


WATER QUALITY ISSUES

Although water quality varies greatly, it is clear that the waters of the Hudson-Raritan Estuary
have been substantially impacted by contaminants attributable to urban development. Water
quality conditions are especially varied because the area is home to a major seaport, large
industrial complexes and residential and commercial facilities serving large industrial and
domestic needs. Consequently, much of the Hudson-Raritan Estuary is not considered fishable
or swimmable.

Many sources contribute to the pollution of the Hudson-Raritan Estuary. Some contaminants
enter the Hudson-Raritan Estuary from the rivers and streams that drain into this watershed.
Some enter the Estuary directly from outfalls, runoff, and rainfall. Rainfall and runoff are
major source of water for the Hudson-Raritan Estuary. The old view that rainwater is a
substance of high purity has been displaced in the past twenty years by the realization that
pollutants in the air are incorporated into rain. Resulting precipitation can carry significant
concentrations of these pollutants.

Major sources of pollution include controlled point sources, such as from industry and sewage
treatment; uncontrolled point sources, such as combined sewer overflows and storm sewer
discharges; non-point sources, such as urban and agricultural runoff; dredging; leachate from
landfills; chronic and acute spills of oil and other contaminants; thermal pollution and air
pollution deposition from nearby and distant locations. Floatable debris from various sources
is a visible problem. The extent of illegal dumping is unknown, but may be significant.

FLUSHING CAPACITY AND POLLUTANT TRANSPORT

Freshwater flow is one of the mechanisms that transports pollutants within and out of the
system. Large amounts of pollutants are brought to the Estuary from upstream sources. The
movement of waters between various bodies of water within the Estuary governs the probable
paths of pollutants that are discharged from various point and nonpoint sources. Movement of
water in, out, and through the Hudson-Raritan system affects water quality. Circulation within
the Hudson-Raritan Estuary, the transport of material through the Estuary, and the exchange
of the estuarine water with the Atlantic Ocean are complex processes. The time scale of these
varies from a few hours to several months. The irregular form and depth of the Estuary
contribute to the complexity of all water quality issues. Sea level variations at the Estuary’s
connections with the open ocean, regional and local winds, and freshwater discharge are
additional contributing factors.

The physical and chemical characteristics (shallow depth, poor circulation, and mixing of fresh
and saltwater) cause pollutants to be flushed relatively slowly. There is a tendency for
pollutants to settle to the bottom. The most critical period for water quality occurs during the
summer months. At this time, river flows are at minimums, causing low flushing capacity in
the system. Water temperature is at a maximum, causing lower saturated oxygen levels and
higher biological productivity.



INDICATORS OF DEGRADATION

Although much of the Estuary’s water quality is good enough to support a healthy, diverse
population of aquatic organisms, pollution and overuse of the Hudson-Raritan Estuary cause
many problems. In some cases pollution impairs human use of the Estuary. In other cases
pollution damages the health and functioning of the estuarine ecosystem. Evidence of
ecosystem stress in the Hudson-Raritan Estuary includes chemical contamination, fishery
closures, fish consumption advisories, fish diseases and fish kills, changes in the distribution
and abundance of living organisms, eutrophication and algal blooms, bathing beach closures,
and aesthetic degradation.

CHEMICAL CONTAMINATION

. Many estuarine systems in the United States are used as depositories for toxic and non-toxic
waste. These chemicals enter the system from sewage, industrial, and non-point sources. The
Hudson-Raritan Estuary is no exception and is continuously exposed to varying concentrations
of chemical mixtures.

Chemicals considered to be contaminants in an estuarine environment are contained in three
basic reservoirs: water, sediment, and biota. The biota reservoir is extremely important since
organisms in an estuary can be adversely affected, and human health hazards can arise through
consumption of the affected organisms. The quantity of the contaminants in the biota reservoir
is small, however, compared to the water reservoir which, in turn, is much smaller than the
sediment reservoir. The consequence of this hierarchy is that, at any point in time, the great
majority of contaminants in an estuary reside in the sediments.

Reports of chemical pollution in Hudson-Raritan Estuary sediments have identified metals,
petroleum hydrocarbons, pesticides and halogenated hydrocarbons as the major contaminants.
Trace metal contaminants include high concentrations of zinc, copper, lead, cadmium and
mercury. The sediments act as a sink or reservoir for both heavy metal and organic
contaminants, taking toxic chemicals from the water column and releasing them when
environmental conditions are suitable. Sediments in many parts of the Estuary are also heavily
contaminated with oil and grease. Newark Bay and the Arthur Kill appear to be the most
severely contaminated. Within Newark Bay the highest concentrations occur in the vicinity of
the mouths of the Passaic and Hackensack Rivers and the Arthur Kill.

The salt marshes which still exist along the shoreline of the Estuary appear to have become
sinks for heavy metals. Extremely high concentrations of metals have been found in marsh
sediments along the Arthur Kill, yet the creeks draining these marshes do not appear to be
exporting the metals. The Harbor is the ultimate sink for toxins associated with sediments for
the entire Hudson/Mohawk basin within New York State. Similarly, Passaic River sediments
are believed to be a major source of dioxin to the area. Many of the contributing industries
(e.g., metal refineries) no longer exist but their discharged wastes still remain within the
sediments. Sediments in this case, are the memory of past abuses.



Unfortunately, many sources of pollutants are still present. Point and nonpoint discharges
and other inputs continue to contaminate sediments. Ocean disposal of dredged material and
sludge may also impact the area.

Raritan Bay is one of fifty national sites studied in the National Oceanic and Atmospheric
Administration (NOAA) National Status and Trend Program for marine environmental quality.
Sediments were analyzed for various metals, pesticides,  PCBs, PAHs and sewage-by-products.
Of the sites monitored throughout the country, the sediments of Raritan Bay had the fifth
highest PAH (polyaromatic hydrocarbons) levels and the third highest PCB and DDT levels.

One of the most important questions concerning the sediments of the estuarine system is
whether the contaminants contained within them can be released. Much of the Hudson-Raritan
system consists of relatively shallow  water where bottom sediments are subject to tidal
currents, storms, waves, and boat propellers. Studies have shown that dredging of the
shipping channels, agitation of sediments, and mild oxidation will cause the release of
contaminants from sediments. Human-induced changes in the Estuary have the potential to
increase the natural processes which can release metals and organic contaminants from the
sediments. One decision which must be made is whether the release of contaminants can be
tolerated. At this point, data is not adequate to indicate the rates of introduction of the various
contaminants into the water column and whether they will then pass out of the system quickly
enough not to affect the biota. The release may not occur at a high enough rate to warrant
concern. However, it should be investigated before large-scale efforts are launched which
would affect the present equilibrium in the system.

