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Delaware River Basin



River Network connects 
water-focused nonprofits, agencies, 
businesses, and communities for greater local 
impact and healthier rivers across the U.S.

ABOUT RIVER NETWORK

We envision a future of clean and ample water 
for people and nature, where local caretakers 
are well-equipped, effective, and courageous 
champions for our rivers. 

 For details about free and paid membership levels, please visit: 
www.rivernetwork.org/get-involved/join-our-network/ 
Together, we can do more.

http://www.rivernetwork.org/get-involved/join-our-network/


Polls

1. Which  Delaware River Basin state do you work in?
○ New York
○ New Jersey
○ Pennsylvania
○ Delaware
○ Basin-wide
○ Outside of the DRB

2. What type of organization are you affiliated with?
○ NGO
○ Government Agency
○ Private entity 
○ University or academic affiliate 
○ Individual
○ Other
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● Get acquainted with water quality standards
○ What are they?
○ What is their role in meeting the goals of the Clean 

Water Act?
● Understand how water quality standards are 

developed
● Learn about the differences in water quality 

standards across the regulatory agencies in the 
Delaware River Basin

TODAY’S OBJECTIVES 





❖ Designated Uses
❖ Criteria - numeric and narrative
❖ Antidegradation Policy

❖ In practice, EPA often drafts proposed criteria and states 
review and adopt

❖ Under the statute, states can be more restrictive but 
can’t be LESS restrictive than the EPA criteria

❖ State’s are supposed to review their water quality 
standards every three years through a Triennial Review

WATER QUALITY STANDARDS 

“A water quality standard 
defines the water
quality goals of a water 
body, or portion thereof, by 
designating the use or uses 
to be made of the water and 
by setting criteria necessary 
to protect the uses.”
  40 CFR 131.2



Three categories: 

❖ Biological
❖ Chemical
❖ Physical

WATER QUALITY CRITERIA 

Numeric: 
measurable benchmarks

Narrative: 
desirable conditions
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Why was the DRBC created?

▪ Water supply shortages 
and disputes over the 
apportionment of the 
basin’s waters;

▪ Severe pollution in the 
Delaware River and  its 
major tributaries;

▪ Serious flooding

Five Equal Members:
Delaware

New Jersey
Pennsylvania

New York
Federal Government

▪Integrated approach to 
water management

▪Uniform water quality 
criteria in shared 
interstate waters 



Clean Water Act Framework for
Water Quality Management

Designated 
Uses

Examples
– Water supply
– Fish, shellfish, wildlife
– Recreation
– Agricultural, navigation, 

industrial uses

Water Quality 
Standards

• Narrative standards 
and numerical 
criteria established 
to protect the 
designated uses

Monitoring 
and 

Assessment
• Observation and 

measurement of 
surface water 
characteristics and 
comparison to 
water quality 
standards

303d List

• Listing of waters 
not meeting 
standards

Total Maximum 
Daily Load (TMDL)

• Computation of the 
maximum load a 
waterbody can accept 
and still meet 
standards

NPDES Permits

Triennial Review

• Technology Based 
Effluent Limits and 
Water Quality Based 
Effluent Limits

Integrated
Assessment



Clean Water Act Framework for
Water Quality Management

Water Quality Standards 
anti-degradation policies to 
prevent deterioration of 
high-quality waters

WQS Objectives:
* protection or preservation of 

uses associated with the 
water body

* protection or preservation of 
the water quality with the 
intent of sustaining currently 
existing conditions

* preservation of the water 
resources for future or 
intended uses



* Use current scientific knowledge and technology 
* Measure regulatory objectives of sustainable healthy 

waters 
* Assessment (status and trends)
* Inform adaptive management
* Data coordination

Monitoring Goals 



Revised Water 
Quality Criteria

Management 
Options

Implementation

Modeling Eutrophication Processes in the Delaware Estuary to 
Link Watershed Efforts to Control Nutrient Impacts

Environmental Management

Eutrophication

 Model

Model 
Calibration/
Validation

Stakeholder 
Involvement

Model Expert 
Panel & 

Consultant

Model 
Selection

Data 
Collection

Data 
Management



25 Years of Science-based Metals Policy
slide courtesy of Mary Reiley, USEPA

Criteria Development

Early 1980's
Total Recoverable  

Metals 
Not optimal but stable, 

reproducible, 
implementable 
(USEPA 1985)

