New York. The closing of the landfills make it necessary to 
implement alternative methods of waste disposal. Some available alternatives 
are listed here: 

Compactors in the home and in business would significantly decrease the 
volume or bulk of garbage to be collected. Savings could be experienced in• 
collection as well as storage due to less bulk in handling. Also special 
tranportable containers could be utilized by private collectors for commercial 
and industrial clients. 

Trans po rtation - after solid waste is collected, it must be transported 
to a processing or disposal site. In the case of long distances (over 15 miles), 
transfer stations which enable the waste to be transferred into vehicles more 
suited to long distance hauling should be set up. Hauling solid waste by rail 
utilizes the advantages of extremely low cost disposal sites, such as aban-
doned strip mines. Thus far this method has not been used because of the costs 
jnvolved and because of public resistance at the receiving end. 

Costs for transfer station operations and truck or rail hauling range 
between $3 - $10 per ton depending on many factors, but primarily distance 
hauled. 

Processing - The purpose of processing solid waste is either (1) to pre
pare it for transportation, for additional processing, or for disposal ·(2) to 
recover materials for recycling or reuse. Some recent advances in processing 
include balers and shredders·. Units exist which will shred the waste into 
uniform size to facilitate incineration or maximize transportation efficiency. 
These shredders can be used as part of a composting system, which has been • 
successfully demonstrated in this country from the technical standpoint, but 
not from the economic one. Balers are available which will reduce the volume 
of solid waste to a dense bale to facilitate its transportation and ultimate 



disposal. Costs for shredding fall in the range of $1 - $3 per ton of waste 
processed and feature high capital costs as well as high energy costs for 
operation. The Hackensack Meadowland Conmission has recently built a giant 
baler expected to begin operation soon in North Arlington, N.J .. 

Incineration - Current incineration technology is capable of reducinq 
the volume of incoming solid waste (with certain bulky items excluded) approx
imately 90 percent, but many are operating at 70 - 80 percent reduction. The 
current trend is towards incoporation of energy recovery in the form of steam 
for heating or power production. · The main advantage of incineration is vol
ume reduction. The disadvantages include high capital and operation costs 
and the deleterious effect of particulate emissions on air quality. A new 
development in this area is thermal reduction in the absence of oxygen, or 
pyrolysis. It offers promise in combustion efficiency, capital investment, 
and air pollution control. In addition, several of the by-products of this 
process offer promise in the field of resource recovery. 

Another approach now being demonstrated is the substitution of processed 
solid waste for a portion of the pulverized coal no~ being burn~d in a con
ventional power plant. The solid waste/coal mixture serves as the fuel, and 
ratios in the neighborhood of 1 part solid waste to 3-9 parts coal. 

The Hackensack Meadowlands Development Commission has recently received 
a $174,000 grant to plan recycling plants that would turn some of the thou
sands of tons of garbage dumped in the meadows daily into fuel. The two re
cycling plants, expected to cost about $50 million each, fit into the Com
mission's plan for a regional garbage-disposal system for the dozens of com
munities that now send their refuse to the Meadowlands. Under the plan, gar
bage would be recycled into indutrial fuel in Ridgefield or Newark, or com
pressed into blocks at a giant baler. 
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PLATE 24 
Landfill on east bank of the Hackensack River 

Disposal - The sanitary landfill is the most economical and most widely 
used acceptable metho9 of solid waste disposal in America today. The main 
trouble is that many of these "sanitary landfills" are really open dumps. 
Since available land for .sanitary landfills is becoming scarce, new methods 
of extending the life of landfills have been developed. These include: 
shredders and balers to assure a denser material in the fill; mounding or 
raising the final grade as much as 100 feet above the surrounding terrain. 
Most sanitary landfill costs range between $2 - $3 per ton of waste handled. 
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Resource Recovery - The vast majority of resource recovery taking place 
in this country is being undertaken by private enterprise. Materials handling 
equipment, including magnetic separation and inertial separation, as well as 
air classifiers, are being used, but there is still heavy reliance upon hand 
picking of desired materials from the waste stream. Besides removing valuable 
minerals and metals from the garbage, resource recovery helps in reducing the 
overa 11 bulk. 
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APPENDIX A 
WATER RESOURCES 

TABLE 16 
Water Quality Data 

Hackensack River Tributaries 
(Coles Brook, French Brook, Hirschfeld Brook) 

Parameter 
pH 
Turbidity 
Orthophosphate 
Dissolved Phosphate 
Total Phosphate 
NH3 - N 
N03 - N 
N02 - N 

Fe 
Mn 

BoD5 
Suspended Solids 

Avera oe Values - Tributaries 
7.2 
18 JTU 
0.20 MG/L 
0.42 MG/L 
0.61 MG/L 
0.63 MG/L 
2.28 MG/L 
0.038 MG/L 
0.68 MG/L 
0.35 MG/L 
3.8 MG/L 
10.3 MG/L (Coles Brook Only) 

Source : Draft Environmental Statement For The Proposed Lake Hackensack, 1976 . 

Date 

4/14/65 
5/21/65 
9/1/65 
4/12/66 
7 /12/66 
8/30/66 
5/23/67 
9/12/67 
4/4/68 
8/29/68 
9/15/69 
4/28/70 
9/2/70 
4/13/71 
4/28/72 
9/5/72 
Average 

TABLE 17 
Coles Brook At Hackensack N.J. 
Tributary To Hackensack River 

Base Flow in CFS 

Discharge in CFS Measurement Site 
2.59 75 Feet below bridge 

l.86 75 Feet below bridge 
.74 25 Feet below first road Downstream 

l.93 30 Feet below first road 
1.20 35 Feet below bridge 
1.00 40 Feet below bridge 
4.38 2 Feet below bridge 
l.86 25 Feet upstream 
4.52 3 Feet downstream 
2 .18 15 Feet downstream 
3.26 Downstream side of bridge 
5.44 125 Feet upstream 
1.23 25 Feet downstream 
4.14 60 Feet upstream 
5.88 50 Feet upstream 
2. 16 15 Feet upstream 
2.8 

Drainage Area - 7.00 square miles Type of Record: Base Flow Measurements 
Location: Lat. 40° 54' 40", Long. 74° 02' 26" Classification: 
Source: United States Geological Survey 
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TABLE 18 
HACKENSACK RIVER AT NEW MILFORD N.J. 

Water Year 
1975-76 

MONTH TOTAL MEAN 

OCT. 4965 160 

NOV. 5235 175 
DEC. 2759 89.0 

JAN. 7815 252 

FEB. 5728 198 

t1AR. 3044 98.2 
APRIL 3247 108 

MAY 445.3 14.4 
JUNE 2. 1 .070 
JULY 807 26.0 
AUG. 18 .58 
SEPT. 15.4 . 51 

1975- 76 34081 93. l 

JUST BELOW ORADELL DAM 
DAILY DISCHARGES IN CFS 

MAX. MIN. MONTH 

1340 16 OCT. 

977 16 NOV. 

603 17 DEC. 
1770 16 JAN. 

1360 55 FEB. 

489 17 MAR. 

1180 0 APRIL 
242 0 MAY 
2. l 0 JUNE 

428 0 JULY 

18 0 AUG. 
1. l 0 SEPT. 

1770 0 1976-77 

Location: Lat. 400 56 1 52 11
, Long. 74° 01' 34 11 

Drainage Area: 113 mi.2 

Water Year 
1976-77 

TOTAL MEAN 

2n.l .84 

14. 5 .48 

3. l .10 

.00 .000 

.00 .000 

7082 228 

4550 152 

61 l. 97 

.00 .000 

.00 .000 

.00 .000 

.00 .000 

11737 322 

MAX. MIN. 

l. 1 .60 

.60 .10 

.10 .10 

.00 .00 

.00 .00 

2200 .0() 

1400 .00 
32 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

2200 .00 

AveFage Discharge: 56 Years - 106 ft. 3/s (3.002 m3/s), unadjusted 
Extremes for Current Year: (1975-76 Maximum discharge 4300 ft.3/s (122 m3/s) 

September 27,1975 
(1976-77 Maximum discharge 2980 ft.3/s (84.4 ~3/s) 
March 23, 1977 

Extremes for Period of Record: Maximum discharge 4300 ft.3/s (122 m3/s) 
September 27,1975 

Source: United States Geological Survey 01378500 Hackensack River at New 
Mil ford, New Jersey 
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TABLE 19 

PROJECTED AVERAGE AND MAXIMUM DAILY 
WATER DEMAND (MGD) 

BERGEN COUNTY 

WATER SUPPLY 1970 1980 1990 2000 2010 
SYSTEM Avg . Max. Avg . Max. Avg . Max. Avg . Max. Avg . Max. 

Allendale 0.49 1.20 0.12 1.76 0.94 2.31 1.15 2.82 1.39 3.41 

East Paterson 2.08 4.83 2.60 6.06 3.14 7.35 3.70 8.69 4.24 9.96 

Fair Lawn 4.82 10.47 5.85 13.05 6.83 15.42 7.77 17.70 8.64 19.83 

Garfield 4.49 9.27 5.15 10.86 5.82 12.45 6.51 14.03 7.18 15.67 

Ho-HO-Kus 0.54 1.19 0.74 1.67 0.93 2.14 1.14 2.67 1.40 3.30 

Lodi 3.32 7.28 3.95 8.79 4.53 10.15 5.11 11.53 5.66 12.85 

- Lyndhurst 2.39 5.65 3.38 7.64 s.os 10.65 5.96 12.52 6.76 14.15 
ca 
en 

Mahwah 2.66 4.87 3.66 6.79 4.60 8.73 5.66 10.97 6.83 13.49 

North Arlington 1.70 4.23 2.29 5.61 2.92 7.06 3.44 8.28 3.93 9.40 

Oakland 1.57 3.41 2.30 5.01 3.08 6.74 3.90 8.57 4.77 10.52 

Park Ridge 1.27 1.98 l.79 2.65 2.41 3.46 3.10 4.35 4.09 5.31 

Ramsey 1.17 2.80 1.79 4.09 2.34 5.32 2.91 6.61 3.53 8.01 

Ridgewood 6.43 14.92 8.03 18.82 9.76 23.08 11.47 27.27 13.17 31.46 

Saddle Brook 1.43 3.46 1.97 4.59 2.38 5.51 2.79 6.44 J.21 7. 39 

Waldwick 1.06 2.57 1.48 3.58 1.84 4.44 2.16 5-.-22 2.50 5.53 

Wallington 0.90 2.11 1.38 3.27 1.84 4.38 2.26 5.39 2.63 6.28 

H. W. C. 75.0 128.0 93.0 158.0 113.0 190.0 131.0 220.0 150.0 2s0.0 

Total Water 
oe111and 111. 32 208.24 140.08 262.24 171.41 319.19 200.03 373.06 229.93 426.56 

Source: Bergen County Comprehensive Plan, Final Report #13, Water Facilittes 



TABLE 20 

SUMMARY OF METALS TESTING 

I Exceeded Marine ( Exceeded Fresh I 
Parameter Water Criteria Water Criteria Remarks 

Cadmium * 

Chromium 

Copper * 

Iron * 

Lead * 

Manganese * 

Mercury * 

Silver * 

Zinc * 

* 

* 

* 

133 ug/1 average exceeds 
EPA and N.J. D.E.P. criterion. 

30 ug/1 equals criterion 
proposed by EPA in 1973. 

100 ug/1 exceeds criterion 
set by EPA in 1973. It is 
high enough to be detrimental 
to marine worms and photosynthesis. 

542 uq/1 exceeds criterion 
proposed by EPA in 1973. 

40 ug/1 dissolved and 75 ug/1 
total exceed criterion proposed 
by EPA in 1973. Total lead 
exceeds N.J. D.E.P. criterion. 

397. ug/1 exceeds criterion 
proposed by EPA in 1973. 

0.5 ug/1 exceeds criterion 
proposed by EPA in 1973. 

44 ug/1 exceeds criterion 
proposed by EPA iR 1973, 
satisfies N.J. D.E.P. criterion. 

143 ug/1 exceeds criterion 
proposed by EPA in 1973. 

Source: Draft Environmental Statement for the Proposed Lake Hackensack, Feb. 1976 
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TABLE 21 

NORTHEAST GROUNDWATER SAMPLING RESULTS 
HACKENSACK WATER COMPANY WELLS 

Metals 
Data Reported in MG/L lParts per Million) 

10n 
Recom-
mended Recom- Recom-

Recom- Hacken- Hacken- Standards mended mended 
mended sack sack Academy EPA Standards 

Parameter Standard* Water Co. Parameter Water Co. Science Standards N.J. DEP 

oc Temperature None 14 Silver < 0.001 0.05 
pH 5-9 7.0 Arsenic 0. l 0.05 0.05 
Ammonia - N None <0.01 Beryllium < 0.001 
Organic - N None 0.340 Cadmium < 0.001 0.01 0.01 

Nitrate - N 10.0 1.65 Copper 0.003 1.0 1.0 1.0 

Nitrite - N 1.0 0 Chromium 0.006 0.05 0.05 0.05 

Phosphorus None 0.11 Iron 0.02 0.3 

Sulphate 250.0 87 Mercury < 0.0002 0.002 0.002 

Alkalinity None 136 Manganese 0.01 0.05 

Chloride 250.0 145 Sodium 36.3 50.0 

Fluoride 1.5 < 0.05 Nickel C 0.005 

Cyanide 0.2 < 0.01 Lead < 0.001 0.05 0.05 0.05 

LAS 0.5 0 Selenium 0.002 0.01 0.01 0.01 

Dissolved Zinc 0.007 5.0 5.0 5.0 
Solids 500 361 
Fecal 
Coliform 0/lOOML. 0 

* In the absence of specified ground-
water standards, N.J. Potable Water 
and EPA Water Quality Criteria was 
used. 

Source: Northeast 208 Groundwater Monitoring Program, Northeast N.J. Analytical 
Results,1978 N.J. De partment of Environmental Protection 
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TABLE 22 

NORTHEAST GROUNDWATER SAMPLING RESULTS 
HACKENSACK WATER COMPANY WELLS 

ORGANIC PARAMETERS* 
Unless otherwise indicated, all data 
reported in NG/L (Parts per Trillion) 

Hackensack 
Compound Water Co. 

