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Collaborative EffortCollaborative Effort

•• Rutgers UniversityRutgers University

•• Hackensack RiverkeeperHackensack Riverkeeper

•• NY/NJ BaykeeperNY/NJ Baykeeper

•• Explore 2000 Middle SchoolExplore 2000 Middle School
(Hudson County Schools (Hudson County Schools 
of Technology)of Technology)

•• New Jersey Meadowlands New Jersey Meadowlands 
Commission (NJMC)Commission (NJMC)



•• What type of organization do you What type of organization do you 
work for?work for?
–– Government/Regulatory AgencyGovernment/Regulatory Agency
–– Watershed OrganizationWatershed Organization
–– Water/Wastewater TreatmentWater/Wastewater Treatment
–– University/Higher EducationUniversity/Higher Education
–– Teacher (KTeacher (K--12)12)
–– Other?Other?

WHY THIS SEMINAR?WHY THIS SEMINAR?
Audience SurveyAudience Survey



•• Does your organization use Does your organization use 
volunteers?volunteers?

•• How?How?
–– Collect Water Quality DataCollect Water Quality Data
–– Data EntryData Entry
–– Data AnalysisData Analysis
–– OutreachOutreach
–– Other?Other?

WHY THIS SEMINAR?WHY THIS SEMINAR?
Audience SurveyAudience Survey



•• Does your organization partner Does your organization partner 
with local groups?with local groups?
–– Schools (KSchools (K--12 & Universities)12 & Universities)
–– ScoutsScouts
–– Watershed OrganizationsWatershed Organizations
–– BusinessesBusinesses
–– Civic GroupsCivic Groups
–– Other?Other?

WHY THIS SEMINAR?WHY THIS SEMINAR?
Audience SurveyAudience Survey



*



HACKENSACK HACKENSACK 
RIVERRIVER

HistoryHistory



Reservoir Reservoir 
DistrictDistrict
113113--square milessquare miles
45 municipalities45 municipalities

Meadowlands Meadowlands 
DistrictDistrict
3232--square milessquare miles
14 municipalities14 municipalities

Hackensack River WatershedHackensack River Watershed

210 square miles  (20,750 acres)210 square miles  (20,750 acres)
45 mile long Hackensack River proper45 mile long Hackensack River proper
1287 total river & stream miles1287 total river & stream miles

2 states  !  3 counties  !  64 municipalities2 states  !  3 counties  !  64 municipalities
1.5 million direct consumers of potable water1.5 million direct consumers of potable water

The meadowlands are The meadowlands are ““the largest the largest 
and best example of brackish and best example of brackish 
wetlands in the harbor ecosystem wetlands in the harbor ecosystem 
and one of the last open space and one of the last open space 
areas in the urban core.areas in the urban core.””

––US Fish and Wildlife Service, 1998US Fish and Wildlife Service, 1998
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United States United States 
Geological SurveysGeological Surveys

19401940
21,000 wetland acres21,000 wetland acres

19951995
7,000 wetland acres7,000 wetland acres

Dark black shapes Dark black shapes 
indicate development sinceindicate development since

the previous mapthe previous map



PollutionPollution NeglectNeglectLand UseLand Use

PollutionPollution



•• Historic AbuseHistoric Abuse
–– Heavy Industry, Chemical Mfg., Gas Mfg.Heavy Industry, Chemical Mfg., Gas Mfg.
–– ChromiumChromium
–– PCBPCB
–– DDTDDT
–– DioxinDioxin
–– Heavy MetalsHeavy Metals

ChallengesChallenges AchievementsAchievementsStrategiesStrategies

PollutionPollution



Encourage local, state & federal Encourage local, state & federal govgov’’tt
to force the responsible parties to to force the responsible parties to 

clean up the historic contaminationclean up the historic contamination

Educate the publicEducate the public

ChallengesChallenges AchievementsAchievementsStrategiesStrategies

PollutionPollution



•• Conducted numerous workshops Conducted numerous workshops 
regarding municipal stormwater and regarding municipal stormwater and 
runoffrunoff

•• Phase 2 municipal stormwater Phase 2 municipal stormwater 
regulations adoptedregulations adopted