1985
Acid Soluble Metals

An acknowledged 
improvement  (USEPA 

1985) 1993
Dissolved Metal 
Concentration 

Base metals criteria on 
bioavailable metal 

(USEPA, 1993)

1994
Water Effect Ratios 
Filled the chemistry 

gap between lab and 
ambient water
(Davies, 1994)

2007
Biotic Ligand Model

Accounts for the 
variety of water 

chemistry parameters 
that impact metals 

bioavailability 
(USEPA, 2007)



Freshwater salinization



All DRBC Business Meetings, Public Hearings and Advisory Committee 
Meetings are open to the public.  

The public can participate in DRBC regulatory processes for proposed 
rulemakings & project review by submitting written comments or 

providing comments in-person. 
Sign Up for Email Notifications from DRBC:

https://www.state.nj.us/drbc/contact/interest/index.html

Follow DRBC on  Twitter, LinkedIn, Instagram, YouTube & Flickr 

https://www.state.nj.us/drbc/contact/interest/index.html
https://twitter.com/DRBC1961
https://www.linkedin.com/company/delaware-river-basin-commission
https://www.instagram.com/drbc1961/
http://www.youtube.com/user/delrivbasincomm
http://www.flickr.com/photos/drbc1961/collections/


Biological Criteria
of the Delaware Basin

Adam Griggs
Science Manager, River Network



Biological Criteria and the Clean Water Act

Cold Water Fisheries

Designated Uses

Criteria

Narrative or Numeric

Index of Biotic Integrity

Indicators

Stressor Identification

What’s the cause??

Sediment TMDL

Listing/TMDLS



Pennsylvania Designated Uses



PA DEP - Data collected for Integrated Report

Most Aquatic Life data is 
macroinvertebrates



Pennsylvania Biological Indicators - IBI



Pennsylvania Biological Stressor Identification

Pennsylvania deploys an iterative 
weight of evidence approach 
based on the EPA Stressor 
Response Guidance Document 
(2000)

● Siltation and metals are 
commonly identified causes 
of impairment

● Relatively few “unknowns”



New Jersey Aquatic Life Designated Uses



Low Gradient - Southern Fish IBI

“The southern fish IBI (SIBI) was developed for 
low gradient streams located in the Inner 
Coastal Plain which are greater than 2-square 
miles in drainage size.”

New Jersey Biological Indicators



High Gradient - Northern Fish IBI

“The northern fish IBI (NIBI) is used to assess 
high gradient streams north of the fall line which 
are greater than 4-square miles in drainage 
size.”

New Jersey Biological Indicators



High Gradient - Headwaters IBI

“Recently, the bureau completed the 
headwaters IBI (HIBI) for those small high 
gradient tributaries north of the fall line which 
are less than 4-square miles in drainage size. 
The headwater IBI monitors the assemblage 
of fish as well as crayfish, salamanders and 
frogs to assess aquatic life use in small 
headwater streams.”

New Jersey Biological Indicators



New Jersey Biological Indicators



New Jersey Biological Indicators



Stressor Identification 
Investigations

The Stressor Identification 
process is based on USEPA's 
"Stressor Identification Guidance 
Document" (2000)

New Jersey Biological Impairments

https://www.epa.gov/caddis
https://www.epa.gov/caddis


New York Aquatic Life Uses



Macroinvertebrates, fish, and algae 
are all widely used in biomonitoring. 
Although DEC collects information 
on all of these aquatic organisms, 
macroinvertebrates are collected 
and analyzed the most.