Sources which contribute to the high levels of these toxic metals in the Estuary include
wastewater discharges, urban runoff, atmospheric pollutants, accidental spills, landfill leachate
and tributary discharges. Wastewater might be the major contributor of most types of
pollutants, but in some cases other sources are equally important. Innovative management
strategies must be explored to control these sources.

FISHERY CLOSURES AND ADVISORIES

Seafood suffers contamination from two major classes of pollutants - toxic chemicals and
pathogens. Evidence of such contamination may result in closure of shellfish beds or fishing
grounds and the issuance of advisories about eating certain species. Health advisories seek to
limit the number of fish eaten and may reduce consumption completely by creating the
impression that eating fish is harmful. Several commercially and recreationally important
species in the Hudson-Raritan Estuary have become unrnarketable due to public concern about
the accumulation of contaminants in their tissues and the resulting concern that eating them
would pose a health risk to human consumers.

Toxic chemicals may present a health risk to people who consume contaminated fish and
shellfish. PCB’s and dioxin appear to be the major toxic chemicals contaminating  finfish in
the Hudson-Raritan Estuary. Fish become contaminated by ingesting tainted water and/or



food, or directly through gills and skin. Exposure to contaminated sediments also has an
adverse affect on fish. Levels of contaminants found in fish are regulated by the species’ fat
content and amount of exposure to the contaminant in question. However, the effects of the
chemicals on the fish themselves is not well understood. Studies have shown a reduction in
egg hatchability and an increase in egg and larval abnormalities because of elevated pollutant
levels. Metals also tend to accumulate in crustaceans. For example, cadmium levels are high
in the hepatopancreas of blue claw crabs caught in the Hudson River by the Tappan Zee
Bridge. PCB’s and dioxin also accumulate at high levels in the hepatopancreas of lobsters
from this area.

Because of chemical contamination, stringent consumption advisories have been required for
many important commercial and recreational species. In New York State, the advisory
suggests limiting consumption of any fish caught in New York waters to one meal per week.
New York and New Jersey have issued advisories limiting consumption of bluefish, striped
bass, and American eels caught in the Hudson-Raritan Estuary. In New Jersey, channel
catfish are subject to an advisory and in New York, an advisory against consuming the
hepatopancreas portion of lobsters and blue crabs, known as the “mustard” or “tomalley, has
been issued.

The closure of fisheries due to polychlorinated biphenyls (PCB) and dioxin contamination has
had major economic impact. Closure of shellfish beds due primarily to fecal contamination is
another major loss of economic value in the Estuary. Shellfish concentrate bacteria and other
pathogens during their normal feeding process. If these shellfish are consumed by humans, it
may cause disease.

Contamination of shellfish by pathogens in the Hudson-Raritan Estuary is caused mainly by
sewage and nonpoint source pollution. In recent years the contamination has declined slightly
as the number and quality of sewage treatment plants have increased. On the other hand,
contamination from stormwater runoff appears to be increasing. At present, shellfish beds in
the Estuary are closed to harvest with the exception of some beds in Raritan Bay, Sandy Hook
Bay, and the Shrewsbury and Navesink River system which are open for harvesting with the
condition that the shellfish be depurated in clean water for a period of time to allow them to
rid themselves of pathogenic contaminants.

FISH DISEASES AND FISH KILLS

For finfish and invertebrates remaining in the system, elevated incidence of a variety of
diseases, both infectious and non-infectious, have been reported. Pollution weakens these
organisms, making them more susceptible to infections and other diseases. Certain hardy
species in the Estuary, such as softshell clams, grass shrimp and killifish, seem to have
adapted to the polluted environment by becoming resistant to certain chemicals. However, for
other species, lifespans and adaptability to environmental variables has been reduced.
Although there is some evidence of disease in fish associated with pollution in the Hudson-
Raritan Estuary, additional research is needed to identify the types, combinations and



concentrations of pollutants contributing to physiological stress in fishes.

Fish and shellfish in the Estuary may suffer from a variety of diseases including fin rot, shell
disease, tumors, and ulcers. Shell disease, a natural occurrence affecting lobsters, crabs and
shrimp, is more widespread and severe in polluted areas. Other diseases, associated with
pollution are caused by viruses and bacteria. Diseases include lymphocystis, a herpes-like
virus, vibriosis, shell disease, fin rot, skeletal anomalies, and “black gill”. Neoplastic diseases
include epidermal papilloma, stomatopapilloms and hepatoma. In each of these cases, the
prognosis for the afflicted animal varies. Some diseases are fatal while others have little effect
on their hosts.

“Fish Kills” affecting both fm and shellfish are frequently associated with decreased levels of
dissolved oxygen in water. Lowered oxygen levels are often caused by excessive algal
growth, stimulated by an oversupply of nutrients such as nitrogen and phosphorus. Although
these nutrients can come from natural sources, they are also added to water by sewage and
other wastes. Hypoxia or lowered oxygen levels can also be caused directly by decomposition
of organic matter. There are many contributing factors to low dissolved oxygen (DO) levels
in the area; municipal discharges, incoming biological oxygen demand  (BOD) from upstream
point and nonpoint sources, combined sewer overflows (CSOs), urban runoff, industrial
discharges, landfill leachate, benthic deposits and low flow due to upstream diversions.
Dissolved oxygen problems are further aggravated by thermal discharges from non-contact
cooling water. Our Estuary is susceptible to DO problems.

Low DO can induce stress in organisms and modify chemical reactions in the water column.
Many marine organisms use these waters during critical life stages. Low DO can affect
abundance of population, reduce growth rates, and lead to avoidance of an area, placing stress
on adjacent areas.

CHANGES IN DISTRIBUTION AND ABUNDANCE OF ORGANISMS

The ecological resources of the Hudson-Raritan Estuary have been negatively impacted by
anthropogenic influences such as pollution from industrialization, raw sewage disposal,
wetland filling and shoreline alteration, damming, dredging and overfishing. Species that
depend on rivers and estuaries are particularly vulnerable to the negative effects of human
activities. Available information indicates that the numbers of many species of fish and
shellfish in the Hudson-Raritan Estuary region have declined. Some of this decline is due to
natural fluctuations and overfishing, but there is evidence that pollution and destruction of
habitats are contributing factors.

Sturgeon, smelt, and oysters provided good catches for colonial fishers, but by the late
nineteenth century this declined sharply. Between 1900 and 1920, the fisheries collapsed
completely. Disease, water pollution and declining numbers of fish due to overfishing and
habitat destruction (e.g., dam building) were responsible factors. Oyster beds, once abundant
in Raritan Bay, were also destroyed by pollution and overfishing. In the mid-1800’s, there



were over 400 boats and 1,000 to 3,000 people employed in the oyster industry. By the early
twentieth century few remained.  

