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Measuring the Sanitary Quality of the Estuary for 
Human Use - Recreation

• 24 Recreational 
Bathing Beaches
– Monitoring for indicators 

of human waste
• Fecal coliform
• Enterococcus

– Weekly summer testing
– Cooperative program 

between NJDEP, 
county and local health 
officials

Recreational Bathing Beaches in
the Barnegat Estuary

For more information:
http://www.nj.gov/dep/bmw/bathingbeach/bbindex.html

Toms
River

Tuckerton

Waretown Barnegat
Inlet

http://www.nj.gov/dep/bmw/bathingbeach/bbindex.html


Measuring the Sanitary Quality of the Estuary for 
Human Use

• Can we swim at 
beaches in the 
estuary?

Yes. In 2009 
monitored 
beaches in the 
Barnegat Estuary 
were open of 
99.2% of the time.  
However, our goal 
is 100%. On 
average, this 
trend has been 
improving over the 
past 15 years.
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Measuring the Sanitary Quality of the Estuary for 
Human Use – Shellfish Consumption

• Monitoring for indicators of 
human waste as per the 
NSSP*.
– Total coliform

• 5-12x per year
• NJDEP, Water Monitoring 

& Standards

*NSSP = National Shellfish Sanitation Program 

Shellfish Sanitation monitoring in
a portion of the Barnegat Estuary

For further information:
http://www.nj.gov/dep/bmw/waterclass.htm

http://www.nj.gov/dep/bmw/waterclass.htm


Measuring the Sanitary Quality of the Estuary for 
Human Use – Shellfish Consumption

1970’s

1970’s
Sewage Plant 
Discharges into
the Barnegat 
Watershed = 45*

*Source:  Ocean 
County Utilities 
Authority

2009

2009
Sewage Plant 
Discharges into
the Barnegat 
Watershed =  0



• Remaining impacts to the 
Barnegat Estuary are 
primarily related to 
stormwater

• DEP’s Microbial Source 
Tracking includes:
– Monitoring through storm 

events
– Application of new, more 

specific indicators of 
human waste

• F+ RNA coliphage
• Antibiotic resistance
• Optical brighteners

Targeted Monitoring to Improve Human Health 
Protection

NJDEP Water Monitoring & Standards

For further information:
http://www.nj.gov/dep/bmw/info03.htm

• Has successfully tracked down illicit wastewater handling (e.g. broken sewer lines)
• Limited municipal resources can be focused on the most significant problems.

http://www.nj.gov/dep/bmw/info03.htm


National Coastal Assessment
Sediment Contaminants

National Coastal Assessment is a
USEPA funded national aquatic 
survey to assess the health of the 
nation’s estuaries

Sediment samples collected in
the Barnegat Estuary by NJDEP 
as part of the National Coastal 
Assessment.

Results are assessed against 
NOAA’s Effects Range Medium
(ERM) and Effects Range Low 
(ERL) criteria.

Ecosystem Health – Sediment Quality

For more information:
http://www.nj.gov/dep/bmw/NCA/NCAmain.htm

Presenter
Presentation Notes
 88% of the locations were 

classified “Good” according to

USEPA classifications used in 

the National Coastal Assessment.



 12% were classified “Fair”.  All of 

these were close to shore.



  0% were classified “Poor”.



http://www.nj.gov/dep/bmw/NCA/NCAmain.htm


Ecosystem Health Research – Benthic Index
Regional Environmental Monitoring 
and Assessment Program (REMAP)

• A benthic index looks at the diversity 
of organisms in the bottom of the bay.  
High diversity = good conditions; Low 
diversity = poor conditions.

• Benthic Index* shown to the right was 
developed for broad application 
nationally, but needs refinement before 
applying to management decisions 
locally.

• This USEPA funded research is a 
collaboration between USEPA ORD, 
USEPA Region 2, NJDEP Water 
Monitoring & Standards and Rutgers 
University.

* Based on Paul, J.  et al., 2001.
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Hard Clam Population Surveys – NJDEP Division of Fish & Wildlife

Barnegat Bay:  Current population trend not known.
Surveys:
1963:         US Department of Interior

(not repeated ∴

 

no comparison possible).

1985-86:   NJDEP Bureau of Shellfisheries

No funding for surveys since 1986 therefore current 
status and trend cannot be assessed quantitatively.

Little Egg Harbor: 68% decline 1987-2001
Surveys:
•

 

1963: US Department of Interior
(not repeated ∴

 

no comparison possible)

•1986-87: NJDEP Bureau of Shellfisheries

•

 

2001: NJDEP Bureau of Shellfisheries
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Ecosystem Health Research



Eutrophication

Nitrogen Loads to the Estuary
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Eutrophication – Barnegat Estuary
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Phytoplankton Levels
Chlorophyll measured quarterly by NJDEP Water Monitoring and 
Standards by traditional surface grab sampling since 1999.