Methylene Chloride ND 
Methyl Chloride ND 
Methyl Bromide ND 
Chloroform 270 
Bromoform ND 
Bromodichloromethane and 
1,1,2 Trichloroethylene ND 
1,1,2,2 Tetrachloroethane ND 
Dibromochloromethane ND 
Trifluoromethane ND 
Carbon Tetrachloride 50 
1,2 Dibromoethane ND 
1,2 Dichloroethane NO 
1,1,l Trichloroethane 1750 
Vinyl Chloride ND 
1,1,2,2 Tetrachloroethylene 7330 
0,M,P Dichloro Benzene ND 

· Trichloro Benzene ND 
Diiodomethane NO 

ND - Non Detectable 
*No recommended standards currently 
exist for these compounds, but the 
Environmental Protection Agency 

ORGANIC PARAMETERS 
PESTICIDt S & PC~s 

All data reported in NG}[ (PPT) 

Recom-
mended 

Hackensack Standard 
Compound Water Co. NAS 

Polychlorinated 
Biphenyls ND 1000 

BHC - o£. ND 
BHC - B 20 
Lindane NO 5000 
Aldrin ND 1000 
Dieldrin ND 1000 
Heptachlor <10 100 
Heptachlor 
Epoxide ND l 00 
Ioxaphene NO 5000 
O,Pl - DDE NO 50000 
O,Pl - DOT ND 50000 
p,pl - DOD NO 50000 
P,Pl - DDT ND 
Methyoxych l or ND l,000,000 
Mirex NO 
Endrin ND 500 
Chlordane ND 3000 

PPT - Parts per trillion 
NAS - National Academy of Science 
EPA - Environmental Protection Agency 
ND - Non Detectable 

Recom-
mended 
Standard 
EPA* 

1000 

4000 
1000 
1000 

100 

100 
5000 

50000 
50000 
50000 

1,000,000 

200 
3000 

has proposed an interim standard 
of 100,000 PPT for Triholo-Methanes 

(Chloroform, Bromoform, etc.) *The detectable limit for PCBs is 0.04 PPT and 
10 PPT for Pesticides 

Source: Northeast 208 Groundwater Monitoring Program, Northeast N.J. Analytical Results 
March, 1978 N.J. De~artment of Environmental Protection. 
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STCRET DATE 78/12/29 

/TVPA/AMBNT/ESTURY 

PARAMETER 
OC005 VSAr,!PLOC OEPTl-f 
00008 LAB ID ENT. 
00010 WATER TEMP 
00020 AIR TEMP 
00070 Tl:RB JKSN 
-C0080 COLOR PT-CO 
00095 CNCUCTVV AT 25C 
00300 co 
C0310 BCD 5 CAY 
00400 PH 
00405 CO2 
00410 TALK CAC03 
00435 T ACOITY CIIC03 
C Olt40 HC03 ION l-fC03 
00445 C03 ION C03 
00515 RES IOUE CISS-105 
00530 RESIDUE TOT NFL T 
00550 OIL-GRSE TCT-SXL T 
006CO TOTAL N N 
()0605 CRG N N 
00608 NH3-N OISS 
00610 NH3-N TOTAL 
00615 N02-N TOTAL 
'C0618 N03-N OISS 
00620 N03-N TOTAL 
00625 TOT KJEL N 
00630 NC2&N03 N-TOTAL 
00650 T P04 P04 
C0660 ORTHOP04 P04 
C0665 PHOS-TOT 
006 71 PHOS-0 IS CRTHO 
00680 T ORG C C 
00685 T. INDRG C 
00720 CYAI\IOE Ch-TOT 
OC9CO TOT HARC CAC03 
00902 NC HARD CAC03 
00915 CALCIUl-1 CA,OISS 
00925 MGNSIUM 1-1G,OISS 
C0930 SOOIUI" NA,OISS 

TABL_E 23 
HACKENSACK RIVER WATER QUALITY DATA 

01378570 
40 52 45.0 074 02 25.0 2 
HACKENSACK RAT HACKENSACK NJ 
34003 NEW JERSEY 

013391 

112WRO 
0000 CLASS 00 

NUMBER MEAN VARIANCE STAN OEV MAXIMUM MINIMUM BEG DATE END OATE 
OF TOT 41 49.9998-.781E-02 .000000 50.0000 49.9999 70/06/22 74/06/26 

NUMBER 3 3277.99 6288192 2507.63 4999.99 401.000 73/06/21 74/02/14 
CENT 45 17.2888 78.5886 8.86502 29.5000 .000000 70/06/22 74/06/26 
CENT 39 18.4076 101.904 10.0948 44.9999 3.10000 70/06/22 74/06/26 
JTU 39 23.4614 206.102 14.3562 58.9999 3.00000 70/06/22 74/06/26 

UNITS 6 25.5000 233.499 15.2807 45.00.00 5.00000 70/06/22 73/08/18 
MICROMHO 42 3703.21 .159E+08 3993.29 17200.0 119.000 70/06/22 74/06/26 

MG/L 45 5.19777 11.2420 3.35291 12.6000 .600000 70/06/22 74/06/26 
MG/L 6 6.91666 7. 05771 2.65664 11.4000 4.7~000 70/06/22 73/08/18 

SU 54 7.21939 .256702 .506658 8.49999 5.79999 70/06/22 74/06/26 
MG/L 2 50.2500 4186.12 64.7003 96.0000 4.50000 72/08/15 73/08/18 
HG/L 5 111.600 212.809 14.5880 124.000 92.0000 70/06/22 73/08/18 
MG/L 2 19.5000 .499756 .706934 20.0000 19.0000 70/08/24 71/08/25 
MG/L 5 136.000 316.531 17. 7913 151.000 112.000 70/06/22 73/08/18 
MG/L 5 .ooccoo .000000 .000000 .000000 .oocooo 70/06/22 73/08/18 

C MG/L 2 1875.00 120125.{) 1096.02 2650.00 1100.00 72/08/15 73/08/18 
MG/L 4 38.2500 289.584 17.0172 53.0000 14.0000 70/08/24 73/08/18 
MG/L 4 14.2000 258.586 16.0806 38.0000 3.00000 70/07/28 72/08/15 
1-iG/L 7 4.44000 3.48255 1.86616 7.90000 2.40000 73/07/11 74/06/26 
MG/L 8 1.23750 .831247 .911727 2.50000 .100000 70/08/24 74/06/26 
MG/L 2 4.10000 .080002 .282846 4.30000 3.90000 70/08/24 71/08/25 
MG/L 9 2.52555 5.77414 2.40294 7.29999 .oeocoo 73/06/21 74/06/26 
MG/L 12 1.26583 3.79977 1.94930 5.49999 .003000 73/04/25 74/06/26 
MG/L 22 1.23863 • 516817 • 718900 3.60000 .200000 70/11/17 72/09/26 
MG/L 14 1.13743 1.01880 1.00936 3.40000 .000000 72/10/31 74/06/26 
MG/L 42 4.33904 11.2242 3.35025 18.0000 .720000 70/06/22 74/06/26 
MG/l 9 1.61000 5.31566 2.30557 7.39999 .000000 73/06/21 74/06/26 
"GIL 5 3.56800 9.27575 3.04561 7.60000 .280000 70/06/22 73/07/11 
MG/L 17 2.18870 2.93573 l. 71340 6.40000 .310000 70/06/22 74/02/14 

MG/LP 38 1.13710 2.08816 1.44505 8.99999 .130000 70/10/13 74/06/26 
MG/LP 11 .631817 .390255 .624704 2.10000 .100000 71/11/17 74/02/14 

MG/L 38 11.9604 17.3173 4.16141 21.0000 5.00000 70/06/22 74/06/26 
P-!G/L 2 27.2500 10.1255 3.18206 29.5000 25.0000 73i06/21 73/07/11 
MG/L 3 .COU67 .CC0033 .005773 .010000 .000000 70/08/24 72/08/15 
l-1G/L 5 656.800 116694 341.605 1140.00 250.000 70/06/22 73/08/18 
MG/L 5 546.800 110755 332.798 1020.00 160.000 70/06/22 73/08/18 
l"G/L 4 78.4'l99 279.021 16.7039 94.0000 55.0000 70/06/22 72/08/15 
MG/L 4 124.750 6458.27 80.3634 220.000 26.0000 70/06/22 72/08/15 
MG/L l 820.000 820.000 820.000 70/06/22 70/06/22 



~ = -

STCRET DATE 7fl/12/29 

/TYPA/Ap;BNT/ESTURY 

PARA,..ETER 
C0931 SCOIUM ADS BT ION 
00932 PERCENT SCD [Up; 
00933 NA+K 
00935 PTSSIUM K,OISS 
00940 Cl-'LCRICE CL 
00945 SULFATE SC4-TOT 
OO'l50 FLUORIDE F,DISS 
ClCOC ARSENIC .AS,OISS 
01002 ARSENIC IIS,TOT 
01005 BARIUM BA,DISS 
01010 BERYLIU,-. BE,DISS 
01015 BISMUTH tll,OISS 
01020 BORON B,DISS 
01025 CAD"41UM CD,DISS 
01030 CHROMIUM CR,DISS 
01032 CHROMIUM HEX-VAL 
01034 CHROMIUM CR, TOT 
01035 COBALT CO,DISS 
01040 COPPER CU,DISS 
01045 IRON FE, TOT 
01046 IRON FE,DISS 
01049 LEAD PP.,OISS 
01051 LEAD PB,TOT 
01055 MANGNESE ,-.N 
01056 MANGNESE f,11\i,OISS 
01060 MCLV ,-.0,DISS 
01065 NICKEL Nl,DISS 
01075 SILVER AG,DISS 
01080 STRCNTUM SR,DISS 
01085 VIINIIDIUII V,DISS 
01C90 ZINC Zlli,DISS 
01092 ZINC ZN,TOT 
01100 TIN SN,DISS 
01106 ALU.-JNUM AL,DISS 
01120 GALLIUM GA,DISS 
01125 GER.-ANUf,I GE,DISS 
01130 LITHIUM LI,DISS 
01145 SELENIUM SE,DISS 
01147 SELENIUII SE,TOT 
Cl 150 TITANJU,-. TI,OISS 

RATIO 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/l 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

TABLE 23 continued 

01378570 
40 52 45.o 014 02 25.o 2 
HACKENSACK RAT HACKENSACK NJ 
34C03 NEW JERSEY 

013391 

112WRO 
0000 CLASS 00 

NUMA ER f,IEAN VARIANCE STAN DEV "AXIMUM MINIMUM BEG DATE END DATE 
2 18.CCOO 32.00CO 5.65685 22.0000 14.0000 70/06/22 71/08/25 
2 76.0COO 32.0000 5.65685 00.0000 12.cooo 10106122 71/08/25 
1 1460.00 1460.00 1460.00 71/08/25 71/~8/25 
l 36.0000 36.0000 36.0000 70/06/22 70/06/22 

17 1-052. 11 1049651 1024.52 3120.00 28.COOO 70/06/22 74/06/26 
5 291.800 26893.8 163.993 494.000 95.0000 70/06/22 73/08/18 
1 .400000 .400000 .400000 70/06/22 70/06/22 
4 4. 37500 50.8958 7.13413 15.0000 .000000 70/08/24 72/08/15 
l .000000 .000000 .000000 73/08/18 73/08/18 
2 47.0000 800.000 28.2843 67.0000 27.0000 72/08/15 73/08/18 
2 9.50000 4.50000 2.12132 11.0000 8.0000J 72/08/15 73/08/18 
2 27.5000 60.5000 7.7781-7 B.0000 22.0000 72/08/15 73/08/18 
2 210.coo 24700.0 155.563 320.000 100.000 72/08/15 ~3/08/18 
3 133.333 30233.3 173.877 330.000 .000000 70/10/27 73/08/18 
3 18.3333 192.333 13.8684 30.0000 3.0000-0 71/08/25 73/08/18 
l .000000 .000000 .000000 70/10/27 70/10/27 
1 10.occoo 10 , 00000 10.00000 70/08/24 70/08/24 
3 15.0000 225.000 15.0000 30.0000 .000000 70/10/27 73/08/18 
4 lJ.OCOO 132.667 11.5181 30.0000 5.00000 70/08/24 73/08/18 
l 1500.00 1500.00 1500.00 74/02/14 74/02/14 
5 180.400 47810.8 218.657 560.000 30.0000 70/06/22 73/08/18 
6 12.5000 246.300 15.6939 40.0000 .000000 70/08/24 72/09/26 

15 15.3333 303.664 17.4260 48.9999 .000000 72/10/31 74/06/26 
1 360.000 360.000 360.000 14/02/14 74/02/14 
5 474.000 24080.2 155.178 680.000 340.oco 10106122 73/08/18 
2 12.5000 12.5000 3.53553 15.0000 10.0000 72/-08/15 73/08/18 
2 26.0000 32.0000 5.65685 30.0000 22.0000 72/08/15 73/08/18 
2 3.COCOO 2.00000 1.41421 4.00000 2.00000 72/08/15 73/08/18" 
2 sec.coo 88200.0 296.985 710~000 290.000 72/08/15 73/08/18 
2 17.5000 12.5000 3.53553 20.0000 15.COOO 72/08/15 73/08/18 
4 29.5000 467.665 21.6256 50.0000 .000000 70/08/24 72/08/15 
l 69.999'l 69.9999 69.9999 73/08/18 73/08/18 
2 26.0CCO 32.0000 5.65685 30.0000 22.0000 72/08/15 73/08/18 
4 68.2499 7018.92 83. 7790 190.000 .000000 70/08/24 73/08/18 
2 12.5000 12.5000 3.53553 15.0000 10.0000 72/08/15 73/08/18 
2 26.0000 32.0000 5.65685 30.0000 22.0000 72/08/15 73/08/18 
2 25.0COO 450.000 21.2132 40.0000 10.0000 72/08/15 73/08/18 
1 .cooooo .000000 .000000 72/08/15 72/08/15 
1 5.00COO s.00000 5.ooooo 73/08/18 73/08/18 
2 20.ccoo so.coco 7.07107 25.0000 15.0000 72/08/15 73/08/18 