Paralleling the decline in the oyster industry, studies made during the 1920’s recorded
considerable reduced species richness due to environmental deterioration. This trend
continued and in 1971, 34 of 80 benthic samples taken from various sites within the Estuary
appeared totally devoid of benthic invertebrates that are common in similar, less stressed
environments.

EUTROPHICATION AND ALGAL BLOOMS

Eutrophication and resulting low dissolved oxygen level affect the biological resources of the
Estuary. Overly high nutrient levels allow phytoplankton to grow too much, promoting algal
blooms. Algal blooms are always present in coastal waters but favorable winds, water
temperatures and an over-abundant supply of nutrients cause population explosions within a
single species. Single species blooms, also known as red, green, or brown tides depending
upon the species involved, may discolor water or cause it to smell.

In Raritan Bay and nearby waters, there are typically two periods of intense growth of
phytoplankton; one in the spring dominated by diatoms and one in summer when a small green
alga is most abundant. “Red tides” or blooms of small mobile species called phytoflagellates
most frequently occur from late June through August. Most phytoflagellate blooms last from
one to two weeks, but may persist for up to six weeks. Initial bloom development is promoted
by calm weather. Blooms often spread into coastal waters one or two days later, especially
when the Estuary is flushed by substantial rainfalls. These blooms can extend as far south as
Manasquan. During years when summertime stratification of the water column develops early
(due to wet, warm springs), this may seed hypoxia. Strong stratification prevents mixing of
dissolved oxygen from the surface to the bottom waters whereby bottom waters become
oxygen depleted. When algae blooms die, they fall to the bottom using more oxygen as they
decompose, adding to the problem. Although fish can escape hypoxic conditions by moving to
different areas, bottom dwelling shellfish cannot. An event of this type occurred in 1976
destroying most of the surf clam populations off New Jersey.

Blooms causing water discoloration have occurred for the past 25 years along the shores of
New Jersey and New York. Factors contributing to these blooms include warm temperatures,
ample sunlight, an abundance of nutrients (especially nitrogen and phosphorus) in these
waters, and quiescent weather conditions allowing cells to concentrate. Wastewater
contributes about two-thirds of these nutrients and urban and agricultural runoff contributes the
rest. Extensive algal blooms will continue to occur as long as favorable blooming conditions
prevail. Much of the Hudson-Raritan system has high nutrient levels, especially the Arthur
Kill, Kill Van Kull, East River, and Newark Bay. This region is considered eutrophic, subject
to algal blooms and low dissolved oxygen levels.

Reductions in nutrient levels both in the Hudson-Raritan and along the coast would lessen the  



frequency and severity of blooms, as well as resulting dissolved oxygen problems. Since
phosphorus is easier and less expensive to control than nitrogen, nutrient reduction programs
often concentrate on phosphorus. However, phosphorus control alone may not have the
desired result. A recent study indicated that phosphorus removal in the Hudson-Raritan would
reduce algal growth there and in adjacent coastal waters.

BATHING BEACH CLOSURES

Beaches are scattered throughout the Hudson-Raritan Estuary from New York City to the
Raritan Bay and Sandy Hook Bay shorelines. Floatables and pathogens are two major causes
of beach closures. Floatable debris has been a major cause of beach closures in recent years.
Materials such as styrofoam, paper products, wood, tar balls, sewage, and medical wastes
frequently wash up on beaches. This debris comes from a variety of sources such as overflow
of sewers that carry both stormwater and sewage, stormwater discharges, commercial and
recreational boat traffic, beach users, and accidental releases from sewage treatment plants or
solid waste transfer operations.

Pathogens are disease-producing organisms such as certain bacteria and viruses. They are
present in sewage and in runoff from land. Health authorities measure levels of coliform
bacteria as an indicator of pathogen contamination. Even though few serious illnesses from
water contact have been reported in recent years, elevated coliform bacteria levels indicative of
pathogen contamination can cause beach closures. Although a significant portion of the
Estuary could be used recreationally, high bacteria levels caused by the discharge of
inadequately treated sewage and discharges from combined sewer overflows and storm sewers
have often prevented swimming. Aesthetic pleasure derived from the estuarine environment
may be decreased as a result of many factors. Debris in water and on beaches, unpleasant
sights and smells due to algal blooms, noxious conditions and fish kills caused by lack of
oxygen in the water all detract from the recreational potential of our Estuary.

 
   



WATER QUALITY ISSUES ACTIVITIES  AND MATERIALS OVERVIEW

Variations in Water Quality

Words to Know:
Turbidity
Clarity
Patterns

Materials:
For this activity you will need a salinity test kit, hydrometer or refractometer, pH paper, LaMotte or
Hach Company test kits for dissolved oxygen, pH and salinity, non-glass thermometers, clear plastic
bottles or jars, safety goggles, buckets, watch with a second hand, secchi disk or white meter stick,
sieves, dip net, notebook, pencils, topographic and or land use maps and a trip to a location along the
Hudson-Raritan Estuary any time of the year.

Activity:
For this activity the students need to be familiar with all water quality testing equipment. Be sure to
take time to prepare a water quality testing plan and learn how to read and interpret results. Implement
safety procedures. Follow the directions that come in the LaMotte  or Hach water quality test kits. The
students need to develop a data sheet for field work. Some of the things on the data sheet would
include: observer’s name, site location, data, time, rainfall, weather conditions, tidal stage, wind
direction, temperature, salinity, dissolved oxygen, and wild life observations. This is an exercise used
to develop the use of scientific observational skills, data recording, and water quality issues in the
Hudson-Raritan Estuary.

Point and Non-point Pollution Involvement

Words to Know:
Point sources
Non-point sources
Pollution
Pollutants
Waterways

Materials:
For this activity you will need soil test kits (local garden center), poster board, video camera and tape,
Styrofoam pellets, small aquarium, spoon, and various floatable and non-floatable objects.

Activity:
The students have an opportunity to do research into local pollution from public, private, and industrial
sources, to perform a soil test to tell the pH and nutrient levels present in the soil, and develop a plan
for responsible lawn care. In the form of posters, radio broadcasts, mailings, newspaper articles, or
even a video, the students have the opportunity to educate the community. For Activity Two the
students place various objects into a small aquarium, use a spoon to push the objects around and
observe what happens. This activity helps students to learn what happens to trash that gets discarded
overboard from a vessel, what affect wave action has on floatables, and how some things get suspended
in the system.



