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Overview
Water Use Assessment

Monitoring Programs
• Freshwater 
• Marine Water & Beach 

Monitoring
• Nonpoint Source
• Volunteer

NJ’s Long-Term Monitoring 
& Assessment Strategy
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Designated Uses

• Aquatic Life
• Recreation – primary & 

secondary contact
• Potable Water  
• Fish Consumption 
• Shellfish Harvest 
• Agriculture Water Supply  
• Industrial Water Supply 



NJDEP Water Monitoring and Standards

Water Use Assessment

• Goal: Assess all waters for all uses
Currently in NJ:

– > 90% of waterbodies assessed for at least 1 use
– ~ 10% assessed for all uses

• Develop Integrated Waterbodies List
Includes:

– Unimpaired: meets use
– Impaired or 303(d): does not meet use

• Compare monitoring results to water quality standards
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Freshwater Monitoring

•Where?
• Rivers/streams (>18,000 miles at 1:24,000 scale)
• Lakes (1100 named lakes)
• Shallow Groundwater

• What?
• Water column
• Sediment
• Biological conditions
• Habitat
• Fish Tissue
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Monitoring Program Designs

• Fixed stations
• Rotating basins
• Probabilistic designs
• Targeted monitoring (e.g., 

TMDL support, stressor 
identification, stormwater 
monitoring)
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Ambient Surface 
Water Network

• Began – 1970’s
• Recreational, Potable & 

Aquatic Life uses
• Chemical/ physical/ 

microbiologal parameters
• Water column & sediment
• 215 stations, 42 randomly 

selected every 2 years
• Sampled 4x/year
• Parameters Include:

– Nutrients
– DO
– Bacteriological
– Metals
– Pesticides
– Volatile Organics (historical)

• Cooperative program w/ USGS
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Groundwater 
Monitoring Network
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New Jersey's
Ambient Groundwater

Quality Monitoring Network
1999 - 2004

-Network will examine shallow grounwater
 quality as a function of land use
-Samples analyzed for VOC's, pesticides,
 metals, common ions, nutrients and radioactivity
-NJGS located and installed wells
-NJDEP/WMM and USGS will sample
 30 wells/Yr
-Setup and sampled on a 5 year cycle 

DEP WMA's

2003-2004 Wells
(̂ AG
(̂ UND
(̂ URB

2002 Wells
&\ AG

&\ UND
&\ URB

2001 Wells
$T AG

$T UND

$T URB

2000 Wells
%U AG
%U UND
%U URB

1999 Wells
#S AG

UND

#S URB
#S

10 0 10 20 Miles

- Cooperative program with NJGS & 
USGS

- 150 Shallow well network

- Land use-based
- Agriculture (60 wells)
- Undeveloped (30 wells)
- Urban (60 wells)

- 30 sampled/yr for 5 year cycle

- Parameters monitored:
nutrients, VOCs, metals, pesticides, 
radioactivity

- GW also monitored through NJ’s 
Private Well Testing Act
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Benthic Macroinvertebrates -
Ambient Biomonitoring Network 

(AMNET)

• Program began in 1988 
• Indicator of river/stream aquatic health
• Over 800 stations (av. 1 station/23 
stream miles)
• 5 Rotating basins
• Sampled 1x/5yrs
• Index period – April – Nov
• Rapid Bioassessment Protocol
• Multi- habitat sampling proportionate to      
habitats present
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Ambient Biological 
Monitoring 

Network Results

AMNET Statewide Results - Round 3
2002-2007

(811 total sites)

19%

22%

41%

18%

Excellent
Good
Fair
Poor
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Benthic Macroinvertebrate 
Program Status

• 3 Rounds of all 5 Water Regions complete 
(approx 2400 samples)

• Single Multi-metric index recently replaced 
with 3 NJ-customized ecoregion-specific 
indices
– Pinelands
– High gradient (adaptable to headwaters)
– Coastal Plain – low gradient

• New indices generally at genus level
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Fish Index of 
Biotic Integrity 
Network (FIBI)
Program initiated in 

2000 (N. New Jersey)

100 Fixed Site network

20 Sites per Year, 5 Year 
Rotation

Index Period – June 
through Mid-October

Round 2 Sampling 
completed in 2007

Developing S. Jersey 
index
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Fish Index of Biotic (FIBI) Integrity Network 
Results

Round 2 Scoring (2005-2007)

Rating
Excellent Good Fair Poor
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Presentation – Session K4, Thurs, 8:00am (John Vile)
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Lakes Monitoring Network
• 200 Lake network,           

40 lakes/year. Began 
2004.

• Probabilistic design,   
using USEPA - GRTS 
protocol

• Average 3 stations/lake
• Parameters selected to 

assess lake 
productivity –
physical/chemical only

Presentation – Session J1, Wed, 3:30pm (Victor Poretti)
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Ambient Lakes 
Monitoring Network
Sample Parameters:

Total Phosphorus

Total Kjeldahl Nitrogen

Nitrite+Nitrate Nitrogen 

Ammonia Nitrogen

Dissolved Oxygen

Temperature

Specific Conductance

pH

Alkalinity 

Hardness

Turbidity

Secchi depths

Chlorophyll “a”
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Marine Monitoring for Public Health: 
Shellfish Harvest Use

• Required by NJ Statute 
(NJSA 58:24).