N 
C, 
N 

STCRET DATE 78/ 12/29 

/TYPA/A,.BNT/ESTURY 

PARAMETER 
01160 ZIRCONUH ZR,DISS 
01515 ALPHA-D AS U-NAT 
01516 ALPHA-S AS U-NAT 
03515 8ETA-O AS CS137 
03516 BET A-S AS CS137 
09511 RA-226-0 RADON HT 
31501 TCT COLI l'IFll'lENOO 
31616 FEC COLI MFl'l-FCBR 
31679 FECSTREP MF M-ENT 
32230 CHLRPHYL A 
32231 CHLRPHYL B 
32730 PHENOLS TOTAL 
38260 MBAS 
39330 ALDRIN 
39333 ALOR[N SEOUG/KG 
39340 GAl"l"ABHC LINDANE 
39343 GBHC-"1UO lll'.OANE 
39350 CHLRDANE TECH&MET 
39351 COANEDRY TECH&MET 
393'60 oco WHL SMPL 
39363 CCD MUD 
39365 COE WHL SMPL 
39368 ODE MUD 
39370 COT WHL Sl'lPL 
39373 OCT MUD 
39380 OIELDRIN 
39383 OIELDRIN SECUG/KG 
39390 ENDRIN 
39393 ENDRIN SEDUG/KG 
39398 ETH ION WHL SMPL 
39400 TOXAPHEN 
39403 TCXAPHEN SEDUG/KG 
39410 HEPTCHLR 
39413 HEPTCHLR SECUG/KG 
39420 HPC.,LREP 
39423 HPCHLREP SEDUG/KG 
39516 PCBS WHL SMPL 
39519 PCBS MUD 
39530 MALATHN WHL SMPL 
39540 PARATHN WHL SMPL 

-

UG/l 
PC/l 
PC/L 
PC/L 
PC/L 
l'UL 

/lOC"1L 
/lOOML 
/lOOML 

MG/L 
MG/L 
UG/L 
MG/L 

TOT UG/L 
ORY WGT 

TOT .UG/L 
CRYUG/KG 
TOT UG/L 
MUDUG/KG 

UG/L 
UG/KG 

UG/L. 
UG/KG 

UG/L 
UG/KG 
TOTUG/L 
DRY WGT 

TOT UG/L 
CRY WGT 

UG/L 
TOTUG/L 
ORY WGT 
TOTUG/L 
ORY WGT 
TOTUG/L 
CRY WGT 

UG/L 
UG/KG 
UG/L 
UG/L 

TABLE 23 continued 

01378570 
40 52 45.0 074 02 25.0 2 
HACKENSACK RAT HACKENSACK NJ 
34003 NEW JERSEY 

013391 

112WRD 
0000 CLASS 00 

NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
2 47.5000 312.504 17.6778 60.0000 35.0000 72/08/15 73/08/18 
3 11 •. 0333 18.5037 4.30159 14.0000 6.10000 70/08/24 72/08/15 
3 .999999 .040000 .200001 1.20000 .799999 70/08/24 72/08/15 
4 50.0COO 925.997 30.4302 85.9999 18.0000 70/08/24 73/08/18 
4 2.07500 1.50916 1.22848 3.50000 .6COOOO 70/08/24 73/08/18 
1 .C4CCOO .040000 .040000 73/08/18 73/08{18 

39 45468.l .698E+l0 83559.3 510000 .000000 70/06/22 74/06/26 
40 9069.24 .179E+09 13382.o 52500.0 80.0000 70/07/28 74/06/26 
11 735.452 282508 531.514 1560.00 .000000 73/04/25 74/06/26 
37 .020895 .000562 .023708 .095000 .000100 70/06/22 74/06/26 

3 • 027333 .000036 .006028 .033000 .021000 74/04/19 74/06/26 
4 4.05000 12.6767 3.56043 9.00000 1.000000 70/08/24 73/08/18 

26 .088077 .003592 .059935 .220000 .610000 70/06/22 73/08/18 
10 .cooooo .000000 .000000 .000000 .000000 70/06/22 74/05/17 

3 .000000 .000000 .000000 .000000 .000000 73/05/08 74/05/17 
10 .002000 .000018 .004216 .010000 .000000 70/06/22 74/05/17 

3 .ccccoo .oocooo .000000 .000000 .000000 73/05/08 74/05/17 
4 .025COO .002500 .050000 .100000 .ooocoo 72/08/15 74/05/17 
3 426.666 30633.5 175.024 599.999 250.000 73/05/08 74/05/17 

10 .006000 .000049 .006992 .020000 .000000 70/06/22 74/05/17 
J 68.3333 160.332 12.6622 77.9999 54.0000 73/05/08 74/05/17 

10 .ccocoo .oocooo .000000 .cooooo .000000 70/06/22 74/05/17 
2 13.4000 184.320 13.5764 23.0000 3.80000 73/05/08 74/05/17 

10 .002COO .000018 .004216 .010000 .000000 70/06/22 74/05/17 
3 13. 9COO 248.429 15.7616 32.0000 3.20000 73/05/08 74/05/17 

10 .002coo .000018 .004216 .010000 .000000 70/06/22 74/05/17 
3 10.1000 17.5301 4.18690 13.0000 5.30000 73/05/08 74/05/17 

10 .000000 .000000 .000000 .000000 .000000 70/06/22 74/05/17 
3 .000000 .000000 .000000 .000000 .000000 73/05/08 74/05/17 
6 .ooccoo .000000 .000000 .000000 .000000 71/08/25 74/05/17 
4 .000000 .000000 .000000 .000000 .000000 72/08/15 74/05/17 
3 .ocoooo .000000 .000000 .000000 .000000 73/05/08 74/05/17 

10 .ccoooo .000000 .000000 .000000 .000000 70/06/22 74/05/17 
3 .ccocoo .000000 .000000 · .000000 .000000 73/05/08 74/05/17 
4 .000000 .000000 .000000 .000000 .000000 7~/08/15 74/05/17 
3 .oocooo .000000 .000000 .000000 .000000 73/05/08 74/05/17 
4 .coccoo .000000 .000000 .000000 .000000 72/08/15 74/05/17 
3 3CO.COO 43600.0 208.806 539.999 160.000 73/05/08 74/05/17 
6 .001667 .000017 .D04082 .010000 .000000 71/08/25 74/05/17 
6 .ccccco .000000 .000000 .000000 .000000 71/08/25 74/05/17 



~ 
c::, 
c., 

ST{)RET GATE 78/12/29 

/TYPA/A,.BNT/ESTURY 

PARAMETER 
39570 DIAZINON WHL S,.Pl 
39600 "1PARATHN WHL S"'PL 
39730 2,4-0 WHL SMPL 
39740 2,4,5-T Wl-'L SMPL 
39760 SIL VEX WI-It S"'PL 
39786 TRITHICN WHL S"PL 
39790 P-lTRTHICN WHL SP'PL 
70300 RESIDUE DISS-180 
70303 OISS SOL TONS PER 
70507 PHOS-T CRTHO 
71845 AP'MCNIA TCT-NH4 
71.850 NfTRATE TOT-N03 
71651 NITRATE OISS-NC3 
71855 NITRITE TCT-N02 
71886 TOTAL P AS P04 
71887 TOTAL N AS N03 
71<lOC MERCURY 1-'G, TOTAL 
80020 U-DISS. EXT .HR. 
80030 ALPHll-0 l'IS U-NAT 
80040 ALP~A-S AS U-NAT 
80050 eETA-D AS SR-Y-
80060 BETA-S AS SR-Y-

UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 

C MG/L 
l'ICRE-FT 

MG/LP 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
UG/l 
UG/L 

90, PC/L 
90, PC/L 

TABLE 23 continued 

01378570 
40 52 45.0 074 02 25.0 2 
HACKENSACK RAT HACKENSACK N~ 
34003 NEW JERSEY 

013391 

112WRO 
0000 CLASS CO 

NUMBER MEAN VARIANCE STAN DEV MAXIMUM MINIMUM BEG DATE END DATE 
6 .o;,5000 .000470 .021679 .050000 .000000 71/08/25 74/05/17 
6 .cocooo .oocooo .000000 .cooooo .oocooo 71/08/25 74/05/17 
9 .095555 .022153 .148838 .469999 .000000 70/07/28 74/05/17 
9 .017778 .001219 .034921 .100000 .000000 70/07/28 74/05/17 
q •. 018889 .000436 .020883 .060000 ~000000 70/07/28 74/05/17 
l: .cccoco .occooo .000000 .000000 .000000 71/08/25 74/05/17 
6 .000000 .000000 .000000 .000000 .000000 71/08/25 74/05/17 
2 5414.99 966064 982.885 6110. 00 4719.99 70/08/24 71/08/25 
2 7.36500 1.78606 1.33643 8. 31000 6.42000 70/08/24 71/08/25 

11 .400908 .090069 .300115 .999999 .010000 72/10/31 74/06/26 
3 3.86667 6.49333 2.54820 6.80000 2.20000 73/06/21 73/09/24 
6 7 .14332 34.6669 5.90482 15.0500 .200000 72/10/31 73/08/18 

27 4.72962 10.8983 3.30126 16.0000 .600000 70/06/22 72/09/26 
4 5.28249 41.1518 6.41497 13.1400 .020000 73/06/21 73/09/24 
1 1.29000 1.29000 1.2c:iooo 13101111 13101111 
6 18.8333 76. %69 e. 77308 35.0000 11.0000 73/10/30 74/06/26 
3 .366666 .053334 .230940 .500000 .100000 70/10/27 73/08/18 
l .25CCOO .250000 .250000 73/08/18 73/08/18 
4 35.CCOC 132.667 11.5181 43.0000 18.0000 70/08/24 73/08/18 
4 2.37500 1.84916 1.35984 3.60000 .500000 70/08/24 73/08/18 
4 40.0COO 583.331 24.1522 67.9999 14.0000 70/08/24 73/08/18 
4 1.87500 1.21582 1.10264 3.10000 .500000 70/08/24 73/08/18 



TABLE 24 
EFFLUENT QUAL !TY DAT A FOR THE HACKE NS ACK t~ATER CO. 

AND THE LITTLE FERRY SEWAGE TREATMENT PLANT 

STCRET DATE 78/12/29 
042 

40 53 20,0 074 03 oo.o 2 
HACKENSACK WATER CO, 
34003 NEW JERSEY 
NORTHEAST 0133 
LO~ER HUDSON-NY METRO AREA 

/TYPA/MUN/TREATC/OUTFL/PIPE 11 WSNOMS 780525 
0999 CLASS 00 

PARAMETER NUMBER MEAN VARIANCE STAN OEV MAXIMUM MINIMUM BEG DATE ENC CATE 
32101 CICLBRMT TOTUG/L l 5.0.0000 50.0000 50.0000 76/03/18 76/03/18 
32102 CARBNTET TOTUG/L l 1.00000 1,00000 1.00000 76/03/18 76/03/18 
32103 12D1CLET TOTUG/L 1 1.00000 1.00000 1.ocooo 76/03/18 76/03/18 
32104 BROl'OFRM WHL-WTR UG/L 1 5,00000 5,00000 5.00000 76/03/18 76/03/18 
321-06 CHLRFORI' TOTUG/L l 44,COOO 44,0000 44,0000 76/03/18 76/03/18 
34030 BENZENE TOT UG/L 1 1,60000 1,60000 1,60000 76/03/18 76/03/18 
34242 BENZDIKI FLUCRANT TOTWUG/L l .030000. ,030000 .030000 76/03/18 76/03/18 
34247 BENZOIAI PYRENE TOTWUG/L 1 ,030000 ,030000 .030000 76/03/18 76/03/18 
34273 B1S2CHLC ROETHYLE TOTWUG/L l 5,00000 5.00000 5.00000 76/03/18 76/03/18 
34306 CHLCROOI BROMOMET TOT\olUG/L l 18,0COO 18,0000 18,0000 76/03/18 76/03/1~ 
34376 FLUORANT HENE TOTWUG/L 1 .oaocoo .080000 ,080000 76/03/18 76/03/18 
34403 INCENOll 23CC)PYR TOTWUG/L l .05COOO .050000 ,050000 76/03/18 76/03/18 
34423 METtiYLEN ECHLORIO TOTWUG/L l 2.ocooo 2.00000 2.00000 76/03/18 76/03/18 

~ 1 34521 BENZOIGH 11 PERYLE TOTWUG/L l .050000 .0500.00 .050000 76/03/18 76/03/18 
Cl 34551 124TR(CH LOROBENZ TOTWUG/L l 1.oooco 1.00000 1.00000 76/03/18 76/03/18 .s,,. 34571 14CICHLC RCBENZEN TOTWUG/L l 1.00000 1.00000 1.00000 76/03/18 76/03/18 

34601 24CICHLO ROPHENCL HJTIIUG/l l .01ocoo .-010000 .010000 76/03/18 76/03/18 
39032 PCP TIJT UG/L l ,04CCOO .040000 ,040000 76/03/18 76/03/18 
39180 TRICHLCR ETHYLENE TOT UG/L 1 2,3CCOO 2.30000 2,30000 76/03/[8 76/03/18 
39516 PCBS WHL SMPL UG/L l .120000 .120000 .120000 76/03/18 76/03/18 

STCRET DATE 78/12/29 
NJ0020028 

40 49 54,0 074 01 57.0 2 
BERGEN COUNTY SEWERAGE AUTHORITY 
34003 NEW JERSEY 
LITTLE FERRY 07643 013310 
RECVG STRM HACKENSACK RIVER 

/TYPA/l'UN/INPLNT/OUTFL/PIPE REGll208 780525 
ccoo CLASS 00 

P.6RAl'ETER NUMBER MEAN VARIANCE STAN DEV l'AXIMUM MINll'UI' BEG DATE ENO DATE 
00310 BCD 5 DAY MG/L 5 37.6800 271,312 16,4716 55.4000 11.cooo 75/09/11 75110101 
CC515 RESICUE • ISS-105 C "1G/L 4 36,COOO 278.666 16.6933 61.0000 27.0000 75/09/11 75/10/01 
00610 NH3-N TOTAL MG/L 5 15,3200 25.0819 5.00818 21.1000 9,70000 75/09/11 75/10/01 
00615 NC2-N TOTAL MG/L 4 .022500 .000358 .018930 .050000 .010000 75/09/11 75/10/01 
00620 NC3-N TOTAL "1G/L 5 .211,000 .055480 ,235542 ,630000 .050000 75/09/11 75/10/01 
CC625 TCT KJEL N MG/L 5 22.66CO 35.0383 5.91932 31.0000 15.6000 75/09/11 75/10/01 
COl:65 PHCS-T• T l'G/L P 5 9,62000 192.832 13,8864 34.0000 1.00000 75/09/11 75/10/01 
31505 TCT COLI MPN CONF /lOOML 5 5508,00 ,442E+OB 6653.36 17000.0 140.000 75/09/11 75/10/01 
31506 TCT COLI MPN CONF TUBECODE 5 5,00000 .000000 ,000000 5,00000 5.00000 75/09/11 75/10/01 
31614 FEC COLI l'PN TUBECODE 5 5.0CCOO .000000 .000000 5.00000 5.00000 75/09/11 75/10/01 
31615 FEC COLI l'PNECMEC /lOCML 5 528,CCO 381670 617.794 1300.00 60.0000 75/09/11 75/10/01 
5CC60 CHLCRINE TOT RESD MG/L 5 .350000 .077500 .278388 ,800000 .100000 75/09/11 75/10/01 
70507 PHCS-T ORTHO MG/LP 5 2. 13600 1,13468 1,06521 3.44000 .740000 75/09/11 75/10/01 



LIST OF TOXIC POLLUTANTS 

Pursuant to section 307(a){1) of the Federal Water Pollution Control Act 
as amended by section 53.{a) of the Clean Water Act of 1977, is a list of 
65 toxic pollutants designated by the Administrator. 