Nutrients- Too Much of a Good Thing

Words to Know:
Eutropic
Eutrophication
Nutrients
Hypoxia

Materials:
For this activity you will need five one-quart glass jars, Estuary or aquarium water, fertilizer, and
several weeks to complete this activity.

A&vi@
In this activity the students observe first hand what happens when water contains too many nutrients.
Jars are labeled one through five with varying levels of nutrients added to each jar and the results are
observed over time. This activity uses long term observational skills and data recording.

oil spill Clean up

Words to Know:
Absorption
Skimming
Coagulating
Sinking

Materials:
For this activity you will need paper towels, straw, styrofoam pieces, twigs tied together, detergent,
sand, a small fish net, basins of water and oil, feathers, shells, and fur.

Activity:
This activity compares various methods used in cleaning up an oil spill. The students get to study the
various methods of oil spill clean-up available, then, using basins filled with water, experiment by
creating an oil spill and determining the best method to clean it up.

Plastic and Fish

Words to Know:
Decay
Environment
Hypothesis
Impact
Microhabitat
Non-biodegradable

Materials:
For this activity you will need a collection of plastic waste from home from over a two day period.



  

Activity:
The plastic waste materials brought in from home are separated into categories and classified in terms
of how they might be perceived by aquatic wildlife. The students make a hypothesis about how these
materials might affect aquatic animals and those affects are checked with current findings.The school
ground or community gets surveyed for plastic litter and an action plan is developed that will increase
awareness of the problem, including setting up a plastic recycling depot. This activity helps students to
become aware of plastic waste materials, to get involved in educating the community, and to help
solve the plastic waste material problem.



WATER QUALITY ISSUES                                                                                         STUDENT ACTIVITY

Variations in Water Quality

Objectives: 1) You will be able to investigate variations in water quality by water sampling.
2) You will be able to interpret data collected.

Background: Determining what actually constitutes water of good quality is quite difficult. Many
factors, including dissolved oxygen, bacterial content, turbidity or clarity, sedimentation rates,
salinity, pH and temperature are measured in water quality research. To be valuable, data from a
location must be compared with many other measurements over previous seasons in order to observe
trends which might indicate a change in quality. In addition to being measured over time, these factors
must be measured at various depths and locations. Indicatory species-plants and animals associated with
water of various quality- are also useful in evaluating water. Dissolved oxygen is an important
indicator, since most species require oxygen. Sometimes oxygen levels can drop dramatically because
of sudden algae population explosions or blooms caused by excess nutrients. In daylight, the algae
produce more oxygen than they consume. However, such blooms usually result in a net loss of oxygen,
since oxygen continues to be consumed by algae during the night. Estuaries are particularly vulnerable
to low dissolved oxygen in summer, when warmer water, which holds less oxygen then cold water,
promotes algae growth.

Words to Know:
Turbidity
Clarity
Patterns

Materials:
Salinity test kit, hydrometer or refractometer
pH paper
LaMotte or HACH company test kits (dissolved
oxygen, pH, salinity)
Non-glass thermometers
Clear plastic bottles or jars
Safety goggles
Buckets
Watch with second hand
Secchi disk or white meter stick
Sieves
Dip net
Notebook, Pencils
Topographic and or land use maps
Trip to a location along the Hudson-Raritan
Estuary

Activity:
1) Before the trip prepare a water quality testing
plan. Water quality testing usually involves the

use of chemicals and chemical testing procedures.
Before attempting these activities you need to
become competent with the specific kits you will
be using, learn how to read and interpret results,
and be prepared to implement appropriate safety
procedures. Follow directions that come in the
LaMotte or HACH company water quality test
kit.
2) Develop a data sheet for field work. The data
sheet should include: pH, temperature (in degrees
C or F), salinity, dissolved oxygen (DO), and
answer the following questions: is the water tidal
or nontidal?, if tidal, what was the tidal stage at
the time of water testing? You can also include
turbidity of the water. Develop ideas of how to
detect if pollution is present.
3) Visit the test area to become familiar with the
aquatic environment and select at least two test
sites. Try to visit the test areas twice during at
different seasons and compare the test results.
Save the results and compare with other test
results.
4) At the test site you will record the following
information: observer’s name, site location, date,
time, rainfall, weather conditions, tidal stage,
wind direction, water transparency (turbidity),



water depth, water temperature, salinity,
dissolved oxygen, algae bloom index value   (0-4),
submerged aquatic vegetation index value   (0-2),
and any wild life observations. Look for  patterns
and trends.

Discussion:
1. Do you get different results at different sites
and dates?
2. What negatively impacts the local
environment? What cancels out or compensates?
3. What improves the local environment?
4. What goes into the water? The air? The earth?

 
    



WATER QUALITY ISSUES STUDENT ACTIVITY

Point and Non-point Pollution Involvement

Objectives: 1) You will learn that pollution problems may begin in your home town.
2) You will discover that floatable debris can be stopped at its source because unlike some

forms of pollution, this problem begins at home.
3) You will be able to identify specific action you can take to help remedy the problem and

educate your own community on this issue.

Background: The Hudson-Raritan Estuary receives more than its share of pollutants from a wide variety
of point (knowing the source) and non-point sources (not knowing the source). Litter washed off streets
is carried either directly into the water or into storm sewers. Many storm sewers are combined with
sanitary sewers and the debris passes through the sewage treatment plants (STP). With a combined system,
moderate rainfall overloads the STP. Sewage and floatables, is discharged as raw combined sewer overflow
(CSO) directly into the waterways. CSO’s are the greatest source of floatables in the Northeast. This
pollution poses health risks to people who consume fin- fish and shellfish harvested from contaminated
waters. This can cause beach and fishery closings with great loss of income to our state’s economy.
Although a significant portion of our Estuary could be used for recreation, it is not, due to unsightly
garbage, noxious odors and unsafe, unhealthy conditions. Can individuals contribute solutions to this
seemingly overwhelming problem? The answer is yes, and the place to start is in your own backyard!

Words to Know:
Litter
Point and non-point sources
Pollution-pollutants
Waterways

Materials:
Soil test kits
Poster board
Video tape (blank) and camera
Styrofoam pellets
Small aquarium
Various small floatable and non-floatable objects
Spoon

Activity One:
1) Cite at least five local sources of pollution that
could affect estuarine waters. Investigate public,
private and industrial sources. The list might
include sewage effluent, agricultural run-off,
inefficient septic tanks, residential use of pesticides,
industrial release, over-population and
development. Once the list has been compiled,
investigate solutions and alternatives.
2) Residential lawn treatment is often a source of

pollution when pesticides are used indiscriminately.
Soil test kits can be obtained from your local
garden center or County Cooperative Extension
office. Perform a soil test at home or in the
schoolyard. The tests will tell the pH and nutrient
levels present in the soil sample. Determine the
levels of nitrogen, potassium, phosporous and lime
that your soil really needs. Ideally soil should have
a neutral pH (between 6.5 and 7.5) allowing it to
support good micro-organisms and worms and
easily give up nutrients to plants. If the  pH of your
soil sample is not within this range, investigate
steps to correct this problem.
3) Contact the local garden center, library or
County Cooperative Extension office for
information, remedies, facts, and tips for
responsible lawn and garden care. Develop a plan
to get the word out to the community about this
critical problem and the possible, easily
accomplished solutions. Consider making posters,
radio broadcasts, mailings, newspaper articles or
even a video-infomercial to re-educate the
community.



