
DRAFT—“WATER QUALITY VARIABLES” 

Introduction 

      “Water quality” defines how a system can behave and be utilized. Ecosystem interactions—such as 

food chains—depend basically on such variables as temperature, dissolved oxygen, salinity, nutrients, 

and pollutants. Uses of the environment—such as water supply and recreation—also are greatly 

affected by water quality. 

     In this unit, we examine studies of the water quality of the Hackensack River system to learn what 

stresses were placed on the river in the Past, what is being done at Present to deal with problems, and 

predictions for the river’s Future.  

Temperature and Dissolved Oxygen (DO) 

     One of the most important factors affecting aquatic systems is water temperature. Levels of dissolved 

oxygen (DO) available for organisms change as temperature changes. Higher temperatures decrease DO 

levels, because warmer water has a lower solubility for gases, and cooler water can have higher levels of 

DO. For example, sometimes fish kills result solely from increased water temperatures because DO 

levels drop below minimal values needed to support fish respiration.  

     Seasonal changes in temperature influence many aspects of river ecosystems. As ice melts and water 

becomes warmer in the spring, algae blooms occur, and can provide nourishment for larger organisms. 

During the summer, warm waters reduce the levels of activity. As temperatures start to decrease in 

autumn, there may be a second algal bloom. When ice covers the surface, temperatures in the unfrozen 

water below may drop to 4o C (40 o F). But fish and other river organisms can survive at this temperature 

and come out of hibernation in the spring to begin the ecosystem cycles once again.  

Salinity  

     “Salinity” refers to the level of dissolves salts in the water and plays a major role on ecosystems. 

Salinity is usually described by a unit that is a variation of per cent. “Per cent” means “parts per 

hundred.” Salinity is measured more precisely to tenths of a percentage point, so it is stated as “parts 

per thousand” or “ppt.” Ocean waters off the NJ shore often have salinities on the order of 34 – 36 ppt. 

Freshwater streams may have salinities in the 0 – 5 ppt range. “Brackish” estuary systems generally have 

salinities in the 10 - 25 ppt level.              

                                       

Source:  



     Different fish can tolerate different salinity levels, so populations can vary in within a river system 

from its mouth to its headwaters. The upper part of the Hackensack above the Oradell Dam is a 

freshwater system, and a major source for water supply. Below the dam, the lower Hackensack is a 

brackish estuary where quite different organisms make their home. Heavy rainfall or severe droughts 

can greatly change salinity levels in this part of the Hackensack ecosystem.  

     Like temperature, salinity can vary on a daily basis, often because of the changing tides. Since salinity 

directly affects water density, measurements of salinity are useful for understanding how water near 

the surface and at the bottom may mix. This can also influence DO levels. In some estuary systems, 

shallower water may be fresher and deeper parts of the water column may be saline. Because salinity is 

caused by dissolved ions, it can also play a role in how heavy metals and other pollutants behave in a 

water system.  

Turbidity 

     One of the most obvious things most people notice about the Hackensack River is that it is ‘muddy.’ 

The level of material suspended in the water is called its “turbidity.” The upper, freshwater part of the 

Hackensack is much clearer, so any ‘muddiness’ may raise concerns. One factor that can influence 

turbidity is the tidal flow in the estuary below the dam. As the water levels change, mud flats exposed to 

air at low tides may become a source for turbidity as the tide comes in. The system is always being 

‘stirred,’ with little opportunity for the suspended materials to settle out. Another factor is storm runoff 

that can bring in lot of eroded material into the river. 

Heavy Metals and Pollutants 

     The Hackensack system was long abused during its Industrial Past. Many manufacturing processes 

along the river and its tributaries dumped waste products into the streams when the ‘rule of thumb’ 

was, “The solution to pollution is dilution.” The arrival of the Clean Water Act in 1972 and subsequent 

rigid guidelines for water quality brought an end to the manufacturing, but damage to the environment 

is long-term and difficult to remediate. 

     Muds, sands, and other materials making up the bottom sediments constantly interact with the water 

and thus are another important component of the Hackensack ecosystem that must be monitored. 

Sediments in the Meadowlands contain higher than acceptable levels of such heavy elements as 

cadmium, lead, zinc, chromium, nickel, copper, manganese, and mercury. The water also receives inputs 

of nitrates and phosphates, which can affect plankton levels. 

     Much of the region was also used as open garbage dumps, leaving a legacy of matter that has, in 

many cases, now been covered, but still is slowly decaying. At the peak of such land use in the 1950s and 

1960s, there were more than 500 garbage dumps. Other parts of the region were better-designed 

sanitary landfills, but even these present a long-term problem for the environment. The Overpeck Park 

lake on a tributary of the river is now a popular kayak/canoe/crew venue. But paddlers can easily see 

along the banks the remains of garbage dumped decades ago.    