•• HoneywellHoneywell

ChallengesChallenges AchievementsAchievementsStrategiesStrategies

PollutionPollution



PollutionPollution NeglectNeglectLand UseLand Use

PollutionPollutionLand UseLand Use



•• Improper zoning of river front propertyImproper zoning of river front property
•• Filling wetlandsFilling wetlands
•• Destruction of watershed forests for Destruction of watershed forests for 

developmentdevelopment
•• Transportation infrastructure Transportation infrastructure 

fragmenting wetlands and other fragmenting wetlands and other 
important habitatsimportant habitats

•• Impervious CoverImpervious Cover
•• Combined Sewer Systems in older citiesCombined Sewer Systems in older cities

Land UseLand Use
ChallengesChallenges AchievementsAchievementsStrategiesStrategies



Educate citizens regarding their rights   Educate citizens regarding their rights   
under the public trust doctrineunder the public trust doctrine

Work with local, county and state agencies to Work with local, county and state agencies to 
correct planning and zoning problems and correct planning and zoning problems and 

proactively help to create new master plansproactively help to create new master plans

Demand that the state applies the highest Demand that the state applies the highest 
protection under the Clean Water Act          protection under the Clean Water Act          

to our drinking water supplyto our drinking water supply

Work with all parties to develop plans for Work with all parties to develop plans for 
elimination of all Combined Sewer Systemselimination of all Combined Sewer Systems

ChallengesChallenges AchievementsAchievementsStrategiesStrategies

Land UseLand Use



•• Conducted workshops for municipal officials regarding Conducted workshops for municipal officials regarding 
the benefits of open space acquisitionthe benefits of open space acquisition

•• Worked with a coalition to establish open space trust Worked with a coalition to establish open space trust 
funds in both Bergen and Hudson Countiesfunds in both Bergen and Hudson Counties

•• Worked with the state legislature to create the Worked with the state legislature to create the 
Meadowlands Conservation TrustMeadowlands Conservation Trust

•• Convinced state administration to reclassify entire water Convinced state administration to reclassify entire water 
supply watershed as category 1supply watershed as category 1

•• Initialized the revocation of Combined Sewer permits Initialized the revocation of Combined Sewer permits 
replaced by Combined Sewer elimination permitsreplaced by Combined Sewer elimination permits

•• New Meadowlands Master Plan rezoning 8,400 acres of New Meadowlands Master Plan rezoning 8,400 acres of 
wetlands as open spacewetlands as open space

Land UseLand Use
ChallengesChallenges AchievementsAchievementsStrategiesStrategies



NeglectNeglectPollutionPollution

Land UseLand UseNeglectNeglect
Land UseLand Use



•• Lack of public access to the riverLack of public access to the river

•• Cultural disconnect of watershed Cultural disconnect of watershed 
residentsresidents

•• Contamination of aquatic food chainContamination of aquatic food chain

•• Overcoming preconceived notions of Overcoming preconceived notions of 
pollution levelspollution levels

NeglectNeglect
ChallengesChallenges AchievementsAchievementsStrategiesStrategies



•• EcoEco--ProgramsPrograms
–– EcoEco--Cruises, Paddling Center,Cruises, Paddling Center,

EcoEco--Walks, River CleanupsWalks, River Cleanups
•• Encourage the establishment of a Encourage the establishment of a 

pedestrian path and water trailpedestrian path and water trail
•• Advocate for the creation of riverfront Advocate for the creation of riverfront 

parks, boat ramps and marinasparks, boat ramps and marinas

ChallengesChallenges AchievementsAchievementsStrategiesStrategies

NeglectNeglect



•• 17 miles of riverfront pedestrian 17 miles of riverfront pedestrian 
walkways in place, under construction walkways in place, under construction 
or in the planning stageor in the planning stage

•• Hackensack River Water Trail Action Hackensack River Water Trail Action 
PlanPlan

•• Sponsored NYNJERCKS 3Sponsored NYNJERCKS 3--day source to day source to 
bay paddling eventbay paddling event

•• Laurel Hill Park, Mill Creek Point Park Laurel Hill Park, Mill Creek Point Park 
& River Barge Park and Marina& River Barge Park and Marina

ChallengesChallenges AchievementsAchievementsStrategiesStrategies

NeglectNeglect



NeglectNeglectPollutionPollution

NeglectNeglect
Land UseLand Use



An extraordinary collection of rivers, harbors, An extraordinary collection of rivers, harbors, 
bays, beaches, uplands, and primal mud.bays, beaches, uplands, and primal mud.