The list of toxic pollutants is: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
f3. 

14. 

15. 

16. 

17. 
18. 

19. 
-20. 
21. 
22. 
23. 
24. 
25. 

26. 
27. 

28. 
29. 

30. 
31. 
32. 
33. 
34. 

Acenaphthene 
Acrolein 
Acryl oni tri 1 e 
Aldrin/Dieldrin 
Antimony and compounds 
Arsenic and compounds 
Asbestos 
Benzene 
Benzi dine 
Beryllium and compounds 
Cadmium and compounds 
Carbon tetrachloride 
Chlordane {technical mixture 
and metabolities). 
Chlorinated benze~es {other 
than dichlorobenzenes). 
Chlorinated ethanes 
(inc,uding 1,2-dichloro
ethane,. 1,1,l-trichloro
ethane, and hexachloroethane). 
Chloroalkyl ethers (chloro
methyl, ch)oroethyl, and 
mixed·ethersj. 
Chlorinated naphthalene 
Chlorinated phenols (other 
than those listed elsewhere; 
includes trichlorophenols 
and chlorinated cresols). 
Chloroform 
2-chlorophenol 
Chromium and compounds 
Copper and compounds 
Cyanides .. 
DOT and metabolites 
Dichlorobenzenes {l,2-, . 1,3-, 
and l ,4-dichlorobenzenes). 
Oichlorobenzidine 
Dichloroethylenes (1,1-, and 
1,2-dich1oroethylene). 
2,4-dichlorophenol 
Dichloropropane and dichloro
propene 
2,4-dimethylphenol 
Dinitrotoluene 
Oiphenylhydrazine 
Endosulfan and metabolites 
Endrin and metabolites 

35. 
36. 
37. 

38. 

39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 

50. 
51. 
52. 
53. 
54. 
55. 

56. 
57. 
58. 

59. 
60. 
61. 
62 . . 
63. 
64. 
65. 
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Ethyl benzene 
Fluoranthene 
Haloethers {other than those 
listed elsewhere; includes 
chlorophenylphenyl ethers, 
bromophenylphenyl ether, 
bis{dischloroisopropyl) ether, 
bis-(chloroethoxy} methane and . 
polythlorinated diphenyl ethers). 
Halomethanes {other than those 
listed elsewhere; includes 
methylene chloride methylchloride, 
mettiylbromide, bromoform, dichloro
bromomethane, trichlorofluoromethane, 
di ch 1 orodi fl uromethane). 
Heptachlor and metabolites 
Hexachlorobutadiene 
Hexachlorocyclohexane (all isomers). 
Hexach 1 orocyc 1 opentadi·ene 
Isophorone 
Lead a.nd compounds 
Mercury and compounds 
Naphthalene 
Nickel and compounds 
Nitrobenzene 
Nitrophenols {includirig 2,4-
dinitrophenol, dinitrocresol) 
Nitrosamines 
Pentachlorophenol 
Phenol 
Phthalate esters 
Polychlorinated biphenyls (PCBs) 
Polynuclear aromatic hydrocarbons 
(including benzanthracenes, benzo
pyrenes, benzofluoranthene, chrysenes, 
dibenzanthracenes, and indenopyrenes) 
Selenium and compounds 
Silver and compounds 
2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD) 
Tetrach1oroethylene 
Thallium and compounds 
Toluene 
Toxaphene 
Trichloroethylene 
Vinyl chloride 
Zinc and compounds 



CLASS DEFINITION AND QUALITY CRITERIA 
TW-1 WATERS 

1. Class TW-1 Definition: 
i. Tidal waters approved as sources of public water supply. These waters 

shall be suitable for public potable water supply after such treatment 
as shall be required by law or regulation. 

ii. These waters shall be suitable for shellfish harvesting where permitted. 
iii. These waters shall also be suitable for the maintenance, migration and 

propagation of the natural and established biota; and for primary con
tact recreation; industrial and agricultural water supply and any 
other reasonable uses. 

2. Class TW-1 Criteria: 
i. Floating, Sus pended, Colloidal and Settleable Solids; Oil, Grease, 

Color and Turbidity 

(l) None noticeable in the water or deposited along the shore or on the 
aquatic substrata in quantities detrimental to the natural biota . 
None which would r·ender the waters unsuitable for the de51ignated uses. 

(2) Maximum 30-day average of 25 Jackson Turbidity Untis (JTU), a 
maximum of 130 JTU at any time, unless exceeded due to natural con
ditions. 

ii . Toxic or Deleterious Substances, Including But Not Limited to 
Mineral Acids, Caustic Alkali, Cyanides, Heavy Metals, Carbon 
Dioxide, Ammonia or Ammonium Compounds, Chlorine, Phenols, 
Pesticides, Etc. 
None, either alone or in combination with other substances, in such 
concentrations as to affect humans or be detrimental to the natural 
aquatic biota, produce undesirable aquatic life, or which would 
render the waters unsuitable for the designated uses. Where tidal 
waters are approved as sources of public water supply, none which 
would cause standards for drinking water to be exceeded after 
appropriate treatment. 

iii. Taste and Odor Producing Substances 
None offensive to humans or which would produce offensive tastes 
and/or odors in water supplies and biota used for human consumption. 
None which would render the waters unsuitable for the designated 
uses . 
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iv. Q!:I_ 

Between 6.5 and 8.5. Natural conditions outside this range shall 
prevail. 

v. Dissolved Oxygen 
(1) Trout Maintenance Wat~rs - 24 hour average not less than 6.0 mg/1. 
Not less than 5.0 mg/1 at any time. 
(2) Nontrout Waters - 24 hour average not less than 5.0 mg/1. Not 
less than 4.0 mg/1 at any time from other than natural conditions. 

vi. Temperature 
(1) Trout Maintenance Streams - No heat may be added which would 
cause temperatures to exceed 2°F (1.1° C) over ambient temperatures 

at any time or which would cause temperatures in excess of 68° F 
(200 C). 
Reductions in temperatures may be permitted where it can be shown 
that trout will benefit without detriment to other designated water 
uses. The rate of temperature change in designated heat dissipation 
areas shall not cause mortality of fish or shellfish. 
(2) Nontrout Waters 

(A) General - Shall not be raised above ambient by more than 
40 F (2.2° C) during September through May, nor more than 
1.50 F· (o.ao C) during June through August, nor shall temp
eratures exceed a20 F (27.8° C) in yellow perch waters or 
85° F (29.4° C) in other nontrout waters. 
Temperatures shall be measured outside of designated heat 
dissipation areas. 

(B) Heat Dissi pation Areas - The limitations specified above 
may be exceeded in designated heat dissipation areas by 
special permission on a case-by-case basis. 

(C) Heat Dissi pation Area Determinations - The determination 
of designated heat dissipation areas in estuarine waters, 
including bays, shall take into special consideration the 
extent and nature of such waters so as to meet the intent 
and purpose of the criteria and standards including pro
vision for the passage of free-swimming and drifting 
organisms so that negligible or no effects are produced on 
their populations. 
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As a guideline, heat dissipation areas shall be limited to no 
more than 1/4 of the cross-sectional area and/or volume of flow 
of the body of water, leaving at least 3/4 free as a zone of 
passage including a minimum of 1/3 the surface measured from 

shore to shore at any stage of tide. 
(D) Adjacent Heat Dissi pation Areas - Where waste discharges would 

result in heat dissipation areas in such close proximity to 
each other as to impair protected uses, additional limitations 
may be prescribed to avoid such impairment. 

(E) ~ate of Temperature Chan~ - The rate of temperature change in 
designated heat dissipation areas shall not cause mortality of 
fish pr shellfish. 

vii. Radioactivity 
Current U.S. Public Health Service Drinking Water Standards shall 
apply. 

viii. Bacterial Quality 
(l) Approved Shellfish Harvesting Waters - Where harvesting of shell

fish is permitted, requirements established by the National 
Shellfish Sanitation Program as set forth in its current manual 
of operations shall apply. 

(2) All Other Waters - Fecal coliform levels shall not exceed a 
geometric average of 200/100 ml. 
Samples shall be obtained at sufficient frequencies and at 
locations and during periods which will permit valid interpre
tation of laboratory analyses. Appropriate sanitary surveys 
shall be carried out as a supplement to such sampling and 
laboratory analyses. 

ix. Total Dissolved Solids 
Not to exceed 500 mg/1 for waters approved as sources of public water 
supply. Not to exceed 133% of background. Notwithstanding this 
criterion, the Department, after notice and opportunity for hearing, 
may authorize increases exceeding these limits provided the dis
charger responsible for such increases can demonstrate to the 
satisfaction of the Department that such increases will not signifi-
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cantly affect the growth and propagation of indigenous aquatic biota 
-0r other designated uses, including public potable water supplies. 
Any authorization by the Department of such increases shall be 
conditioned upon utilization of the maximum practicable control technology. 
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CLASS bEFINITION AND QUALITY CRITERIA 
FW-3 WATERS 

l. Class FW-3 Definition: 
Fresh surface waters suitable for the maintenance, migration and pro
pagation of the natural and established biota; and for primary con
tact recreation; industrial and agricultural water supply and any 
other reasonable uses. 

2. Class FW-3 Criteria: 
l. Floating, Suspended, Colloidal and Settleable Solids; Oil, Grease, 

Color and Turbidity 
(1) None noticeable in the water or deposited along the shore or on the 

aquatic substrata in quantities detrimental to the natural biota. 
None which would render the waters unsuitable for the designated 
uses. 

(2) Maximum 30-day average of 20 Jackson Turbidity Units (JTU), a maxi-
' mum of 110 JTU at any time, unless exceeded due to natural condi-

tions. 
ii. Toxic or Deleterious Substances, Including But Not Limited to 

Mineral Acids, Caustic Alkali, Cyanides Heavy Metals, Carbon 
Dioxide, Ammonia or Ammonium Compounds, Chlorine, Phenols, 
festicides, Etc. 
None, either alone or in combination with other substances, in such 
concentrations as to affect humans or be detrimental to the natural 
aquatic biota, produce undesirable aquatic life, or which would 
render the waters unsuitable for the designated uses. 

iii. Taste and Odor Producing Substances 
None offensive to humans or which would produce offensive tastes 
and/or odors in biota used for human consumption. None which would 
render the waters unsuitable for the designated uses. 

iv. pH 
Between 6.5 and 8.5. Natural conditions outside this range shall 

prevail. 
v. Dissolved Oxygen 

(l) Nontrout Waters - 24 hour average not less than 5.0 mg/1. Not 

less than 4.0 mg/1 at any time. 
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vi. Temperature 
(1) Nontrout Waters 

(A) General - No thermal alterations which would cause temperatures 
to deviate more than 5o F (2 .8° C) at any time from ambient 

stream temperatures. No heat may be added which would cause 
temperatures to exceed 82° F (27.8° C) for small mouth bass 
or yellow perch waters or 86° F (30° C) for other nontrout 
waters. 
Temperatures shall be measured outside of designated heat 
dissipation areas~ 

(B) Heat Dissi pation Areas - The limitations specified above may 
be exceeded in designated heat dissipation areas by special 
permission on a case-by-case basis. 

(C) Heat Dissipation Area Determinations - The determination of 
heat dissipation areas shall take into special consideration 

' the receiving waters so as to meet the intent and purpose of 
the criteria and standards including provision for the pass
age of free-swimming and drifting organisms so that negligible 
or no effects are produced on their populations. 
As a guideline, heat dissipation areas shall be limited to no 
more than 1/4 of the cross-sectional area and/or volume of 
flow of the stream, leaving at least 3/4 fr~ as a zone of 
passage including a minimum of 1/3 the surface measured from 
shore to shore at any flow. 

(D) Adjacent Heat Dissi pation Areas - Where waste discharges 
would result in heat dissipation areas in such close prox
imity to each other as to impair protected uses, additional 
limitations may be prescribed to avoid such impairment. 