Discussion:
1. Has the soil been over-nutrified?
2. Could run-off from your area pose a danger to
the Hudson-Raritan Estuary waters?
3. What can you do to educate the community
about this problem? Name three steps you can take.

Activity Two:
Floatable debris is a controllable problem. Unlike
some forms of pollution, this problem begins at
home. Put various small objects in the water of an
aquarium and use a spoon to push the objects
around. Observe.

Discussion:
1. List the objects that float and sink and what
wave action does to the system.
2. Are some things suspended in the water column
beneath the water surface?



WATER QUALITY ISSUES STUDENT ACTIVITY

Nutrients-- Too Much of a Good Thing

Objectives: 1) You will learn the basis of eutrophication.
2) You will be able to demonstrate how unnatural nutrient input can impact our aquatic

environment.

Background: Nutrients, such as nitrogen and phosphorus, are substances required for plant and animal
growth. When these same life-sustaining nutrients are added to our waters in unnatural amounts, a
devastating form of pollution, known as eutrophication can occur. Much of the Hudson-Raritan Estuary
is considered eutrophic. Eutrophic water is over-enriched, resulting in too much plant growth, particularly
algae. When algae clouds the water, it blocks sunlight needed to sustain other underwater vegetation.
Especially effected are estuary grasses which serve as crucial suppliers of food and shelter to the living
animals of the estuary. The algae does not live forever, and when it dies it decomposes, using up inordinate
amounts of oxygen. The result is that the water becomes dangerously low in dissolved oxygen. Fish soon
suffocate and die under these conditions in a process known as hypoxia.

Words to Know:
Eutropic--eutrophication
Hypoxia
Nutrients

Materials:
Five one quart glass jars
Estuary or aquarium water
Fertilizer
Allow several weeks to complete this activity.

Activity One:
This activity will allow you to observe firsthand
what happens when water contains too many
nutrients.
1) Label five glass   one-quart  jars with the numbers
one through five. Fill jar #l with tap water and set
it aside. This is your control sample since no algae
should grow in this jar. Fill the remaining four jars
with water from the Hudson-Raritan Estuary
system. If this is unavailable, aquarium water that
has been in the tank for at least one month, is
adequate.
2) Label jar #2, “No Nutrients Added” and set it
aside.
3) Following the directions on the plant food label,
mix enough fertilizer with the water in jar #3 to

 make the regular suggested solution.

4) In jar #4 add enough plant food to make a
solution that is three times stronger than suggested.
5) In jar #5 mix a solution six times stronger than
suggested. Label the jars according to Nutrient
Level (#3: one dose, #4: three doses, #5: six
doses.)
6) Cover the jars lightly with foil to prevent
evaporation. Place the jars in a cool, sun-lit place,
avoiding direct sun light. Every few days, stir the
contents of each jar to simulate wave action. Tip
the jar to see if algae is growing on the glass (seen
as a grey or green film.) Be patient as algae may
take weeks to become visible, especially in the low
dosage samples.

Discussion:
Observe results over time.
1. Do all five jars look the same?
2. Which jar has the most algae? Least algae?
3. What will happen as more time passes?
4. Why does fertilizer (plant food) have an effect
on the growth of algae?
5. Look at a drop of water from each jar and
record observations, including species identification
and drawings, when appropriate. Are there any
small living organisms observed? Can they be
identified?



WATER QUALITY ISSUES STUDENT ACTIVITY

Oil Spill Clean Up

Objectives: 1) You will identify the types of methods available for clean-up of oil spills.
2) You will learn what methods work best and invent new ones.

Background: Scientists and engineers are always studying ways to clean up oil spills. Several methods
used include containing the spill, absorption, skimming, coagulating, and sinking of the oil. The method
used depends upon the type of oil spilled and where the spill occurs. Sometimes several methods are used
on one spill. In this age of supertankers ferrying oil across the seas, there is always a chance of an
accidental oil spill. Since crude oil is less dense than sea water, it can cause serious ecological problems.
Winds, tides, and currents act to spread the oil spill.

Words to Know:
Absorption
Coagulating
Skimming

Materials:
Paper towels
Straw
Styrofoam pieces
Twigs tied together
Detergent
Sand
Small fish net
Basins for water and oil
Feathers
Shells
Fur
Squirt bottles
Watering can

Activity One:
1) This activity compares various methods used in
cleaning up an oil spill. Imagine that you are
working on an EPA (Environmental Protection
Agency) team rushed to the site of a grounded
tanker spilling oil. You are to use the best possible
method to clean up the oil spill
2) Fill basins 2/3’s full with water. Add 100ml of
motor oil to each basin. Using a straw, simulate
waves and wind. Rain in the basins using watering
cans and squirt bottles.
3) Using the list of materials below, devise a
method of cleaning up the oil spill. Test the method

for containment and/or  removal and record the
results. If there are other student groups doing this
activity at the same time, you can create a master
chart and share the findings with all the groups.

Methods and Materials
Paper towel
Straw and styrofoam pieces
Twigs tied together
Soda straw--blow bubbles under oil, a ring of
bubbles will contain spill.
Detergent-add a drop to disperse oil.
Sand-sprinkle on the surface of oil spill.
Aquarium net--scoop up oil
Any additional methods you can come up with.

Discussion:
1. What method appeared to work best?
2. Does the method have any negative effects on
the environment?
3. Who should be responsible for the cleaning up
of an oil spill?
4. Dip a feather, shell and fur into the oil spill.
Observe. Try to clean the feather, shell or fur by
using the methods described. Record the results.
5. Did the feather, shell, and fur clean up easily?
What can you do to help the animals that get
covered in oil because of the oil spill?

,.



WATER QUALITY ISSUES STUDENT ACTIVITY
 !: 

Plastic and Fish

Objectives: 1) You will be able to describe the potential effects of plastic waste on aquatic wildlife.
2) You will be able to identify specific actions you can take to help remedy the problem

of plastic waste.