     Rainfall can leach through the piles and bring organic matter into the river system. Some of these are 

toxic organic compounds that can enter the food chains.   

Monitoring the Hackensack River and Meadowlands Water Quality 

     The Hackensack Meadowlands Development Commission was first organized around 1970, as the 

“Environmental Movement” began in this country, and soon started to measure the extent of 



environmental stress in the region. This work continues more than four decades later through the New 

Jersey Meadowlands Commission (NJMC) and the Meadowlands Environmental Research Institute 

(MERI).    

     Other parts of the Hackensack River are also monitored by the United Water Company, the NJ 

Department of Environmental Protection (DEP), the US Geological Survey (USGS), and others.  

          MERI provides online data reports concerning routine measurements of temperature, water 

depth, dissolved oxygen, salinity, and turbidity collected at established locations in the Meadowlands 

District. Below are examples of how they display these data. 

 

Source: http://data.vistadatavision.com/vdv_historical.php?station_id=-1&page_id=-1&direct=1  

     MERI scientists and others have conducted many research studies of other environmental factors. 

Current projects are exploring air and water quality monitoring, landfill leachates, and sea level rise.  

Past projects have investigated a wide range of environmental concerns. Examples include behavior of 

blue crabs in contaminated environment, chromium solubility in sediments, wetlands biodiversity, and 

toxic organic compounds. Partners for this research include universities, government agencies, 

consulting firms, and non-profit groups.  

     One special project has been the Secaucus High School High Marsh Study. A tract next to the high 

school has been systematically measured for contaminants to determine the impact of tidal inundations. 

An earlier project involved partnerships with a group of schools in the region for a water quality 

monitoring program that fostered student field experiences.   

     In addition to in-situ measurements, MERI researchers have utilized remote-sensing technologies to 

conduct monitoring of the environment.  

     Hackensack Riverkeeper is a non-profit organization that has played a significant role in bringing 

attention to the river and its water quality. They have partnered with the NJMC and MERI on projects. 

They do not themselves conduct measurements, but through their kayak/canoe rentals and pontoon 

boat eco-tours, they have introduced many school groups and members of the public to the river’s 

ecosystem, multiplying interest in creating a cleaner environment. 

http://www.njmeadowlands.gov/
http://www.njmeadowlands.gov/
http://meri.njmeadowlands.gov/
http://meri.njmeadowlands.gov/
http://data.vistadatavision.com/vdv_historical.php?station_id=-1&page_id=-1&direct=1
http://data.vistadatavision.com/vdv_historical.php?station_id=-1&page_id=-1&direct=1
http://meri.njmeadowlands.gov/projects/#current
http://meri.njmeadowlands.gov/projects/#past
http://meri.njmeadowlands.gov/projects/#past
http://meri.njmeadowlands.gov/projects/high-school-educational-monitoring-program/
http://meri.njmeadowlands.gov/projects/high-school-educational-monitoring-program/
http://www.hackensackriverkeeper.org/


Water Quality Field Testing Kits 

          Suggestions for purchasing water quality field testing kits. (No specific endorsements implied.)  

LaMotte Water Quality Educator and Monitoring Outfit  
     This kit contains all the information and equipment needed to set up a student-operated water quality 

monitoring program. Includes The Monitor's Handbook, a comprehensive guide to water quality testing, andThe 

Water Quality Educator CD-ROM. Thorough, step-by-step indoctrination enables students to make skillful, 

accurate, water quality analyses in the lab or field on the first try. Complete water quality test kit contains all 

materials to perform 50 tests for dissolved oxygen, pH, nitrate nitrogen, alkalinity, phosphate, turbidity, and 

temperature. It is packaged in a field-friendly tote constructed of durable, waterproof fabric and a solid plastic 

bottom that keeps contents dry. Top handle, side handles, and shoulder strap make toting easy. Handy exterior 

pockets are perfect for notebooks, maps, and pens. 

 

 
Available directly from LaMotte or through supply houses, such as Carolina and Wards. 

 

Hanna Water Quality Backpack Lab 

 

HANNA chemical test kits and pocket testers provide valuable tools to help students assess the water quality of 

streams, rivers and lakes. Backpack Lab Water Quality Education Test Kit Includes: 110 tests each for acidity & 

alkalinity, 100 tests for carbon dioxide, dissolved oxygen, hardness, nitrate & phosphate. Hanna pHep 4 

waterproof pH/temperature tester. Hanna DiST 5 waterproof conductivity/total dissolved solids (TDS) tester. 

Secchi disk for turbidity. Backpack carrying case which holds all components of the kit. 

 

 