Collaborative research by NJDEP, NOAA, NASA and Rutgers University 
lead to availability of near-daily remote sensing for chlorophyll during the 
summer months for bloom detection with much greater spatial coverage.

Eutrophication – Barnegat Estuary

For further information:
http://www.nj.gov/dep/bmw/remotesensing.htm

http://www.nj.gov/dep/bmw/phytoplankton.htm

Location # observations
(Summer months 
2008 & 2009)

Classification Scheme

EPA National Coastal 
Assessment

NOAA ASSETS Maryland Inland Bays

Barnegat Bay 29,330 Low Moderate Low

Manahawkin 
Bay

2,794 Low Low Low

Little Egg 
Harbor

13,296 Low Low Low

http://www.nj.gov/dep/bmw/remotesensing.htm
http://www.nj.gov/dep/bmw/phytoplankton.htm


David Velinsky1, Christopher Sommerfield2, Jeffrey Ashley1,3, 
Richard Greene4 and Don Charles1

1The Academy of Natural Sciences
Patrick Center for Environmental Research

2University of Delaware (CMES)

3Philadelphia University

4Delaware Dept. Natural Resources and 
Environmental Control

SETAC November 13, 2007

Barnegat Bay Tidal Marsh Studies

How can environmental changes in Barnegat Bay be 
monitored over time and results used to manage the 
system? Needs tools to look back in time AND predict 
future responses! Salt Marshes, the perfect answer! 

2009-2010 Marsh coring study of historical nutrient 
loads and algal responses (Patrick Center at ANS)  

Presenter
Presentation Notes
Slide 1. Title: Nutrient and Ecological Histories in Barnegat Bay, New Jersey  (USEPA Funding to NJDEP Office of Science and Patrick Center for Environmental Research at the Philadelphia Academy of Natural Sciences) $90k 



1. Photo is of coring crew. Chemistry, geology and bio is done on strata in lab.  

2. Graph is of algal species going back in time on Cristina River in DE (we don’t have BBay data yet). Point is shift to right over time and away from a phytoplankton - open water system to a more benthic light-limited system (increased turbidity due to eutro.) Note three classes separated by dotted line for possible criteria categories  



Salt marsh coring is being used to evaluate nutrient (phosphorus and nitrogen) relationships with algal blooms and the potential for water quality bio-criteria development in NJ’s shallow coastal back bays. Surface layer of cores represent current algal communities from bay laid-down annually due to sedimentation. Using known sensitivities or tolerances of certain algal species to high nutrient loads, the current communities will be compared to those deposited in five-year groupings going back to approximately 1900 when the bay was less built up This analysis will help establish biologically meaningful relationships between nutrients and algal as well as establishing background and possible restoration goals for these salt marshes. The cores will also estimate sedimentation and salt marsh accretion rates allowing NJDEP a baseline for developing strategies for sea level rise which in NJ is the highest for Mid-Atlantic states. 

http://images.google.com/imgres?imgurl=http://diatom.acnatsci.org/shared/images/ansp_logo.jpg&imgrefurl=http://diatom.acnatsci.org/nawqa/2001biovol.asp&h=91&w=139&sz=6&hl=en&start=3&tbnid=RoNCGWwDsHTZ7M:&tbnh=61&tbnw=93&prev=/images%3Fq%3Dansp%2Blogo%26gbv%3D2%26hl%3Den


Eutrophication
Harmful Algal Blooms:
Brown Tide Assessment Project
• NJDEP Office of Science and Rutgers University
• Evaluated brown tide occurrence and influencing 
factors, 2000 – 2004.  
• Found that the brown tide was favored by dry 
weather conditions. 
• Significant brown tides did not occur in any 
month where the Toms River flow exceeded 200 ft3 

sec-1 .

For further information:  http://www.state.nj.us/dep/dsr/browntide/bt.htm

http://www.crssa.rutgers.edu/projects/btide/index.html

http://www.state.nj.us/dep/dsr/browntide/bt.htm
http://www.crssa.rutgers.edu/projects/btide/index.html


Eutrophication
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Water Supply & Geological Survey

• update of Water Supply Plan
• water withdrawals, use, and transfers



Where does the withdrawn water go after use?
Three destinations:
1) Exported from the watershed for treatment and discharge.
2) Evaporated during use. 
3) Returned to the watershed after use.

Net water loss is sum of evaporated and exported.



What are the ecological values of tidal wetlands? (Need methods)
Structural: habitat for fish and wildlife; nursery for fish and wildlife. 
Functional: base of food web; water quality filter; flood protection.