The HudsonThe Hudson--Raritan EstuaryRaritan Estuary



WHY RESTORE THIS WHY RESTORE THIS 
ECOLOGICALLY IMPORTANT ECOLOGICALLY IMPORTANT 

SPECIES?SPECIES?
•• Water filtration capacity to improve overall water qualityWater filtration capacity to improve overall water quality
•• Increase species diversity of fish populationIncrease species diversity of fish population
•• Enhance benthic habitat with complex reef structureEnhance benthic habitat with complex reef structure

Oysters are Oysters are ““keystonekeystone”” species.species.



WEB OF LIFEWEB OF LIFE

Oyster reefs provide refuge for a variety of Oyster reefs provide refuge for a variety of 
marine organisms including anemones, marine organisms including anemones, 

barnacles, crabs, and fish. For this reason, barnacles, crabs, and fish. For this reason, 
oysters are considered a oysters are considered a ““keystonekeystone”” species species 
because they link benthic and pelagic food because they link benthic and pelagic food 
webs creating an interconnected food web. webs creating an interconnected food web. 
Research has shown that over 30 species of Research has shown that over 30 species of 

fish are associated with oyster reefs, fish are associated with oyster reefs, 
including juvenile striped bass, including juvenile striped bass, tautogtautog, , 
black sea bass, and adult black drum.black sea bass, and adult black drum.



THE AMERICAN OYSTER THE AMERICAN OYSTER 
Crassostrea virginicaCrassostrea virginica

http://www.fisheries.vims.edu/femap/images/fish images/cb_american_oyster.jpg


OYSTERS ARE OYSTERS ARE 
NATURAL FILTERSNATURAL FILTERS

An adult oyster can An adult oyster can 
filter 10 quarts of filter 10 quarts of 
water per hour.water per hour.

Dense populations of Dense populations of 
filterfilter--feeding shellfish feeding shellfish 
can have basincan have basin--wide wide 
water quality effects.water quality effects.



Oyster spatOyster spat Flat wormsFlat worms Blue claw crabBlue claw crab
Oyster drillsOyster drills TautogTautog BarnaclesBarnacles
Sea squirtsSea squirts KilliesKillies Grass ShrimpGrass Shrimp
Mud crabsMud crabs MusselsMussels AnemonesAnemones
Striped sea bassStriped sea bass FlounderFlounder Mud snailsMud snails



REASONS FOR DECLINE OF REASONS FOR DECLINE OF 
OYSTER POPULATIONOYSTER POPULATION

•• OverharvestingOverharvesting
•• PollutionPollution
•• DredgingDredging
•• SiltationSiltation
•• DiseaseDisease



REEFREEF
RESTORATIONRESTORATION



BAYKEEPERBAYKEEPER’’S RESTORATION S RESTORATION 
EFFORTEFFORT



CONSTRUCTION OFCONSTRUCTION OF
KEYPORT REEF (2001)KEYPORT REEF (2001)



CONSTRUCTION OFCONSTRUCTION OF
NAVESINK REEFNAVESINK REEF
(2003(2003--PRESENT) PRESENT) 



HOW DOES BAYKEEPER BUILD HOW DOES BAYKEEPER BUILD 
OYSTER REEFS?OYSTER REEFS?