(E) Rate of Temperature Change~ The rate of temperature ch~nge 
in designated heat dissipation areas shall not cause mortality 
of fish. 

vii. Radioactivity 
Current U.S. Public Health Service Drinking Water Standards shall apply. 
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viii. Bacterial Quality 
Fecal coliform levels shall not exceed a geometric average of 200/lOOml. 
Samples shall be obtained at sufficient frequencies and at locations 
and during periods which will permit valid interpretation of laboratory 
analyses. Appropriate sanitary surveys shall also be carried out as a 
supplement to such sampling and laboratory analyses. 

ix. Total Dissolved Solids 
Not to exceed 133% of background. Notwithstanding this criterion, the 
Department, after notice and opportunity for hearing, may authorize 
increases exceeding this limit provided the discharger responsible for 

I 

such increases can demonstrate to the satisfaction of the Department 
that such increases will not significantly affect the growth and pro
pagation of indigenous aquatic biota or other designated uses. 
Any authorization by the Department of such increases shall be con
tinued upon utilization of the maximum practicable control technology . 

x. Phos phorus 
Phosphorus as total P shall not exceed 50 mg/1 in any reservoir, lake, 
pond or in a tributary at the point where it enters such bodies of 
water, unless it can be demonstrated that total Pis not a limiting 
factor considering the morphological, physical, chemical and other 
characteristics of the water body. 
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APPENDIX 

TABLE 25 

AIR QUALITY IN NEW JERSEY COMPARED WITH 
AIR QUALITY STANDARDS - 1977 

CARBON MON OX IDE 

B 
AIR QUALITY 

AIR QUALITY STANDARDS FOR CARBON MONOXIDE 
1-HOUR PRIMARY AND SECONDARY STANDARD: 35 ppma 

Monitoring 1-Hour Average (ppm) # of Times 1-Hour 
Location Maximum 2nd Hi ghest Standard Exceeded 

Bayonne Lab 8.5 8.5 0 
Camden Lab 19.3 18.8 0 
Elizabeth Lab 13.9 10.0 0 
Newark Lab 36.2 22.6 1 

Ancora 9.6 9.2 0 
Asbury Park 20.0 17.4 0 
Atlantic City 15.0 14. 7 0 
Burlington 22.3 20.4 0 
Camden 12.2 10. 7 0 

Elizabeth 27.7 27.4 0 
Freehold 23.3 17.4 0 
Hackensack 24.6 23.2 0 
Jersey City 28.5 24.5 0 

Morristown 42.4 37. 1 2 
Paterson 24.3 21.2 0 
Paulsboro 15. 1 14.2 0 
Penns Grove 17.0 15. 2 0 
Perth Amboy 20. 1 16.5 0 

Phillipsburg ,12 .4 11. 5 0 
Somerville 19. 1 18.4 0 
Toms Ri~er 30.2 21.6 0 
Trenton 13.9 12.6 0 

a) National and New Jersey Ambient Air Quality Standard not to be exceeded 
more than once a year 

b) Data not available for January-March 
Source: N.J. Department of Environmental Protection. 
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TABLE 25 continued 
Air Quality in New Jersey Compared with Air Quality Standards 1977 

Carbon Mono xi de 
Maximum and 2nd Highest 1-Hour Average 

- - - - Primary and Secondary 
Standard: 35 ppm 

Bayonne 
Lab 

Camden 
Lab 

Elizabeth Newark 
Lab Lab 

Ancora Asbury 
Park 

Jersey 
City 

Paulsboro Penns Perth Phillipsburg Somerville Toms 
Grove Amboy River 

New Jersey Department of Environmental Protection 
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Atlantic 
City 

Trenton 



TABLE 26 
AIR QUALITY IN NEW JERSEY COMPARED WITH 

AIR QUALITY STANDARDS - 1977 
CARBON MONOXIDE 

AIR QUALITY STANDARDS FOR CARBON MONOXIDE 8-HOUR 
PRIMARY AND SECONDARY STANDARD: 9 ppma 

Monitoring 
Location 

9-Hour Average ( ppm) # of Times 8-Hour 

Bayonne Lab 
Camden Lab 
Elizabeth lab 
Newark Lab 

Ancora 
Asbury Park 
Atlantic City 
Burlington 
Camden 

Elizabeth 
Freehold 
Hackensack 
Jersey City 

Morristown 
Paterson 
Paulsboro 
Penns Grove 
Perth Amboy 

Phillipsburg 
Somervi le 
Toms River 
Trentond 

Maximum 2nd Hi ghest 

b C 

6.9 6.9 5.9 
14. 1 13 .9 13. 7 
8.3 8.3 7. 1 

11.5 11.4 11.1 

5.0 4.9 4.3 
10.3 10.2 l O. 1 
10. 2 9.9 9.6 
15.7 15.7 13. 3 
8.4 8.3 8.0 

22.6 22.4 19. 3 
12 .2 12.0 11.5 
13. 0 11 .6 11.6 
21. l 20.7 20.4 

22.7 22.2 21. 3 
15. l 14 .6 11. 1 
10.0 10.0 8.5 
9.9 9.8 8.3 

11. 7 11.6 11.0 

8.5 8 .1 7.3 
12 .0 11.8 10.6 
15.2 15. 2 13. 9 
9.8 9.7 8.2 

Standard Exceeded 

b C 

0 0 
20 3 
0 0 

14 4 

0 0 
9 2 
8 2 

94 17 
0 0 

398 78 
51 12 
19 3 

344 72 

546 102 
30 7 
5 l 
4 l 

26 7 

0 0 
29 9 

177 34 
5 l 

a) National and New Jersey Ambient Air Quality Standard not to be exceeded more 
than once a year 

b) Based on moving 8-hour averages with a potential for twenty four averages 
above the standard each day 

c) Based on moving non-overlapping 8-hour periods-recommended Federal EPA method
with a maximum of three periods above the standard eac~ day 

d) Data not available for January-March 

SOURCE: NJ Deoartment of: Envi ronmenta 1 Protec.ti on 
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TABLE 26 continued 
Air Quality in New Jersey Compared with Air Quality Standards 1977 

Carbon r1onox ide 

Maximum and 2nd Highest 8-1:our Average ---------Primary and 
Secondary Std: 9 ppm 

Paulsboro Penns 
Grove 

Perth 
Amboy 

Lab Park City 

Jersey 
City 

Ph1llipsburq Somerville Toms 
River 

Trenton 

Source: New Jersey Department of Environmental Protection 
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TABLE 27 

AIR QUALITY IN NEW JERSEY COMPARED WITH 
AIR QUALITY STANDARDS - 1977 

SULFUR DIOXIDE 

AIR QUALITY STANDARDS FOR SULFUR DIOXIDE 
MAXIMUM 3-HOUR AVERAGE 

SECONDARY STANDARD: 0,5 ppma 

Mon1 tori ng 3-Hour Average (ppm} # of Ti mes 3-Hour 
Site ~aximum 2nd Hi ghest Standard Exceeded 

Bayonne Lab .150 .147 0 
Camden Lab .222 .218 0 
Elizabeth Lab .288 .235 0 
Newark Lab .115 .111 0 

Ancora . 131 . 127 0 
Asbury Park .055 .054 0 
Atlantic City .170 .143 0 
Burlington • 174 . 161 0 
Camden .264 .245 0 

Elizabeth .122 . 121 0 
Freehold. .091 .088 0 
Hackensack .139 . 128 0 
Jersey City .202 . 191 0 

Morris town .094 .092 0 
Paterson .110 • 109 0 
Paulsboro .160 . 159 0 
Penns Grove .146 .143 0 
Perth Amboy .247 . 198 0 

Phillipsburg .089 .087 0 
Somerville .085 .081 0 
Toms River .064 .064 0 
Trenton . 163 .135 0 

a) National and New Jersey Air Quality Standards 

SOURCE: NJ Department of Environmental Protection 
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TABLE 27 continued 
Air Quality in New Jersey Compared with Air Quality Standards 1Y77 

Sul fur Dioxide 

Maximum and 2nd Highest 3-Hour Average --------Secondary Standard: 
0.5 ppm 

Bayonne Lab 

Burlington Camden 

Camden 
Lab 

Elizabeth Newark 
Lab Lab 

Ancora Asbury 
Park 

Atlantic 
City 

Elizabeth Freehold Hackensack Jersey Morristown Paterson 
City 

-~~---.......-~.~ ~ t,m ~ 
Paulsboro Penns Perth Phillipsburg Somerville Toms Trenton 

Grove Amboy River 
SOURCE: New Jersey Department of Environmental Protection 
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TABLE 28 

AIR QUALITY IN NEW JERSEY COMPARED WITH 
AIR QUALITY STANDARDS 

SULFUR DIOXIDE 
1977 

AIR QUALITY STANDARDS FOR SULFUR DIOXIDE 
MAXH1UM 24-HOUR AVERAGE (DAILY AVERAGE) 

PRIMARY STANDARD: 0. 14 ppma 
SECONDARY STANDARD: 0.10 ppmb 

Monitoring 24-Hour Average (ppm) . Ti mes Primary 
Site Maximum 2nd Hi ghest Standard Exceeded 

Bayonne Lab .080 .079 0 
Camden Lab . 076 .073 0 
Elizabeth Lab .108 .076 0 
Newark Lab .060 .060 0 

Ancora .062 .057 0 
Asbury Park .035 .029 0 
Atlantic -City .052 .043 0 
Burlington .069 .066 0 
Camden . 104 .081 0 

Elizabeth .065 .065 0 
Freehold .047 .044 0 
Hackensack .073 .064 0 
Jersey City .099 .098 0 

Morristown .052 .049 0 
Paterson .056 .053 0 
Paulsboro .068 .066 0 
Penns Grove .063 .061 0 
Perth Amboy .082 . 071 0 

Phi 11 i psburg .060 .054 0 
Somerville . 039 .038 0 
Toms River .041 .038 0 
Trenton .073 .057 0 

a) National and New Jersey Ambient Air Quality Standards 
b) New Jersey Ambient Air Quality Standard used as a guideline for 

a chi evi n g annua 1 standard 

SOURCE: NJ Department of Environmental Protection 
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Ti mes Secondary 
Standard Exceeded 
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TABLE 28 continued 

Air Quality in New Jersey Compared with Air Quality Standards 1977 
Sul fur Dioxide 

Maximum and 2nd Highest 24-Hour Average - - - Primary Standard ; J .14 ppm 

Bayonne 
Lab 

Camden 
Lab 

___ N.J. Secondary Standard: 0.10 ppm 

Newark 
Lab 

Asbury 
Park 

Jersey 
City 

Atlantic 
City 

0.10~---------------------------------

~ 0.05 
I,.. 

"' a.. 

Paulsboro Penns Perth Phillipsburg Somerville Toms Trenton 
Grove Amboy. River 

Source: New Jersey Department of Environmental Protection 
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Site 

Bayonne Lab 
Camden Lab 
Elizabeth Lab 
Newark Lab 

Ancora 
Asbury Park 
Atlantic City 
Burlington 
Camden 

Elizabeth 
Freehold 
Hackensack 
Jersey City 

Morristown 
Paterson 
Paulsboro 
Penns Grove 
Perth Amboy 

Phillipsburg 
Somerville 
Toms River 
Trenton 

TABLE 29 
AIR QUALITY IN NEW JERSEY COMPARED WITH 

AIR QUALITY STANDARDS 
SULFUR DIOXIDE 

1977 
AIR QUALITY STANDARDS FOR SULFUR DIOXIDE 

ANNUAL AVERAGE 

Primary Standard: 
Secondary Standard: 

0.03 ppm~ 
0.02 ppm 

12 Month Average 

.020 
• 021 
. 021 
.016 

.010 
• 005 
.008 
.015 
.021 

.014 

.009 

.013 

. 021 

.011 

.011 

.018 

.015 

.019 

.011 

.009 

.009 
• 010 

a) National and New Jersey Ambient Air Quality Standards 
b) New Jersey Ambient Air Quality Standard 

Source: N.J. Department of Environmental Protection 
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TABLE 29 continued 
Air Quality in New Jersey Conipared 1~ith Air Quality Standards 1977 

Sulfur Dioxide 

Burlington 

Annual Average --------Primary Standard: 0.03 ppm 
___ N.J.Secondary Standard: 0.02 ppm 

Camden Elizabeth Freehold Hackensack Jersey Morristown Paterson 
City 

----------------------------------

ert 
Amboy 

Source: New Jerse_y Department of Environmental Protection 
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TABLE 30 

TOTAL SUSPENDED PARTICULATE CONCENTRATIONS FROM HIGH-VOLUME AIR SAMPLERS 
CALENDAR YEAR 1977 

AIR QUALITY STANDARDS 
Annual Geometric Mean 24-Hour Maximum (1) A "P" or "S" after the annual geom. 

mean value indicates violation of 
th·e primary or secondary standard 
respectively. 

Primary Stds. 75 ug/m3 
60 ug/m3 (2) 

260 ug/m3 
150 ug/m3 Secondary Stds. 