Background: In the  Hudson-Raritan Estuary environment, plastic waste materials have potential negative
impacts on wildlife. Some aquatic animals mistake plastics for food. Sometimes they become entangled
in plastic debris and subsequently die. It is estimated that six million tons of litter enter the sea each year.
Most of this is the product of merchant ships and their practice of dumping garbage overboard.Among
the most damaging kinds of solid waste from litter are non-biodegradable plastics. Plastics do not decay.
Commercial fBhmg fleets are estimated to have lost nearly 300 million pounds of plastic fishing gear in
one year alone. Plastic nets pose a great hazard to marine life. Few fish or marine mammals can swim
backward. Once entangled, nearly all animals perish. Plastics pieces have also been found in the stomachs
of whales, dolphins, fish, and birds. Leatherback turtles often mistake plastic bags floating in the water for
jellyfish, one of their favorite foods. Some creative actions are also being explored to use plastic materials
to enhance, rather than damage habitat for wildlife. Wildlife specialists are experimenting with ways to use
plastics intentionally to provide anchoring sites for aquatic organisms. Some are using plastic bottles and
jugs to provide a microhabitat for certain fish.

Words to Know:
Decay
Environment
Hypothesis
Impact
Microhabitat
Non-biodegradable

Materials:
Plastic waste from home

Activity:
1) Collect and save every piece of plastic waste
produced in your home for a two day period. Bring
these materials to school. Be sure to clean the
plastics before bringing them to school so that they
are free of food or drink remains. Also be careful
with toxins such as ammonia, chlorine bleach, etc.
which may be in the containers. These should be
emptied and rinsed completely.
2) Separate these plastic waste materials into
categories. Classify them in terms of how they
might be perceived by aquatic wildlife as food.
Identify the species that might attempt to eat
plastic. Classify the materials according to the
likelihood of specific animals becoming entangled

with them and subsequently dying.
3) Hypothesize about how these materials might
affect aquatic animals. Check your hypothesis with
current findings. Summarize what you have learned
about the potential hazards to aquatic wildlife from
plastic waste materials.
4) Survey the school grounds or community for
plastic litter to see where and if it exists. Investigate
its potential negative impact on animals in the
community.
5) If there is damaging plastic litter in the
community, create an action plan that will increase
awareness of the problem and help take care of it,
e.g. setting up a plastic recycling depot.

Discussion:
1. Give three examples of ways that plastic waste
could enter the Hudson-Raritan Estuary food chain.
2. For each example given above, discuss two
possible consequences of plastic waste entering the
food chain.
3. Describe some actions you and others can take
to help remedy the problems associated with plastic
wastes.





MANAGEMENT OF THE ESTUARY

HISTORICAL USES

The Hudson-Raritan Estuary has experienced centuries of use and abuse. Its shoreline has
been altered and its communities used for food, recreation, and livelihood. From the earliest
European settlement to the present, these uses have resulted in constant change including shifts
of water quality, available fish resources, recreational opportunities, and aesthetic values. In
spite of this conflict of usage, it is still a productive and valuable Estuary.

The counties bordering the Hudson-Raritan Estuary were  first settled by Europeans in the mid-
seventeenth century. By 1880, some 4.3 million acres of improved farmland were in
production. This represented a great loss of virgin, broadleaf forest. After 1880, the acreage
of improved farmland began to decline due to increasing urbanization until there were only
about 1.1 million acres of farmland left by 1960. The human population also increased from
initial settlement in the mid-seventeenth century to 400,000 by 1790, then increasing more
than tenfold to 5,500,000 by 1900. By 1980 the population was more than 15 million.

Many acres of low-lying marsh and tidal lands have been filled and drained throughout the
years. During the 1700’s approximately 500 acres of land were created around Manhattan
Island by filling marshes and shallow tidal areas. A further 450 acres of additional land were
created around Manhattan using the same methods during the nineteenth century. In the
1800’s in Essex County, New Jersey most salt marshes were drained and filled. By 1918
about 96 percent of the county’s salt marshes were gone. Waterfront development also
occurred during the latter part of this period. Initially, piers and wharves were built, but as
time progressed many of the piers were bulkheaded and filled in. The region now contains
virtually no rural lands, except in the upper reaches of the tributary waterways. The direct
drainage of the Estuary is the heart of the most populous metropolis in the United States.
Heavy industrialization, major marine transport, and highly congested urban living all
contribute to the burden placed on these waters.

COMMERCE

The Port of New York and New Jersey is one of the premier ports of the United States and the
world. A world-class container port, it handles tens of millions of containers annually. Over
100 steamship lines have the port as a port-of-call. Besides container terminals, the Port of
New York and New Jersey hosts passenger ships and is the final destination for refmed
petroleum, fruit, coffee, and general cargo.

Bulk cargo import items entering the port include residual fuel oils, gasoline, crude petroleum,
distilled fuel oils, lime, and building cement. Imported general cargo items include beverages,
cars, bananas, and hydrocarbons. Major exported general cargo items include waste paper,
plastic, textile wastes, steel plates and sheets, and machinery. Exported bulk cargo include

   



iron/steel scrap, anthracite coal, gasoline, non-ferrous scrap, and inedible tallow.

FISHERIES AND FISHING

The Hudson-Raritan Estuary is an area of diverse aquatic life. The Estuary is utilized by
numerous species of finfish and shellfish, including several commercially and recreationally
important species. Economically important marine fishes common in the Estuary include
bluefish, weakfish, winter flounder, summer flounder, tomcod, menhaden, and spot.
Important forage species include mummichogs, silversides, and bay anchovies. Oysters as
well as hard and soft clams were common throughout the Estuary, and formed the basis for
extensive commercial fisheries until their decline. Commercial lobster and blue crab fisheries
also operate, although at decreased levels since their peak in the 1930’s. A recreational blue
crab fishery has been in existence since the late 1800’s.

RECREATION

The Hudson-Raritan Estuary provides opportunities for a variety of marine recreational
activities including fishing, boating, swimming, and sightseeing. The area supports numerous
recreational angling opportunities. Recreational fishing occurs from shoreline areas and
aboard private, charter and party boats. Catches of bluefish, striped bass, summer and winter
flounder and blue crabs are significant. Other species sought by anglers include eels, tomcod,
weakfish, spot, bluefish, and white perch.

Boating opportunities in the region abound. Recreational boating is enhanced by the
availability of marinas and launch ramps throughout the region. In addition to private boats,
boat tours around the Harbor are also available. Tourist attractions in the region include the
Statue of Liberty-Ellis Island complex, the Cloisters, Battery Park and North Hudson Park.
Popular beaches in the region include the units of the Gateway National Recreation Area at
Sandy Hook in New Jersey and Jamaica Bay in New York.