Create a layer of surf clam shells so the oysters Create a layer of surf clam shells so the oysters 
do not get buried in the sediment do not get buried in the sediment 

Plant a layer of oysters from the Oyster Plant a layer of oysters from the Oyster 
Gardening Program and Aquaculture ProgramGardening Program and Aquaculture Program

Oyster LayerOyster Layer

Surf Clam ShellsSurf Clam Shells



AQUACULTURE CENTERAQUACULTURE CENTER



REMOTE SETTING REMOTE SETTING 
AQUACULTURE PROGRAMAQUACULTURE PROGRAM

•• Receive oyster larvae when Receive oyster larvae when 
they are about to settle they are about to settle 

•• Provide the larvae with bags of Provide the larvae with bags of 
shells to settle onshells to settle on

•• After oysters are the size of a After oysters are the size of a 
quarter they are planted on quarter they are planted on 
the reefthe reef

•• 2007: 266,000 spat on shell 2007: 266,000 spat on shell 
plantedplanted





OYSTER GARDENINGOYSTER GARDENING
•• Volunteers grow 500 Volunteers grow 500 --

2000 clutchless oysters in 2000 clutchless oysters in 
floats around the Estuary.floats around the Estuary.

•• School classes, scout School classes, scout 
troops, families, civic troops, families, civic 
groups and boat clubs groups and boat clubs 
participate.participate.

•• Maintain oysters on a Maintain oysters on a 
monthly basis for one monthly basis for one 
year, measuring growth year, measuring growth 
and recording and recording 
observations of organisms.observations of organisms.



PRESENTLY:PRESENTLY:

40 ACTIVE SITES IN NJ40 ACTIVE SITES IN NJ
17 ACTIVE SITES IN NY17 ACTIVE SITES IN NY



VOLUNTEERS ARE INVOLVED VOLUNTEERS ARE INVOLVED 
IN EVERY ASPECT OF THE IN EVERY ASPECT OF THE 

OYSTER PROGRAM:OYSTER PROGRAM:

Reef BuildingReef Building
Gardening OystersGardening Oysters

Bagging ShellBagging Shell
Aquaculture FacilityAquaculture Facility

Monitoring/Field WorkMonitoring/Field Work
WorkshopsWorkshops



THE BEGINNING OF A REEFTHE BEGINNING OF A REEF……..



PROJECT OBJECTIVESPROJECT OBJECTIVES
•• Identify Hackensack River locations where oyster Identify Hackensack River locations where oyster 

reef habitat would be desirablereef habitat would be desirable
•• Determine the viability of Eastern Oysters at these Determine the viability of Eastern Oysters at these 

locations in the Hackensack Riverlocations in the Hackensack River
•• If oysters prove to be viable prepare a Benthic If oysters prove to be viable prepare a Benthic 

Habitat Restoration Plan for the Hackensack RiverHabitat Restoration Plan for the Hackensack River

This plan would be implemented in years 2This plan would be implemented in years 2--5 following the 5 following the 
preliminary study and would include the following elements:preliminary study and would include the following elements:

Identification of suitable oyster habitat locations.Identification of suitable oyster habitat locations.

Proposed ecological community assemblages.Proposed ecological community assemblages.

A program of public participation, education, and outreach.A program of public participation, education, and outreach.

Identification of potential project partners and funding sourcesIdentification of potential project partners and funding sources..



PRIOR AQUATIC STUDIESPRIOR AQUATIC STUDIES



Oyster PresenceOyster Presence
•• T1T1
•• T2T2
•• T6T6
•• GN1GN1 Gill NetGill Net
•• S1         SeineS1         Seine

TrawlTrawl



TEST SITE SELECTIONTEST SITE SELECTION

•• Locations where it is desirable to slow water velocities Locations where it is desirable to slow water velocities 
and/or reduce turbidityand/or reduce turbidity

•• Indications that small patches of oysters may be Indications that small patches of oysters may be 
presentpresent

•• An intermediate salinity range >10 pptAn intermediate salinity range >10 ppt
•• Tidal patterns that contribute to larvae retention Tidal patterns that contribute to larvae retention 

within a potential within a potential ““reef areareef area””
•• Adequate levels of oxygen and nutrientsAdequate levels of oxygen and nutrients
•• Avoidance of areas where the oysters could be easily Avoidance of areas where the oysters could be easily 

harvested to prevent creating an harvested to prevent creating an ““attractive nuisanceattractive nuisance””

Meadowlands District Test Meadowlands District Test 
Site Criteria:Site Criteria:



TEST SITESTEST SITES

Saw Mill CreekSaw Mill Creek

RiverbendRiverbend

Penhorn CreekPenhorn Creek



EXPERIMENTAL DESIGNEXPERIMENTAL DESIGN

•• 5 Locations5 Locations
–– 18 floats total18 floats total
–– Oyster density 1000/mOyster density 1000/m22