II OF 
SAMPLER# SAMPLES SITE 

N.J.-N.Y.-Conn. Interstate AQCR 

Bergen Count y 

S08 
Sl8 
S25 
S44 

007 
013 
017 
020 
S32 
S41 
N07 

002 
014 
015 
SlO 
S43 
NOl 
N06 

005 
023 
028 
036 
037 
041 
S01 
S09 
S11 
S35 
N09 

57 
59 
58 
59 

55 
50 
50 
25 
55 
58 
27 

47 
57 
53 
60 
58 
29 
23 

57 
54 
53 
49 
55 
53 
60 
56 
58 
57 
27 

Fair Lawn 
Upper Saddle River 
Fort Lee 
Hackensack 

Essex County 

East Orange 
Irvington 
Livingston Twp. 
Orange 
West Orange 
Newark 
Newark 

_Hudson Count y 

Bayonne 
Jersey City a 
Jersey City 
Secaucus 
Hoboken 
Bayonne 
Jersey City 

Middlesex Count y 

Carteret a 
Perth Amboy 
Sayreville 
South Amboy 
Woodbridge Twp. 
Sewaren 
So. Brunswick 
Cheesequake St. Pk. 
Metuchen 
Middlesex 
Perth Amboy 

Annual 

2nd 
Highest Highest 
24-Hour 24-Hour II of 

Geometric Average Average Samples Over 
Mean 
(ug /m3) (ug/m3) (ug/m3) 260 150 

42.1 
34.8 
43.9 
44.7 

52.8 
45.8 
38.8 
58.0 
59.2 
63.6 S 
54.0 

58;2 
77.3 P 
69.1 S 
56.9 
59.5 
53.8 
63.3 S 

61.9 S 
56.4 
54.3 
58.3 
52.4 
53.0 
42.9 
38.3 
48.3 
47.0 
56.0 

83 
72 

104 
100 

111 
118 
111 

90 
139 
154 
103 

136 
209 
136 
140 
138 
102 
120 

140 
140 
273 
178 
138 
165 
121 

92 
135 
100 

99 

79 
70 
91 

100 

89 
93 
84 
87 

131 
130 

86 

126 
139 
122 
107 
118 

80 
96 

135 
105 
220 
114 
105 
128 

94 
89 

103 
95 
89 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
1 
0 

0 
1 
0 
0 
0 
0 
0 

0 
0 
2 
1 
0 
1 
0 
0 
0 
0 
0 

SOURCE: New Jersey Department of Environmental Protection 
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TABLE 30 continued 
AIR QUALITY IN NEW JERSEY COMPARED WITH AIR QUALITY STANDARDS - 1977 

SUSPENDED PARTICULATES 
ANNUAL GEOMETRIC MEAN 

Primary Air Quality Standard 
__ Secondary Air Quality Standard 

------ -------------------------- · 

Fair 
Lawn 

Orange 

Upper 
Saddle 
River 

West 
Orange 

Fort 
Lee 

Newark 
S41 

Hackensack East Irvington 
Orange 

Newark 
N07 

Jersey 
City N06 

Bayonne 
002 

Jersey 
City 
014 

SOURCE: New Jersev Deoartment of Environmental Protection 
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TABLE 30 continued 

AIR QUALITY IN NEW JERSEY COMPARED ~ITTH AIR QUALITY STANDARDS 
SUSPENDED PARTICULATES 

Fair 
Lawn 

Orange 

MAXIMUM AND 2nd HIGHEST 24-HOUR AVERAGE 

Upper 
Saddle 
River 

West 
Orange 

Fort 
Lee 

Newark 
S41 

- - - Primary Air Quality Std. 
__ Secondary Afr Quality Std . 

Hackensack East 
Orange 

Newark 
N07 

Bayonne 
002 

Irvington Livingston 

Jersey 
City 
014 

Twp. 

Jersey 
City 
015 

0 L----...L....o'-LL"""----L..LL....£.L _ __JL...L.JLL-L--J...J....L....ou,.__....L...c.11:...A...-......l::...LI.L..I--IL...J.~.l:-:-::,---

Seca ucus Hoboken Bayonne Jersey 
NOl Cf ty 

N06 
SOURCE: New Jersey Department of Environmental Protection 
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APPENDIX C 
NOISE 

METHODOLOGY 

Data for the noise section of this report was collected by using two Co
lumbia model SPL-204 sound level meters loaned to us by the New Jersey DEP 
Office of Noise Control. Two meters were used simultaneously to increase the 
accuracy of the noise level readings. The readings were taken from a distance 
of 50 to 100 feet from the source. Whenever possible the meters -were posi
tioned to minimize any amplification which ,may be created by tall buildings 
or solid objects near the noise source. 

In order to give a good representation of noise levels in the City of 
Hackensack, three types of testing sites were chosen. Two sites (1&5) were 
located in the business district along Main Street; two sites (2&6) were sit
uated on heavily trafficked roads, and two sites {3&4) were located in the 
residential area of the city. 

1 
North 
Main 
Street 

14:00 

14: 15 

14:30 

14: 10 

14: 25 

14: 40 

17: 15 

17: 30 

17:45 

2 
Anderson 
Street and 

TABLE 31 

TIMES of TESTING 
'• 

3 4 

Clay Marvin 
Hackensack Avenue Street Avenue 

12:50 12:45 12:00 

13:05 13:00 12:20 

13:20 13: 15 12:40 

16:30 03:30 15:50 

16:45 03:45 16:00 

17:00 15:30 16: 10 

14:30 15:45 15: 15 

14:45 16:00 15:30 

15:00 15: 45 
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5 6 

Main Hudson 
Street Street 

13:00 14:50 

13: 15 15:10 

13:30 15:30 

11 :05 10:l 0 

11 :20 10:25 

11: 35 10:40 

14: 15 13:00 

14:30 13: 15 

14:45 13:30 
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ID 
-g 

50 
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30 

20 

10 

0 
2 

KEY: ~ Low average 

[ ,;] High average 

3 4 

SITE NUMBER 

Cs 

' 

5 6 

Fig. 34 illustrates the average high and low readings on the noise level 
meter for each individual site. 
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Site number one is located on Main Street near the intersection of Main Street 
and Fairmount Avenue. 

SITE 1 

NOISE MEASUREMENT REPORT 

Name and Address of Noise Source 
Main Street and Fairmount Avenue 

Time Dist. From ENVIRONMENTAL CONDITIONS 
Source Gen. Weather Temp. Wind & Dir. 

N/E 
14:00 50' cloudv 320 6 MPH 

N/E 
14: 15 50' cln11dv 1?0 6 MPH 

N/E 
14:30 50' cloudy 32° 6 MPH 

partially N/W 
14: 10 50' sunny 38° 8-10 MPH 

partia 1 ly N/W 
14:25 50' sunnv 38° 8-10 MPH 

partially 
14:40 50' sunnv 1A0 8 - 10 MPl-f 

North 
17 :15 50' rlnwlv ,~o 4 MPl-f 

North 

17:30 ',O I rln .. ~ .. 34o 4 MPH 

North 
17:45 50' cloudv 33° 4 MPH 

Day and Date of Measurement 

Friday 1/ 26/79 

Tuesday 1/ 30/79 

Wednesday 1/ 31 / 79 

Ca 1. Check Meter 1 Meter 2 
Range Range 

dB dB 

85 86 

ves 64 60 

92 86 
VPC:. F,? i:;11 

87 82 
yes 62 64 

76 78 
_ves 59 59 

77 78 
ves 57 i;q 

90 86 

ves 58 59 

83 82 

"'"' Fil i:;? 

82 81 

ves 61 60 

82 82 

ves 61 62 

Avg. 
dB 

73.8 

7i:; 

73.3 

68 

F.7 8 

73 . 3 

7? 

71 

71.8 

Description of neighborhood residual noise: Noise levels on this site are due to traffic 

entering and leaving the business district, also the site is bordered by the Pascack 

Valley Rai 1 road. 
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Site number two is located on Hackensack Avenue just south of where Hackensack 
Avenue intersects Anderson Street. 

SITE 2 

NOISE MEASUREMENT REPORT 

Name and Address of Noise Source 

Hackensack Avenue and Anderson 

s treet 

Time Dist. From ENVIRONMENTAL CONDITIONS 
Source Gen. Weather I Temp. l·lind & Dir. 

partially N/W 
12:50 50' sunnv 38° 10 MPH 

partially N/W 
13:50 50' sunnv 380 10 MPH 

partially N/W 
13:20 50' c::1mnv 1Flo l O MPH 

North 
16:30 50' cloudy 37o 4 MPH 

North 
16:45 50' cloudv 37o 4 MPH 

North 
17:00 50' I" 1 n11rfv 1,:;0 4 MPH 

West 
14:30 50' sunny 26° 6 MPH 

West 
14:45 50' sunny 26° 6 MPH 

West 

15:00 50' sunny 26° 6 MPH 

Day and Date of Measurement 

Tuesday J/30/79 
Wednesday J/3)/79 
Tuesday 216179 

Cal. Check Meter l Meter 2 
Range Range 

dB dB 

88 90 
ves 67 66 

85 90 
ves 67 67 

85 85 
ves 68 67 

86 84 
yes 64 63 

87 87 
yes 65 66 

87 90 
VPC:: fi4 f;r:; 

88 80 
yes 61 62 

86 88 
yes 61 62 

88 88 

yes 62 64 

Avg. 
dB 

77.8 

77.3 

76.3 

74.3 

76.3 

76 5 

72.8 

74 .3 

75.5 

Description of neighborhood residual noise: Noise levels on this site are due to traffic 

entering and exi ti ng the busi ness di stric t . also Hackensack Avenue runs between Route 4 

and 80. 
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Site number three is located on Clay Street near the intersection of Clay 

Street and First Street. 

SITE 3 

NOISE MEASUREMENT REPORT 

Name and Address of Noise Source 
Clay Street and First Street 

Time Dist. From ENVIRONMENTAL CONDITIONS 
Source Gen. Weather Temp. Wind & Dir. 

S/E 
12:45 50' sunnv 33o 3 MPH 

S/E 
13:00 50' sunnv 33° 3 MPH 

S/E 
13: 15 50' -sunnv 33o 3 MPH 

N/W 
03:00 50' clear 24° 2 MPH 

N/W 
03:15 50' clear 24° 2 MPH 

N/W 
n.l • ":10 l'iO ' Cl,.,,,.. ?40 ? MOH 

West 

15:30 50' sunny 25° 5 MPH 

West 

15:45 50' sunnv 25° 5 MPH 

West 

16:00 50' sunny 25° 5 MPH 

Day and Date of Measurement 

Tuesday 1/16/ 79 
Wednesday 1/17/79 
Tuesday 2/ 5/79 

Cal . Check Meter 1 Meter 2 
Range Range 

dB dB 

65 62 
ves 55 55 

68 62 
ves 49 55 

66 68 
ves 52 52 

45 -
yes 32 

56 -
ves 34 

55 -
""C: '1,1 

72 74 

yes 55 58 

65 64 

ves 51 50 

74 72 

yes 52 54 

Avg. 
dB 

59.3 

58.5 

59.5 

38.5 

45 

44 5 

64.8 

57.5 

63 

Description of neighborhood residual noise: Noise levels on this site are hi gher than 

most residential streets due to a canrnecciaJ bus company ia the nejqhborhood. 
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Site number four is located on Marvin Avenue which dead-ends several yards 

from Route 80. 

SITE 4 

NOISE MEASUREMENT REPORT 

Name and Address. of Noise Source 

Marvin Avenue 

Time Dist. From ENVIRONMENTAL CONDITIONS 
Source Gen. Weather Temp. Wind & Dir. 

N/W 
12:00 50' cloudv 20° 3 MPH . 

N/W 
12:20 50' cloudv 200 3 MPH 

N/W 
12•4n i;n • cln11nv ?00 3 MPH 

N/W 
15:50 50' cloudv 35o 8 MPH 

N/W 
16:00 50' cloudv 35o 9 MPH 

N/W 
16· 10 50 ' i:ln11nv 1c:;O Q MDl.f 

partially N/W 
15: 15 50' c:.unnv 1R0 10 MPH 

partially N/W 
15: 1(1 i;o • c:.11nnv 1R0 10 MPH 

partially N/W 

15:40 50 ' c;11nnv 38° l O MPH 

Day and Date of Measurement 

Frida y 1/1 2/79 
Monda y 1/ 29/79 
Tuesday 1/ 30/79 

Cal . Check Meter 1 
Range 

dB 

88 

ves 75 

86 
vec; 7? 

88 
V<>C 74 

81 

ves 71 

86 
ves 72 

82 
.,oc;. 7') 

90 

""'" 71 

82 

ves 70 

84 
yes 71 

Meter 2 
Range 

dB 

85 
75 

86 
76 

82 
74 

82 
72 

86 
72 

86 
7? 

90 
7(.. 

86 
73 

90 
75 

Avg. 
dB 

80.8 

Rn 

7q 'i 

76.5 

79 

7P. 

Rl R 

77 .8 

80 

Description of neighborhood residual noise: The proximity of this neighborhood to Route 

aa is the ceasan tac the higher than nnrmaJ residentjaJ nojse level. 
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Site number five is located on Main Street generally near the intersection of 
Main Street and Warren Street. 

SITE 5 

NOISE MEASUREMENT REPORT 

Name and Address of Noise Source 
Main Street and Warren Street 

Time Dist. From ENVIRONMENTAL CONDITIONS 
Source Gen. Weather Temp. Wind & Dir. 

South 
13:00 50' sunnv 450 2 MPH 

South 
13: 15 50' sunnv 45o 2 MPH 

South 
13:30 50' ·sunnv 4i;O 2 MPH 

partially N/W 
11 .oi; i:; n • <:.11nnv ~AO in unu 

partially N/W 
11:20 50' sunny 38° 10 MPH 

partially N/W 
11:35 50' sunny 38° 10 MPH 

I 
N/W 

14: 15 50' sunny 33° 4 MPH 

N/W 
14:30 50' sunny 330 4 MPH 

N/W 
14:45 50' sunny 33° 4 MPH 

Day and Date of Measurement 

Tuesday 1/ 23/79 

Tuesday 1/ 30/ 79 
Wednesday 1/31 / 79 

Cal. Check Meter l Meter 2 
Range Range 

dB dB 

74 76 

ves 55 54 

72 79 
ves fi(1 62 

82 82 
ves 54 E;? 

86 86 
.. ,., .. c:o c:., . 

80 79 
yes 57 58 

78 78 
ves 60 55 

92 92 
yes 60 62 

77 77 
yes 55 59 

72 78 
yes 53 54 

Description of neighborhood residual noise: This site is in the heart of the central 

business district, noise levels are generated by the almost constant flow of traffic. 
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Avg. 
dB 

64.8 

~A 1 

F, 7 i; 

"11 0 

68.5 

67.8 

76.5 

67 

64.3 



Site number six is located on Hudson Street near the intersection of Hudson 

Street and East Kennedy Street. 