THE FUTURE OF OUR ESTUARY

The Hudson-Raritan Estuary has been subjected to serious pollution and other modifications,
beginning with the clearing in Colonial times of over four million acres of water-conserving
virgin forest. Changes accelerated during the late nineteenth and early twentieth centuries.

Legislation, regulation, and enforcement to abate pollution and slow aquatic habitat loss gained
momentum during the 1970’s. The public became conscious of what had been lost, and gained
a sense that determined action could restore this valuable resource. Filling of wetlands began
to be restricted although dredging and waste disposal continued under more careful control.
Secondary treatment was also added to the primary sewerage treatment.



Although water quality is beginning to improve in some instances as a result of these actions,
nagging problems still remain. For example, closures and restrictions on fish and shellfish
harvesting are still needed to protect public health. Objectionable floating debris interferes
with enjoyment of beaches and waterways and the input of toxic contaminants continues.
Whether the Estuary returns maximum value for the people of New Jersey depends on the way
waters and surrounding lands are treated.

In recognition of the importance of the Hudson-Raritan Estuary and the need to protect and
restore the environments of the area, the region was formally recognized as an estuary of
national significance in July 1988 under The National Estuary Program. The National Estuary
Program was established by the U.S. Congress in 1987 with passage of the Clean Water Act.
The objective of this program is to set up regional management conferences that are
responsible for maintaining the ecological integrity of our nation’s estuaries through long-term
planning and management. The New York-New Jersey Harbor Estuary Program is a
partnership of public officials, scientists, and the general public working together to establish
and maintain a healthy, productive ecosystem and full beneficial uses of the Estuary. In order
to achieve this goal the program will focus on the achieving the following:

Restore and maintain an ecosystem that supports an optimal diversity of living
resources on a sustained basis;

Preserve and restore ecological important habitat;
Attain water quality that fully supports bathing and other recreational uses of the
Estuary;
Ensure that fish and shellfish in the Estuary are safe for unrestricted human
consumption;
Restore and enhance the aesthetic quality of the Estuary;
Actively address emerging issues that impact the Estuary;
Manage and balance the competing uses of the Estuary to improve environmental
quality and
Manage pollutants within the Estuary so that they do not contribute to use
impairments outside the Estuary.



MANAGEMENT  OF THE ESTUARY ACTIVITIES AND  MATERIALS  OVERVIEW

Use and Misuse: The Consequences

Words to Know:
Carnivore
Ecological balance
Habitat
Herbivore
Food web
Food pyramid

Materials:
For this activity you will need the use of all the students in class, labels that say zooplankton,
phytoplankton, crabs, mummichogs, etc. designated Herbivore or Carnivore, and markers or
or sugar bags.

Activity:

tea bags

In this activity, students simulate the natural order of the food web in the Hudson-Raritan Estuary and
what happens with human intervention. The class gets labeled herbivore or carnivore, what they are,
(zooplankton, phytoplankton, etc) and what they eat. Marker or tea bags or sugar bags represent food
units, with 10 markers being enough food for herbivores to reproduce and survive. Carnivores will
need 20 markers and top carnivores will require 40 markers to survive. The game is played in an open
area allowing students to “tag” each other for their food markers. The student that is tagged gives up
its food and sits down or observes from the sidelines. The tagging continues until everyone either has
gotten enough to eat, runs out of food, or has been eaten. The activity is repeated adding human
intervention -pollution, over fishing etc.; a prediction is made of what the out come will be and
enough time for discussion is allocated.

Recycle and Reuse

Words to Know:
Environmental
The Center For Marine Conservation
Waterways

Materials:
In this activity you will need the ingredients for two lunches (or cut outs of food items from magazines,
pasted on posterboard and covered with plastic to be used over and over like a card game,) a trip to the
estuary to collect marine debris and a data card to be filled out after the trip.

Activity:
In this activity students will be able to trace the biodegradability of products from their source to their
destination after use, and identify the types of products that can be recycled and reused. They will be
able to develop and practice responsible conservation behaviors about refuse. In activity one, students
pack two lunches. Picking and choosing the right ingredients to make a nutritious lunch and one that
generates the least amount of garbage. Activity two the students take a trip to the estuary to collect
garbage and fill out a data collection card or can one of their own. The debris collected is of great



interest to The Center for Marine Conservation which the students are encouraged to contact.The
Center analyzes data cards. The results become a tool in finding the sources of marine debris and
having it stopped. The students make an advertisement to educate other people of ways to use
recycling.

The Great Debate

Words to Know:
Conserve
Conservation
Hypothetical situation

Materials:
For this activity students will need posterboard, markers, and presentation skills.

Activity:
In this activity students are given a hypothetical situation in which a land developer has proposed
building a medium-sized shopping mall. The controversy is that the site borders a salt marsh. The
students hold a mock hearing to debate the developers proposal. The class of students gets divided into
four special interest groups: the developers, the environmentalists, the town planners and the area
residents. Each group researches the proposal and its relationship to their interest group, then
formulates their group’s viewpoint on the issue. During the debate each group presents their
description of the situation and their recommended solutions. After the debate a compromise plan that
combines and meets at least one objective from each group is found. Time is allocated for discussion.



M A N A G EMENT OF THE ES T U A R Y S T U D E N T  ACTIVITY

  
Use and Misuse: The Consequences

Objectives: 1) You will identify the types of human activities that can alter natural feeding
relationships within the Hudson-Raritan Estuary.

2) You will find out what you can do to become a positive influence.

Background: The region surrounding the Hudson-Raritan Estuary is one of the most densely populated
areas of our country. Over the past three hundred years, our estuary has been subject to landfill projects
that have drained and filled most of our existing wetlands. In Essex county alone over 96% of existing
wetlands were drained and filled before  1920! When habitat like this is removed it causes detrimental
change up and down the food chain. Less obvious but no less detrimental than pollution, this change
upsets the natural, ecological balance of those areas. The damage is both widespread and pervasive.
Despite the damage resulting from over-population and drainage, the estuary is still a valuable and
productive area.

Words to Know:
Carnivore
Ecological balance
Food web
Food pyramid
Habitat
Herbivore
Hypothetical situation

Materials:
Labels: Herbivores, Carnivores
Markers or tea bags or sugar bags
Use of other students in the class

Activity One:
The following activity needs to be done twice.
The first time represents the natural order of the
food web of the Hudson-Raritan Estuary. The
second represents the effect of human
intervention. Record results after each round so
that results can be compared when the
demonstrations are concluded.
1)Designate three-quarters of the class as
herbivores, (zooplankton, Phytoplankton, clams,
insects.) Two students need to play the role of top
carnivores, (egret, osprey, human). The remaining
students will represent the carnivores in the mid-
section of the food pyramid of the Hudson-
Raritan Estuary. Give each herbivore 10 markers
representing food units. This represents enough
food for herbivores to reproduce and survive.