20102010--2011 USEPA Grants (pending) to Barnegat Bay 2011 USEPA Grants (pending) to Barnegat Bay 
Partnership and NJDEP to establish tidal wetlands reference Partnership and NJDEP to establish tidal wetlands reference 
network in New Jerseynetwork in New Jersey

Project TasksProject Tasks: : 
Establish a network of monitoring stations over a range of  marEstablish a network of monitoring stations over a range of  marsh types, sh types, 

conditions and stressors in both Barnegat and Delaware Baysconditions and stressors in both Barnegat and Delaware Bays
Conduct intensive geomorphology, biota and water quality monitoConduct intensive geomorphology, biota and water quality monitoring as ring as 

a baseline for future planning and management  a baseline for future planning and management  
Provide protocols for routine monitoring/assessment by NJDEPProvide protocols for routine monitoring/assessment by NJDEP
Provide important information for marsh preservation/restoratioProvide important information for marsh preservation/restoration and n and 

climate adaptation (sea level rise and carbon sequestration)climate adaptation (sea level rise and carbon sequestration)

Contact: Thomas Belton, NJDEP Office of Science (thomas.belton@dep.state.nj.us) 

Presenter
Presentation Notes
Slide 2. Title: Development and Implementation of an Integrated Tidal Wetlands Monitoring and Assessment Program in the Barnegat Bay and Delaware Estuaries (Ocean County College – Barnegat Bay Partnership) Two Grants: Grant A. $150,000 (USEPA Discretionary 319(h) Grant Award to NJDEP), Grant B. $392,400.41 (USEPA 106 – National Coastal Wetlands Assessment to BBP)  



Freshwater tidal, brackish and salt marshes are a hallmark feature for the coastal plain region of New Jersey, including the Barnegat Bay and Delaware Bay estuaries, where they represent perhaps the most critically important habitat type for both ecosystem functioning and human health. Though potentially imperiled by sea-level rise, marshes also may be among the most responsive habitat types provided certain ecosystem properties, such as sediment supply and trapping, remain relatively intact. However, coastal marshes throughout New Jersey remain poorly monitored and assessed, with regard to sea-level rise or other potential threats. This study will establish an integrated wetlands monitoring and assessment network in New Jersey as a cooperative effort between the two National Estuary Programs and the State of New Jersey. The project will utilize USEPA’s three-tier wetlands monitoring guidance as the framework for the development of a monitoring and assessment program.



Montclair State Univ. Submerged Aquatic Vegetation
Ocean County Planning Department Stormwater MTD
OCSCD Shoreline/Roadside Stabilization Projects
OCSCD Specific Activity Guide (Educational Outreach)
Lake Carasaljo Feasibility Study
OCSCD Stewardship of Soil Health
RU/OCSCD Low Maintenance Landscaping Guide for BB 
Baywood Marina Stormwater BMP’s
OCSCD District Shoreline Stabilization
OCPD Stormwater Basin Retrofits
Lake Pohatcong Feasibility Study
Long Swamp Creek( LSC) Restoration Plan
OCSCD LSC Subwatershed Action Project 
Bey Lea Golf Course BMP Demonstration Project 
OCVTS Wetland Enhancement Project
NJ Clean Vessel Act Program Pump Out Facilities

General Location of 
Restoration Activities

Presenter
Presentation Notes
General geographic location of restoration and implementation efforts. However, as noted previously all newly funded restoration projects are focused in the Metedeconk, Lower Toms River, Long Swamp Creek, Kettle Creek and Silver Bay subwatersheds. 



Additional Planning, Implementation and Research Projects 
Funded in Response to the NJDEP Action Plan

When Who What Funding
Amount Source

6/2009 Metedeconk WRPP 
and Implementation 
Project with Brick 
MUA

Address TMDLs, identify, prioritize and 
implement highest priority stormwater BMP’s 
projects throughout the entire watershed

$666,000 
$475K for 
implementa 
tion

CBT

9/2009 Ocean County 
Planning 
Department

Stormwater BMP’s & Retrofit Projects focused 
in the upper portions of the estuary

$371,482 319(h)

9/2009 Ocean County Soil 
Conservation 
District

Completed two additional Stormwater Basin 
Retrofits in the Fall of 2009 Under the Long 
Swamp Creek Subwatershed Action Projects 
grant

$256,150 CBT

11/2009 Ocean County 
Planning

5th Pump Out Boat to service central portions 
of Barnegat Bay and Enhance No Discharge 
Area - Anticipated Operation Summer 2010

$65,000 NJ Clean 
Vessel 
Act

6/2010 Ocean County 
College

Assess the condition of coastal wetlands 
where wetlands may play a critical role in 
maintaining water quality by functioning as 
non-point source capture and potential 
treatment zones (coordinated with tidal marsh 
coring and wetlands assessment projects.

$150,000 319(h)
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