SITE 6 

NOISE MEASUREMENT REPORT 

Name and Address of Noise Source 

Hudson Street and East Kennedy 

street 

Time Dist. From ENVIRONMENTAL CONDITIONS 
Source Gen. Weather Temp. Wind & Dir. 

partially N/W 
14:50 50' sunnv 38° 8 MPH 

partially N/W 
16 : 10 50' sunnv 380 8 MPH 

partially N/W 
15:30 50' sunnv ·ui.o fl MPH 

partially N/W 
10:10 50' sunny 36° 10 MPH 

partially N/W 
10:25 50' sunnv 36° 10 MPH 

partially N/W 
10:40 50' sunnv 1fi 0 10 MPH 

N/W 
13·00 I,{') I c:••'lnv 110 LI MDW 

N/W 
13 : 15 50' sunny 33o 4 MPH 

N/W 
13: 30 50' sunny 330 4 MPH 

Day and Date of Measurement 

Monda y l /29/79 

Tuesday 1/ 30/79 
Wednesday 1/31/79 

Cal. Check Meter l Meter 2 
Range Range 

dB dB 

82 82 

ves 66 64 

88 92 

ves 66 67 

84 84 
ves 61 64 

86 85 

yes 71 65 

82 90 

ves 59 64 

90 93 
VP «;. 62 fifi 

82 88 
""'r h? "" ~ 

91 94 

yes 64 64 

82 82 

yes 64 64 

Avg. 
dB 

73.5 

78.3 

73.3 

76.8 

73.8 

77 .8 

Bi:; 

78.3 

73 

Description of neighborhood residual noise: The high noise levels at this site are due 

to its proximity to the on-off ramp of Rcute 80 
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APPENDIX D 
VEGETATION 

The natural vegetation of an area can be studied and evaluated by the use 
of the transect and quadrat method. A Transect is a compass heading which cuts 
through as many different plant communities as possible. A guadrat is the area 
actually studied. It is 33' x 33'; one fortieth of an acre. 

Quadrat sites are located along the transect line. Their location on the 
transect line is determined by the topography. Each quadrat site should encom
pass different topographical features, such as altitude and slope, than the pre
vious sites. This way a greater variety of plant communities may be examined. 

Once the quadrat site has been selected and the area roped off, the next 
step is to identify and count all the species within. The basal area of all 
the trees should also be measured. The basal area is the circumference of the 
tree 4 1/2 feet above ground level. After the trees have been identified, 
counted and measured, the ground cover' should be noted. 
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An explanation of the column headings will make the following tables more 

clear. 
Number of Quadrats of Occurrence: The number of quadrats a species occurs 
in. 
Number of Trees: The total number of a particular species found in a quad
rat. 
Total Basal Area: The toal basal area of a particular species within the 
quadrat. 
Relative Frequency : The frequency of a particular species in comparison 
to the total number of other species; obtained by dividing the total num
ber of individuals of that species in all quadrats by the total number of 
quadrats examined. 
Relative Density: The average number of individuals of a species per quad
rat;·obtained by dividing the ·total number of individuals of that species 
in all quadrats by the total number of trees in all quadrats. 
Relative Dominance: The total basal area of a particular species in com
parison to the total basal areas of all trees. This is obtained by divid
ing the total basal area of one species in all quadrats by the total basal 
area of all ouadrats. 

T1 

N 

\ 
Fig. 35 Location of Borg 1 s Woods and Quadrat Sites 
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Transect line number one lies at a higher ~levation and on better drained soil 
than transect line number two. 

# of Quadrats 
Species of Occurrence 

Black Cherry l 

American 
Beech l 

Red Oak l 
Ironwood l 

Total 4 

# of 
Trees 

6 

6 
l 
l 

14 

TABLE 32 
Transect 1 #1 

Total Basal 
Area 

36 11 

161 11 

62 11 

411 

263 11 

Ground Cover: Maple-leaved viburnum 

# of Quadrats 
Species of Occurrence 

American 
Beech l 

Black Birch l 
Red Oak 1 

Total 3 

# of 
Trees 

4 
2 
2 

8 

TABLE 33 
Transect l #2 

Total Basal 
Are.a 

255 11 

44 11 

79 11 

378 11 

Ground Cover: Maple-leaved viburn~m, Witch Hazel 
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Relative Relative Relative 
Frequency Density Dominance 

25% 43% 14% 

25% 43% 61% 
25% 7% 24% 
25% 7% 2% 

100% 100% 100% 

Relative Relative Relative 
Frequency Density Dominance 

33.3% 50% 67% 
33.3% 25% l2% 
33.3% 25% 21% 

100% 100% 100% 



Transect line number two lies at the bottom of a steep slope with poor drainage 

TABLE 34 
Transect 2 #1 

# of Quadrats # of Total Basal Relative 
Species of Occurrence Trees Area Frequency 

Sugar Maple l 4 7211 16.6% 

Black Cherry l 4 411 16.6% 

Ailanthus 1 l 20 11 16.6% 
American 

Beech l 4 7511 16. 6% 

White Ash l l 1311 16.6% 

White Oak l 1 21 11 16.6% 

Total 6 15 206 11 100% 
--·-

Ground Cover: Maple-leaved viburnum, yellow dogtooth-violet 

# of Quadrats # of 
Species of Occurrence Trees 

White Ash l l 

Red Maple l l 

Red Oak l 2 
Tulip 1 1 

Ironwood l 4 

American Elm l 1 
American 

Beech l 7 

Total 7 17 

TABLE 35 
Transect 2 #2 

Total Basal 
Area 

32 11 

44 11 

61 11 

69 11 

33 11 

14 11 

183 1' 

436 11 

------

Relative 
Frequency 

14.3% 

14.3% 

14.3% 

14. 3% 

14.3% 

14.3% 

14.3% 

100% 

Relative Relative 
Density Dominance 

26.7% 35% 

26.7% 2% 

6.7% 10% 

26.7;;, 37% 

6.7% 6% 

6.7% 10% 

100% 100% 

··-·· ,. -- . ------ - --------
Relative Relative 
Density Dominance 

--
6% 7% 

6% lo ·¼ 
,n 14% 

6% 16% 

24% 8% 

6% 3% 

41% 42% 

l 007: 100% 

Ground Cover: Skunk Cabbage, Spring Beauty, Yellow Dogtooth-violet, Witch Hazel, 
Maple-leaved viburnum, Christmas fern 
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TABLE 36 
Total all Quadrats 

# of Quadrats # of Total Basal Relative Relative Relative 
Species of Occurrence Trees Area Frequency Density Dominance 

Black Cherry 2 10 40 11 10% 19% 3% 
American 

Beech 4 21 711 11 20% 39% 54% 

Red Oak 3 5 202 11 15% 9% 15% 
Ironwood 2 5 37 11 10% 9% 3% 
Black Birch 1 2 44 11 5% 4% 3% 
Sugar Maple 1 4 72 11 5% 7% 5% 
Ailanthus 1 1 20 11 5% 2% 2% 
White Ash 2 2 45 11 10% 4% 3% 
White Oak 1 1 21 11 5% 2% 2% 
Red Maple 1 l 44 11 5% 2% 3% 
Tulip 1 1 69 11 5% 2% 50• :i;, 

American Elm 1 1 14 11 5% 2% l 01 
JO 

Total 20 54 1319 11 1om~ 100% 100% 
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BORG WOODS - PARK PROPOSAL 

In the northwest section of Hackensack lies a tract of undeveloped land 
approximately 16 acres in size. This land area is situated west of Summit 
Avenue, south of Fairmount Avenue and generally north of West Anderson Street. 
It is of special interest for several reasons: 1) the City of Hackensack, as 
recorrrnended by their Master Plan (1975), is in need of additional park and 
recreation acreage. Hackensack presently has only one-third of the parks and 
recreation acreage which is generally recommended to meet the needs of its 
population (Hackensack Revised Master Plan, 1975);2) the land exhibits various 
points of ecological interest. Thirteen different species of native trees 
were documented in a limited .quadrat study, and at least 4 other species were 
noted in general observation. In addition to this interesting diversity of 
vegetation, several of the trees studies measured over 7 feet around. It is 
possible that many trees in this area are well over 200 years .old. 

It is in the opinion of the Bergen County Community Action Program En
vironmental Assessment Team that this land would best serve the City of Hack
ensack if it were acquired by the City to serve as a park with an undisturbed 
nature-like setting. A winding walkway and bicycle path could be constructed, 
along with occasional benches and ~icnic areas, to allow people to enjoy a 
quiet day in a nature setting. At present, neither Hackensack or southeast 
Bergen County have any parks designed like this. 

The land in question is presently owned by the Bergen Evening Record. 
Efforts could be made by the City of Hackensack to acquire this land through 
federal Green Acres funding or by other means determined by the City. 
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APPENDIX E 
COMMUNITY SURVEY 

TABLE 37 
QUALIFICATIONS OF RESIDENTS SURVEYED 

How long have you lived in your present home? 

Less than 1 

1 - 5 

6 -10 

Over 10 

l 

2 

5 

5 

18 

Do you have a car? 

Yes 

No 

29 

l 

Sex of respondents 

Male 

Female 

20 

10 

2 

3 

8 

2 

17 

2 

25 

5 

2 

16 

14 

Residential Areas 
3 4 5 

4 4 l 

7 4 7 

3 10 4 

16 12 18 

Residential Areas 
3 4 5 

25 30 29 

5 0 l 

Residential Areas 
3 4 5 

11 14 13 

19 16 17 

241 

6 Tota 1 

2 16 

6 37 

2 26 

20 l 01 

6 Total 

27 165 

3 15 

6 Total 

16 90 

14 90 



Age of respondents 

Less Than 25 

26 - 35 

36 - 50 

51 - 65 

Over 65 

Family Income 

Less than $5000 

$5 - 10,000 

$10 - 20,000 

Above $20,000 

2 

6 

8 

7 

7 

2 

2 

10 

3 

6 

8 

5 

3 

9 

10 

Residential Areas 
3 4 5 6 Total 

4 3 l 3 15 

5 5 4 7 37 

9 6 7 8 41 

3 5 ·12 6 39 

8 11 6 6 46 

Residential Areas 
2 3 4 5 6 Tota 1 

4 6 4 2 4 25 

8 8 5 5 4 33 

9 7 8 8 14 55 

4 5 8 7 5 39 
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TABLE 38 NEIGHBORHOOD RATINGS OF COMMUNITY CONDITIONS 

Air Qualit,>: 

Good 

Bad 

Satisfactory 

Noise Level 

Good 

Bad 

Satisfactory 

. 1 

12 

3 

14 

l 

8 

5 

17 

2 

6 

3 

20 

2 

7 

4 

19 

Quality of Drinking Water 

Good 

Bad 

Satisfactory 

8 

9 

13 

2 

6 

4 

18 

Residential Areas 

3 4 5 6 Total 

9 6 4 3 40 

2 5 14 9 36 

16 1'7 12 15 94 

Residential Areas 

3 4 5 6 Total 

6 12 7 4 44 

6 3 9 16 43 

18 14 14 8 90 

Residential Areas 

3 4 5 6 Total 

8 9 10 11 52 

5 5 7 5 35 

17 15 13 12 88 
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Central 
Business 
District 