New York Biological Monitoring



New York Biological Indicators

Biological Assessment Profile (BAP) This indicator is based on 
the Biological Condition 
Gradient concept



New York Biological Indicators
Example: Non-Impacted Category (BAP ≥ 
7.5) 



Delaware Aquatic Life Uses

In waters of the Delaware, 
DNREC defers to the DRBC Draft 
Macroinvertebrate Assessment 
Method



Delaware Biological Monitoring
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Algal densities
Nuisance aquatic vegetation
Lowered dissolved oxygen
Diurnal fluctuations in pH indicative of 
excessive photosynthetic activity
Poor aquatic life communities

Nutrients

Nitrogen and Phosphorus

Primarily Narrative Criteria, that 
can focus on cumulative impacts 

of eutrophication



Narrative Nutrient Water Quality Standards

NY

PA

NJ

DE

DRBC

“The general criterion is that these substances may not be inimical or injurious to the existing 
or designated water uses.”

“The waters shall be substantially free from unsightly or malodorous nuisances due to ... 
substances in concentrations or combinations which are toxic or harmful to human, animal, 
plant, or aquatic life…”

“Nutrient overenrichment is recognized as a significant problem in some surface waters of the 
State. It shall be the policy of this Department to minimize nutrient input to surface waters from 
point and human induced non-point sources.”

“Except as due to natural conditions, nutrients shall not be allowed in concentrations that 
render the waters unsuitable for the existing or designated uses…” 

“None in amounts that will result in growths of algae, weeds and slimes that will impair the 
waters for their best usages.”



NY

PA

NJ

DE

DRBC

Numerical 
Phosphorus Standard

X

X

0.1 mg/L in streams

0.05 mg/L in lakes

0.01 mg/L
In Indian River, 

Rehoboth Bay, Little 
Assawoman Bay

X*

Numerical 
Nitrate Standard

X

X

2 mg/L
In Pinelands waters

0.14 mg/L
In Indian River, 

Rehoboth Bay, Little 
Assawoman Bay

X*





Bacterial 
Indicators

   ENTEROCOCCUS



Freshwater 
Bacteria Water Quality Standards

NY

PA

NJ

DE

DRBC

Bathing Beach Criteria

E. coli: Single max of 235 cfu

E. coli: Geo. mean of 126 cfu, 
Single max of 235 cfu

Same as water quality 
standard

Same as water quality 
standard

N/A

Meets EPA 
Recommendation

X

X

✔

X

X

Fecal coliform: Geo. mean of 200 cfu, 
then up to 2,000 cfu from Oct-April

Fecal coliform: Geo. mean of 200 cfu

Enterococcus: Geo. mean of 100 cfu, 
Single max of 235 cfu

Fecal coliform: Geo. mean of 200 cfu

E. coli: Geo. mean of 126 cfu, 
Single max of 235 cfu



Brackish
Bacteria Water Quality Standards

NY

PA

NJ

DE

DRBC

Meets EPA 
Recommendation

N/A

X

✔

✔

✔

Fecal coliform: Geo. mean of 200 cfu, 
then up to 2,000 cfu from Oct-April

Enterococcus: Geo. mean of 33-35 
cfu

Enterococcus: Geo. mean of 35 cfu, 
Single max of 104 cfu

N/A to Delaware River Basin

Enterococcus: Geo. mean of 35 cfu, 
Single max of 104 cfu



Implications of Different Standards

Difficult to say due to lack of information!

Are there fewer impairments in areas with 
less stringent water quality standards?



Erin Stretz
estretz@thewatershed.org



THANK YOU!

Resources:

Fishable, Swimmable Waters Storymap (Resource Media) 
https://storymaps.arcgis.com/stories/0717e9a67c754a0a816264fb8814c549

Recreational Uses in the Delaware Basin (River Network) 
https://www.rivernetwork.org/resource/recreational-uses-in-the-delaware-river-laying-the-fou
ndation/

Clean Water Act Resources Page (River Network)
https://www.rivernetwork.org/our-work/clean-water/how-we-help/catalyzing-policy-change/cl
ean-water-act/

https://storymaps.arcgis.com/stories/0717e9a67c754a0a816264fb8814c549
https://www.rivernetwork.org/resource/recreational-uses-in-the-delaware-river-laying-the-foundation/
https://www.rivernetwork.org/resource/recreational-uses-in-the-delaware-river-laying-the-foundation/
https://www.rivernetwork.org/our-work/clean-water/how-we-help/catalyzing-policy-change/clean-water-act/
https://www.rivernetwork.org/our-work/clean-water/how-we-help/catalyzing-policy-change/clean-water-act/