Carnivores will require 20 markers and top
carnivores will require 40 units to survive. When a
student has been tagged by his or her appropriate
predator, that student should give up its food units
and sit down. This tagging should continue until
everyone has either gotten enough to eat, run out
of food, or has been eaten. Record the results.
Repeat this activity, introducing human
intervention. Predict the new out come of the
activity as before now that two organisms no
longer exist.

Discussion:
1. Record the outcome and compare it to the
predictions.
2. Did a balance occur?
3. Did some members at each level of the food
pyramid survive?
4. Name the human activities affecting the food
chain.
5. Can you name some of the animals of the
Hudson-Raritan Estuary already suffering the
adverse affects of careless human activities?
6. A hypothetical situation-- if the Atlantic
Silverside, a small fish providing food for
carnivores, like the ospreys and bluefish, were
over-fished by humans, what would be the effect
on the food web of the Hudson-Raritan Estuary?
Include the effects to the environment, plants and
animals, local economics, recreation and
aesthetics.



MANAGEMENT OF THE ESTUARY STUDENT ACTIVITY

Recycle and Reuse

Objectives: 1) You will be able to trace the biodegradability of products from their source to their
destination after use.

2) You will be able to identify the types of products that can be recycled and reused.
3) You will be able to develop and practice responsible conservation behaviors about

refuse.

Background: The  Hudson-Raritan Estuary has been subjected to serious pollution. Although water
quality is beginning to improve because of legislation, regulation, and enforcement to abate pollution,
nagging problems still remain. Closures and restrictions on fish and shellfish harvesting to protect public
health are still in effect. Objectionable floating debris interferes with enjoyment of beaches and
waterways. Whether the Estuary returns maximum value to the people of New Jersey depends in large
part on the changes that are made in the way we treat the waters and surrounding lands now and in the
future.

Words to Know:
Environmental group
The Center for Marine Conservation
Waterways

Materials:
Cloth lunch bag
Thermos
Two plastic containers
Sandwich
Cookies
One brown bag
Zip lock bags
Juice box
Packaged cheese and crackers
Container of yogurt
Granola cookie (these materials can be made from
cut-outs from magazines, pasted on Posterboard
and covered with plastic to be used over and over
like a card game.)

Activity One:
1) Packing a lunch can become an automatic and
habitual daily routine. Often not much thought is
given to this activity. The connection with the
natural world and the consequences of not using
recyclable products rarely is made. In this exercise
you will pack two lunches. In the first one, (lunch
#l), will go a thermos with water, plastic

container with sandwich made with luncheon
meat, a piece of fruit, and two cookies in a small
plastic container. In the other lunch, (lunch #2),
you will pack a brown bag lunch with a cheese
sandwich in a zip lock bag, a juice box, store
bought prepackaged cheese and crackers, store
bought yogurt and a prepackaged granola bar.
2) After each lunch is made and consumed,
answer the following questions: which one has
the least amount of garbage? Which one has more
nutritional value? Can you come up with some
ideas on how to have a good lunch packed with
recyclable materials? How can you educate your
school community on the subject of lunch
recycling and how it affects our waters with
marine debris?

Discussion:
1. Make a list of the items you can use every day
to become a responsible recycler. Let the list
include household items, furnishings, and
anything else you can think of. Discuss with other
students the list you made and why you think
these things can be recycled.



Activity Two:
1) Take a trip to the Estuary to collect garbage.
Fill out a garbage data card from a local
environmental group or make your own. The
Center for Marine Conservation in Washington
D.C. is interested in your findings, (write to them:
1725 DeSales Street, NW, Washington, DC
20036.) Proper data collection is extremely
important. The Center analyzes data cards and the
results become a powerful tool in finding the
sources of marine debris, helping to find solutions
and developing effective control strategies to help
prevent the problem.
2) If you make your own data card there are
general categories to include: plastics, foamed
plastics, glass, rubber, metal, paper, wood, and
cloth. You can get specific after each category.
For example, Plastic: bags, bottles, buckets, caps,
cigarette butts, cigarette lighters, utensils, diapers,
fishing line, fishing lures, fishing nets, hard hats,
light sticks, pieces, rope, sheeting, 6-pack holders,
strapping bands, straws, tampon applicators, toys,
vegetable sacks, other plastics (specify).
3) Organize a group of students who can act
before a group or on video to educate others about
recycling ideas, programs, or daily routines people
can adopt to make more use of recycling. This
can take the form of a short play, commercial
advertisement, or pantomime.



MANAGEMENT OF THE ESTUARY S T U D E N T  A C T I V I T Y

The Great Debate

Objectives: 1) You will be able to make educated, conscientious choices balancing human use of
natural resources with informed conservation.

Background: The need to conserve, protect and restore the natural environment of the Hudson-Raritan
Estuary is well recognized. On the other hand, use of natural resources is the key to human existence on
Earth. Obviously, a balance must be reached with a goal of life and conservation. Reaching this balance
is far from simple because people have different values and standards. Careful examination of the issues
and our values are required to make informed, intelligent decisions.

Words to Know:
Conserve
Conservation
Hypothetical situation

Materials:
Posterboard
Markers
Use of presentation skills

Activity:
1) The following is a hypothetical situation: A
land developer has proposed building a medium-
sized strip-type shopping mall. The proposal
includes a three story building, located in the
mall’s center that will house amusements such as
video games to an otherwise depressed area. The
chosen site borders on a salt marsh, with a stream
running through it. The stream is home to small
fish and a colony of egrets that nest nearby. Plan a
mock hearing to debate this proposal. Gather
enough students to divide into four special interest
groups: the developers, the environmentalists, the
town planners, the concerned citizens and area
residents.
2) Each group should research the proposal and its
relationship to their interest group before
formulating a viewpoint on the issue.
3) During the debate, each group will present their
description of the situation and their
recommended solutions. The particular benefits of
a planned action should also be included. After the
four groups have made their presentations, there
should be time for a question answer period.

4) After the debate, draw up a compromise plan
that combines and meets at least one objective
from each interest group.
Discussion:
Keep in mind the need to conserve, protect and
restore the natural environment. Although there is
no right answer to this debate, possible
compromises might include:
1. Moving the buildings back as far as possible
from the marsh area.
2. Landscaping the area with native plant life.
3. Moving the parking lot away from the stream
and using gravel instead of asphalt to reduce
runoff.
4. Maintaining a nature trail that is both
educational and aesthetic.
5. Installing silt fences during construction to
prevent erosion.