•• SurvivalSurvival
•• GrowthGrowth
•• PredationPredation
•• New larvae settingNew larvae setting

–– Test various substrates for oyster settingTest various substrates for oyster setting
•• ConcreteConcrete
•• Terra Cotta Terra Cotta 
•• WoodWood
•• LimestoneLimestone



•• 5  Locations5  Locations
–– Upper Saw Mill CreekUpper Saw Mill Creek

•• 3 Enclosures3 Enclosures

–– Middle Saw Mill CreekMiddle Saw Mill Creek
•• 3 Enclosures3 Enclosures

–– Mouth of Saw Mill CreekMouth of Saw Mill Creek
•• 3 Enclosures3 Enclosures

–– Riverbend MarshRiverbend Marsh
•• 3 Enclosures3 Enclosures

–– Malanka LandfillMalanka Landfill
•• Transect of 5 enclosuresTransect of 5 enclosures

EXPERIMENTAL DESIGNEXPERIMENTAL DESIGN



MODIFIED FLOAT MODIFIED FLOAT 
CONSTRUCTIONCONSTRUCTION

FloatFloat LidLid
4040””

4040””

0.750.75”” dia.dia.

4040””

4040””

6060””

1010””

22”” dia.dia.33”” dia.dia.



OYSTER OYSTER 
ENCLOSURESENCLOSURES



Thanks for 
making my 

new home!!!



SUBSTRATE TESTSUBSTRATE TEST



FIELD SAMPLINGFIELD SAMPLING

•• Water Quality Measurements Water Quality Measurements -- DO, pH, Salinity, Temperature.DO, pH, Salinity, Temperature.
•• Oyster Growth MeasurementsOyster Growth Measurements
•• Invertebrates and vertebrates loggedInvertebrates and vertebrates logged
•• Oyster MortalityOyster Mortality



VOLUNTEER COLLECTED VOLUNTEER COLLECTED 
DATADATA

Measuring OystersMeasuring Oysters



RECRUITING VOLUNTEERSRECRUITING VOLUNTEERS
•• OutreachOutreach

–– NewsletterNewsletter
–– WebsiteWebsite
–– Media Media (Press Releases)(Press Releases)

–– Presentations Presentations (School, Community Groups)(School, Community Groups)

–– Local EventsLocal Events



TRAINING VOLUNTEERSTRAINING VOLUNTEERS
•• SeminarsSeminars
•• History, Biology, Importance History, Biology, Importance 

of Oysters/Reefsof Oysters/Reefs
•• Laws and Regulations of Laws and Regulations of 

ShellfishShellfish
•• How to measure How to measure 

oysters/data collectionoysters/data collection
•• Materials given out: all Materials given out: all 

materials provided at no costmaterials provided at no cost



MAINTAINING VOLUNTEERSMAINTAINING VOLUNTEERS
•• Feed Them!Feed Them!
•• CertificatesCertificates
•• Volunteer AwardsVolunteer Awards
•• Volunteer Appreciation PartyVolunteer Appreciation Party



GETTING STUDENTS INVOLVEDGETTING STUDENTS INVOLVED



STUDENT VIDEOSTUDENT VIDEO



INITIAL RESULTSINITIAL RESULTS



PARAMETER SMC – E SMC – I SMC RIVER MALANKA

Water Temp 25.4 + 2.67a 26.4 + 2.98 b 26.2 + 4.18 b 25.2 + 2.75 a 25.8 + 2.91 a

Salinity 13.2 + 2.59 c 13.3 + 2.44 c 12.4 + 1.21 d 13.4 + 1.40 c 13.8 + 1.69 e

Dissolved O2 5.74 + 0.31 f 7.8 + 1.52 g 8.9 + 0.94 h 4.3 + 1.00 j 4.5 + 1.02 j

pH 7.9 + 0.08 k 8.1 + 0.19 m 7.9 + 0.59 k 7.9 + 0.03 k 7.9 + 0.02 k





Questions?Questions?



Hackensack River Oyster Project: Hackensack River Oyster Project: 
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