7 

5 

16 

Central 
Business 
District 

6 

8 

16 

Central 
Business 
District 

7 

11 

10 



Visual Attractiveness 

Good 

Bad 

Satisfactory 

13 

0 

14 

Traffic Conditions 

Good 

Bad 

Satisfactory 

l 

9 

4 

16 

Parking Conditions 

Good 

Bad 

Satisfactory 

1 

10 

4 

14 

2 

7 

9 

13 

2 

6 

9 

13 

2 

4 

9 

16 

Residential Areas 

3 4 

9 17 

8 3 

13 10 

.Residential Areas 

3 4 

2 13 

9 5 

19 11 

Residential Areas 

3 4 

4 16 

12 6 

14 8 

244 

5 6 

12 5 

3 7 

15 15 

5 6 

9 3 

8 13 

12 14 

5 6 

11 9 

6 10 

11 11 

Total 

63 

30 

80 

Total 

42 

48 

85 

Total 

54 

47 

74 

Central 
Business 
District 

5 

10 

15 

Central 
Business 
District 

3 

17 

10 

Central 
Business 
District 

4 

20 

6 



Flooding 

Good 

Bad 

Satisfactory 

1 

11 

6 

10 

Qua 1 i ty of Roads 

Good 

Bad 

Satisfactory 

1 

11 

5 

12 

Police Department 

Good 

Bad 

Satisfactory 

24 

0 

6 

2 

4 

13 

13 

2 

4 

9 

16 

2 

19 

0 

10 

Residential Areas 

3 4 5 

6 11 4 

6 4 6 

16 10 15 

Residential Areas 

3 4 5 

7 10 12 

3 3 5 

20 17 12 

Residential Areas 

3 4 5 

20 23 21 

0 0 l 

7 6 8 
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6 Total 

13 49 

12 47 

3 67 

6 Total 

6 48 

6 31 

18 95 

6 Total 

20 127 

0 1 

8 45 

Central 
Business 
District 

5 

18 

6 

Central 
Business 
District 

7 

6 

17 

Central 
Business 
District 

23 

0 

6 



Fire De partment 

Good 

Bad 

Satisfactory 

l 

25 

o 

5 

Ambulance Service 

Good 

Bad 

Satisfactory 

l 

25 

0 

3 

Street Cleaning 

Good 

Bad 

Satisfactory 

l 

20 

2 

8 

2 

20 

o 

8 

2 

22 

o 

5 

2 

10 

8 

11 

Residential Areas 

3 4 5 

19 25 23 

o o o 

6 4 7 

Residential Areas 

3 4 5 

23 25 21 

o 0 0 

5 3 8 

Residential Areas 

3 4 5 

16 11 10 

2 6 12 

11 13 8 
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6 Total 

19 131 

o o 

8 38 

6 Total 

20 136 

o 0 

8 32 

6 Total 

11 78 

6 36 

13. 64 

Central 
Business 
District 

24 

0 

5 

Central 
Business 
District 

23 

o 

4 

Central 
Business 
District 

15 

5 

9 



Snow Removal 

Good 

Bad 

Satisfactory 

l 

14 

2 

14 

Garbage Remova 1 

Good 

Bad 

Satisfactory 

20 

3 

7 

2 

6 

9 

13 

2 

19 

0 

10 

Residential Areas 

3 4 5 

11 9 13 

7 9 10 

11 12 7 

Residential Areas 

3 4 5 

19 17 15 

4 2 6 

7 11 9 
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6 Total 

10 63 

7 44 

12 69 

6 Total 

18 108 

l 16 

11 55 

Central 
Business 
District 

13 

5 

11 

Central 
Business 
District 

15 

13 
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TABLE 39 AVAILABILITY OF COMMUNITY SERVICES 

Sho pping Facilities 

Good 

Bad 

Satisfactory 

l 

28 

0 

2 

Public Trans portation 

Good 

Bad 

Satisfactory 

Hea 1th Care 

Good 

Bad 

Satisfactory 

19 

4 

~, 
,J 

18 

0 

6 

2 

24 

0 

5 

2 

12 

6 

9 

2 

13 

0 

12 

249 

Residential Areas 

3 4 5 6 Total 

23 20 20 21 136 
i 

0 2 2 l 5 

7 8 8 8 38 

Residential Areas 

3 4 5 6 Total 

18 17 16 16 98 

0 l 2 0 13 

5 6 8 10 41 

Residential Areas 

3 4 5 6 Total 

13 17 16 9 86 

1 0 0 l 2 

10 7 7 11 53 



Recreational Facilities 

Good 

Bad 

Satisfactory 

13 

2 

8 

Community Interaction 

Good 

Bad 

Satisfactory 

l 

11 

0 

9 

Parks and Open Spaces 

Good 

Bad 

Satisfactory 

1 

18 

1 

9 

2 

7 

3 

13 

2 

3 

5 

11 

2 

10 

6 

13 

Resictential Areas 

3 4 5 6 Total 

10 11 10 6 57 

2 5 6 5 23 

14 6 6 11 58 

Residential Areas 

3 4 5 6 Total 

2 10 4 3 33 

6 l 3 4 19 

11 8 11 14 64 

Residential Areas 

3 4 5 6 Total 

11 11 11 10 71 

3 3 3 5 21 

13 11 10 12 68 
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Schools 

Good 

Bad 

Satisfactory 

Day Care 

Good 

Bad 

Satisfactory 

l 

21 

l 

4 

10 

l 

3 

2 

14 

l 

11 

2 

5 

l 

4 

251 

Residential Areas 

3 4 5 6 Total 

6 14 15 10 80 

l l 0 5 9 

12 5 7 8 47 

Residential Areas 

3 4 5 6 Total 

3 4 7 2 31 

0 l 0 0 3 

5 2 3 7 24 



TABLE 40 AREAS OF CONCERN 

Conmunitl Services 
Residential Areas Central 

Business 
l 2 3 4 5 6 Total District 

Most I 2 4 

I 
4 

I 
2 

I 
4 

I 
4 

11 

20 

I 8 Least 3 7 5 3 5 4 27 

Flooding 
Residential Areas Central 

Business 
1 2 3 4 5 6 Total District 

Most I 2 11 

I 
6 

I 
9 

I 
10 

I 
18 

II 
56 

I EB Least 11 3 7 8 7 2 38 

Traffic 
Residential Areas Central 

Business 
l 2 3 4 5 6 Total District 

Most I 9 2 

I 
9 

I 
5 

I 
9 

I 
7 

11 

41 

I Ea Least 5 5 6 4 5 5 30 

Zoning 
Residential Areas Centra 1 

Business 
l 2 3 4 5 6 Total District 

Most I 5 

I 
6 

I 
4 

I 
5 

I 
3 

I 
3 

11 

26 

I E8 Least 8 9 7 7 7 8 46 
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Air and Water Po 11 uti on 
Residential Areas Central 

Business 
l 2 3 4 5 6 Total District 

Most I 7 9 11 

I 
10 

I 
10 

I 
4 

II 
51 

I ~ 6 a 2 3 4 2 17 Least 

Taxes 
Residential Areas Central 

Business 
l 2 3 4 5 6 Total District 

Most I 24 19 22 

I 
15 

I 
24 

I 
24 

!11 2~ I w Least a 1 a a a 0 

Crime 
Residential Areas Central 

Business 
1 2 3 4 5 6 Total District 

L U 

Most I 18 17 16 

I 
21 

I 
16 

I 
8 

II 
96 

I w Least 2 1 2 0 l 0 6 

I.. 

Noise -
Residential Areas Central 

Business 
l 2 3 4 5 6 Total District 

Most I 3 4 2 

I 
2 

I 
3 

I 
10 

II 
24 

I 58 Least 5 8 10 3 9 6 41 
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Education 
Residential Areas Central 

Business 
l 2 3 4 5 6 Total Di strict 

Most I 12 10 12 

I 
6 

I 
10 

I 
6 

11 

56 

I 83 Least 2 4 0 l 3 2 12 

012en s12ace and Parks 
Residential Areas Central 

Business 
1 2 3 4 5 6 Total District 

Most I 1 3 1 

I 
l 

I 
0 

I 
3 

11 

9 

I 5B Least 7 9 6 101 10 8 50 

Public Transeortation 
Residential Areas Central 

Business 
l 2 3 4 5 6 Total District 

Most I 3 3 

I 
l 

I 
2 

I 
0 

I 
2 

11 

11 

I B Least 10 10 7 13 13 9 62 

Communitt Functions 
Residential Areas Central 

Business 
l 2 3 4 5 6 Total District 

Most I 0 l 0 

I 
0 

I 
0 

I 
l 

II 
2 

I 5B Least 12 l8 17 15 8 11 81 
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TABLE 41 CITYWIDE OPINION OF RENOVATION OF BUSINESS DISTRICT 

Would you say it will benefit Hackensack? 
Residential Communities 

2 3 4 5 6 Total 

yes 20 17 19 22 18 13 109 

no 4 8 12 6 12 14 56 

Would you say it will benefit your neighborhood? 
Residential Communities 

l 2 3 4 5 6 Total 

yes I 8 7 6 

I 
8 

I 
7 

I 3 II 
39 

18 21 22 21 25 124 no 17 

Is it a good use of tax dollars? 
Residential Communities 

l 2 3 4 5 6 Total 

yes 12 10 10 15 12 7 66 

no 12 15 18 13 14 20 92 
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Central 
Business 
District 

Central 
Business 
District 
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Central 
Business 
District 



TABLE 42 CITYWIDE RATING OF QUALITY OF LIFE 

Would you say you are satisfied or dissatisfied with the quatity of life in 
your community? 

Residential Areas Central 
Business 

l 2 3 4 5 6 Total District 

satisfied 
12: I 

26 26 25 

I 
28 

I 
24 

11 
l ~: I ffi dissatisfied 4 3 1 2 6 
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r First Presbvterian Church, Hackensack 

• 
• 
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GLOSSARY 
ALLUVIAL FAN 

ALLUVIAL SOIL 

ALLUVIUM 

AQUIFER 

BAS EFL OW 

BASIN 

BOD 

BIOSPHERE 

CANOPY 

CARRYING 
CAPACITY 

CFS 

CLIMAX 

DISCHARGE 

DRAINAGE BAS IN 

DRIFT 

a fan - shaped deposit of alluvium made by a stream where it 
runs out onto a level plain or meets a slower stream (2) 

a soil developing from recently deposited alluvium and exhi
biting essentially no horizon development or modification of 
the recently deposited materials (8) 

sediments deposited by streams in land environments (6) 

a body of permeable rock or regolith through which groundwater 
moves and is capable of producing water as from a well (2,6) 

the sustained or dry weather flow of a stream, whether or not 
affected by man (3) 

an extensive depressed area into which the adjacent land drains 
and having no surface outlet (2) 

(Bio chemical oxygen demand) is the amount of oxygen required 
by bacteria while stabilizing decomposable organic matter 
under aerobic conditions (11) 

the totality of Earth's organisms (6) 

the cover of leaves and branches formed by the tops or crowns 
of plants as viewed from above the cover (9) 

fixed upper limit of any system. When the carrying capacity 
of any system is exceeded, that system's safe level of opera
tion is endangered 

the volume of water represented by a fl ow of 1 cubic foot 
passing a given point during l second 

the highest ecological development of a plant community capa
ble of perpetuation under the prevailing cl i matic and soil 
conditions (9) 

rate of flow at a given instant in terms of volume per unit 
of time (9) 

is a part of the surface of the earth that is occupied by a 
drainage system, which consists of a surface stream or body 
of impounded surface water together with all tributary surface 
streams and bodies of impounded water 

sediment deposited directly by glaciers or indirectly in gla
cial streams, lakes, and the sea (6) 
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EFFLUENT 

FAULT 

FECAL COLIFORM 

FOLDING 

FRAGIPAN 

g/ml 

GLACIAL OUTWASH 

GLACIAL TILL 

GLACIER 

GROUNDWATER 

HABITAT 

solid, liquid or gas wastes which enter the environment as a 
by-product of man-oriented processes (9) 

a fracture a~ong which the rocks have been displaced relative 
to each other (6) 

a group of bacteria normally present in large numbers in the 
intestinal tracts of humans and other warm-blooded animals (9) 

a pronounced bend in layers of rock (6) 

a loamy, brittle, subsurface horizon that is very low in or
ganic matter content and clay, but rich in silt or very fine 
Sand, that slows the movement of water. The layer is seem
ingly cemented (8) 

(grams per milliliter) is a unit expressing the concentration 
of chemical constituents in a solution as weight (grams) of 
solute per unit volume (milliliter) of water 

cross-bedded gravel, sand, and silt deposited by melt water 
as it flowed from glacial ice (8) 

unsorted , non-stratified glacial drift consisting of clay, 
silt, sand and boulders transported and deposited by glacial 
ice (8) 

a body of ice>consisting mainly of recrystallized snow, flow
ing on a land surface with definite lateral limits (2,6) 

that part of subsurface water which is contained in the bed
rock and regolith and acts a zone of saturation (2,6) 

the environment in which the life needs of a plant or animal, 
organism, population or community are supplied (9) 

HYDROLOGIC CYCLE the circuit of water movement from the atmosphere to the earth 
and the return to the atmosphere through various processes (9) 

IGNEOUS ROCKS 

INFILTRATION 

JTU 

LOAMY 

METAMORPHIC 
ROCKS 

rock formed by the cooling and solidification of magma (9) 

the gradual downward flow of water from the surface through 
the soil to groundwater and water table reservoirs (9) 

(Jackson turbidity units) is a unit of measurement used in 
water quality analysis to measure the degree of turbidity in 
a water body. 

intermediate in texture and properties between fine-textured 
and coarse-textured soils (8) 

rock formed within Earth's crust by transformation, in the 
solid state, of pre-existing igneous or sedimentary rocks as 
a result of high temperature, high pressure, or both (6) 
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mgd 

mg/1, MG/L 

MORAINE 

MOTTLED 

OUTCROP 

PARENT ROCK 

PEAK FLOW 
(DISCHARGE) 

PERCHED WATER 
TABLE 

POTABLE WATER 

PRECIPITATION 

ppm 

RUNOFF 

SEDIMENT 

SHALE 

SLOPE 

SOIL HORIZON 

SOLAR INSOLATION 

million gallons per day 

(milligrams per liter) is a unit for expressing the concen
tration of chemical constituents in solution. Milligrams 
per liter represents the weight of solute per unit of water 

drift deposited chiefly by direct glacial action, and having 
constructional topography independent of control by the sur
face on which the drift lies (2) 

irregularly marked with spots or different colors. Mottling 
in soils usually indicates poor aeration and lack of good 
drainage (8) 

the exposure of bedrock or strata projecting through the 
overlying cover of detritus and soil (2) 

the original rock from which sediments were derived to form 
later rocks (2) 

maximum discharge of a body of water at a given point or from 
a given area during a specified period of time 

the water table above an impermeable bed underlain by unsat
urated rocks of sufficient permeability to allow movement of 
groundwater (8) 

water that is drinkable (2) 

a general term for all forms of falling moisture, includin0 
rain, snow, hail and sleet (9) 

(Parts per million) is a unit for expressing the concentra
tion of chemical constituents by weight, usually as grams 
of constituents per million grams of solution 

that portion of the precipitation on a drainage area that is 
discharged from the area in stream channels (9) 

regolith that is being or has been transported by any of the 
Earth 1 s external processes (6) 

a sedimentary rock formed by the hardening of clay deposits (8) 

the inclined surface of a hill, mountain, plateau, plain or 
any part of the surface of the earth; the angle at which such 
surfaces deviate from the horizontal (2) 

a layer of soil, approximately parallel to the soil surface 
with distinct characteristics produced by the soil forming 
processes (8) 

a measurement expressing the rate of energy falling on a unit 
of surface area (5) 
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r STRATIFIED DRIFT term for glacially-derived sediments that have been sorted 
and layered by melt water (2,6) 

SUBSOIL 

SUCCESSION 

SUPERCONTINENT 
(PANGAEA) 

TOPOGRAPHY 

TRANSPIRATION 

ug/1, UG/L 

UNDERSTORY 

WATERSHED 

WATER SUPPLY 

WATER TABLE 

ZONE OF AERATION 

the soil layers below the plow layer or surface soil. Tech
nically it is the B horizon (8) 

the progressive development of vegetation toward its highest 
ecological expression, the climax replacement of one plant 
community by another (9) 

theoretical great continent in the Northern Hemisphere which 
fragmented to produce the present continents (2) 

the physical features of a district or region such as are 
represented on maps; especially the relief and contour of the 
land (2) 

the process by which water vapor escapes from a living plant 
and enters the atmosphere (2) 

(Micrograms per Liter) is a unit expressing the concentration 
of chemical constituents in a solution as weight (micrograms) 
of solute per unit volume (liter) of water. One thousand 
micrograms per liter is equivalent to one milligram per liter 
(mg/1) 

the lower level of smaller plants under the canopy within a 
forest ( 10) 

the area contained within a drainage divide above a specified 
point on a stream (2) 

a volume of water that has been treated or is safe, and is 
ready for distribution (2) 

the upper surface of the zone of saturation (6) 

the zone in which the open spaces in regolith or bedrock are 
normally filled mainly with air (6) 

ZONE OF SATURATION the subsurface zone in which all openings are filled with 
water (6) 
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