• Required by US FDA for 
interstate sale of shellfish 
(worth ~$500 million/year 
to the NJ economy).

• Supporting data for NJ’s 
Integrated Report to 
identify impaired shellfish 
use waters.

• 2,500 locations, 15,000 
samples/year for coliform 
bacteria
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Harvestable Acreage Improvements 
(1976-2008)
NJ Shellfish Water Classifications
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Presentation – Session I3, Wed, 1:00pm (Deborah Watkins)
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Monitoring for Public Health:
Ocean & Bay Beaches - Recreational Use
127 miles ocean shoreline 
264 locations monitored, including
188 ocean beaches and 76 bay beaches
Monitored weekly – more frequently if 

needed
Cooperative program with counties
Enterococcus Indicator
Criterion = 104 enterococcus/100 ml

You are 
here in AC
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Marine Monitoring for Public Health:
Ocean & Bay Bathing Beaches

Most NJ beaches 
have never been 
closed.

In 2007, >93% 
beaches with no  
closures.

Monitoring 
supports $36 billion 
beach tourism 
industry in NJ

2007

6.06

93.9

% of beaches that did
not close

% of beaches that
experienced at least
one closure

% of beaches that 
experienced 1 or 
more closures

Presentation – Session K1, 8:00am, Thurs (Virginia Loftin)
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Marine Monitoring for Public Health:
Ocean Beach Closures

NOTE:  Indicator changed from fecal to enterococcus in 2004
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Marine Monitoring: 
Ecosystem Health & Aquatic Life Use
• Used for NJ’s 

Integrated 
Report to 
identify 
impaired 
waters.

• 250 locations -
1000 
samples/year

• DO, nutrients, 
chlorophyll



NJDEP Water Monitoring and Standards

Marine Monitoring: Ecosystem Health 
National Coastal Assessment (NCA) 

Program
• Part of EPA’s 

national probabilistic 
assessment of 
estuarine systems

• Includes: Sediment 
Toxicity

• Sediment Chemistry
• Benthic Diversity
• Fish Tissue
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Nonpoint Source Monitoring

• Applications
– Source Tracking
– Land use load 

estimates for 
TMDL modeling

Automated 
flow 
measurement 
and sample 
collection

Mobile 
laboratory -
microbiology 
& nutrients
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NJ Volunteer Monitoring Program -
Watershed Watch Network (started 2002)
• 29 River/Stream Monitoring Organizations

– Biological 
– Visual
– Habitat 
– Chemical
– Bacteria 

• 58 Lake Monitoring Organizations
– Bacteria
– Chemical 
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Volunteer Program Outcomes
Training (e.g., field collection, habitat assessment, data 

integration,  benthic macroinvertebrates)

Annual Volunteer Monitoring Summit

Technical Assistance - NJ Service Provider Network

Resource Support – Mini-Grant Program 

Online Data Management System (under development)

Increased high quality data submissions to NJDEP

Quality Assurance Tiers – dependent on intended data 
use
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State Water Quality Monitoring 
& Assessment Strategies 

• 10 Year Strategy – EPA requirement for all states

• All Waterbody Types – streams, rivers, lakes, reservoirs, 
estuaries, coastal areas, wetlands, ground water

• 9 Basic Elements - 1. Objectives, 2. Design, 3.  Water 
Quality Indicators, 4.  QA, 5. Data Management,                 
6.  Assessment, 7.  Reporting, 8.  Program Evaluation,          
9.  Infrastructure Planning
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NJ’s Water Monitoring & 
Assessment Strategy 

www.nj.gov/dep/wms/longtermstrategyreport.pdf

• NJ Long-Term Strategic 
Plan (2005-2014) 

• Organized by waterbody
type

• Identifies gaps & 
partnership resource needs

•NJ Water Monitoring 
Council – partnerships to 
fill gaps
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Example: Strategic Gaps Analysis Table
Monitoring Gaps/

Enhancements
General Progress Progress on Filling 

Gaps
Coastal 
Waters -
Nat’l 
Shellfish 
Sanitation 
Program

- Limited non-point 
source tracking
and alternate 
indicators lab 
capacity

- No shellfish tissue 
toxics monitoring

- Limited 
phytoplankton 
monitoring

- Alternate Indicators 
laboratory completed.

- Toxics monitoring in 
shellfish funded 
through Supplemental 
106 funding.

- Remote sensing 
equipment installed on 
DEP plane to target 
vessel sampling.

NPS - Navesink River 
- remedial actions 
being taken by 
municipality.

Remote Sensing -
updating agreement 
with NJDEP Parks & 
Forestry on the use of 
the aircraft.
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Summary
• Goal – monitoring to assess all waters for all uses and 
Integrated Waterbodies List 

• > 90% of waterbodies assessed for at least 1 use

• ~ 10% assessed for all uses

• Monitoring programs – freshwater, marine, beach 
monitoring, nonpoint source & volunteer

• State Program augmented by collaboration with 
USGS, EPA, DRBC, volunteers, counties, etc.

• Strategic gaps ID’d by Long-Term Strategy for 
potential collaboration 
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