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• History of water quality issues in the 
Delaware Estuary - dissolved oxygen

• Designated Aquatic Life Use and Water 
Quality Criteria for Zones 3, 4 and upper 
portion of Zone 5

• Proposed Resolution and Public Process

Presentation Outline



Background

•The estuary consists of five water 
quality management units called 
“Zones”.

•DRBC established water quality 
standards (“stream quality 
objectives”) for the Estuary in 1967.

•Clean Water Act of 1972 establishes 
Section 101(a)(2) uses:

“water quality should provide for the 
protection and propagation of fish, 
shellfish and recreation in and on the 
water, wherever attainable.” 



• Early 1900s through the 1970s –
little or no dissolved oxygen in 
the Estuary spring through 
October, from Wilmington, DE to 
Burlington, NJ.

• Fish species such as striped bass 
could not spawn.

• Low DO conditions from late 
summer through fall prevented 
juvenile shad spawned above this 
region from migrating to the 
ocean. 

Historical Dissolved Oxygen 
Conditions

Chester, PA



Mean Monthly D.O. - 1963

Dead Zone
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Water Quality Standards &
Designated Uses

• Water Quality Standards 
consist of designated uses, water quality criteria and anti-
degradation requirements.

• A Designated Use is the goal for the waterbody, whether it is 
being attained or not.  The aquatic life use is the pertinent use.

• CWA Aquatic Life Goal:  “..wherever attainable, an interim 
goal of water quality which provides for the protection and 
propagation of fish, shellfish, and wildlife..” 

• Where the CWA goals are not attainable, Highest Attainable 
Use is the designated use closest to the CWA 
goals that is attainable.



Designated Uses in 
Current DRBC Regulations

Zone River Mile Aquatic Life Use

Migratory

Fishes

2 108.4 – 133.4
maintenance and propagation of 

resident fish and other aquatic life

passage of anadromous 

fish

3 95 – 108.4
maintenance of resident fish and 

other aquatic life

passage of anadromous 

fish

4 78.8 – 95
maintenance of resident fish and 

other aquatic life

passage of anadromous 

fish

5

70 – 78.8 
maintenance of resident fish and 

other aquatic life

passage of anadromous 

fish

48.2 – 70
maintenance and propagation of 

resident fish and other aquatic life

passage of anadromous 

fish

6 0 – 48.2

maintenance and propagation of 

resident fish and other aquatic life passage of anadromous 

fishmaintenance and propagation of     

shellfish
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2007: 

DRBC’s Water Quality Advisory Committee 

(WQAC) begins deliberations on this issue as 

part of a broader evaluation of nutrient and 

dissolved oxygen conditions in the Delaware 

Estuary.

Evaluation of Aquatic Life Use



Membership:

Water Quality 
Advisory Committee

• Delaware

• New Jersey

• New York

• Pennsylvania

• National Park Service

• US EPA

• Environmental Professional

• Academia/Science Professional

• Regulated Community - Public

• Regulated Community - Private

• Local Watershed Organization



 2008 to 2013: DRBC staff develops Nutrient Criteria 
Plan in response to EPA initiative on nutrients.

 Plan recommends focus on oxygen demand (NBOD) of 
nutrients in view of lack of evidence of traditional impacts 
of high nutrient loads (e.g., algal blooms).

 Fall 2013 - Water Quality Advisory Committee (WQAC) 
recommends staff evaluate the use of Zones 3, 4 and 
upper Zone 5 for propagation of resident and 
anadromous fish species.

Evaluation of Aquatic Life Use



DRBC 2015 Report

“Full attainment of a ‘maintenance and propagation’ use has not been 
demonstrated at this time based on the data available and examined 
for this existing use evaluation.”
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Atlantic Sturgeon Acipenser oxyrhynchus

Zone 3 ? N N

Zone 4 Y N N

Zone 5 (upper) Y N N

   RM 70-78.8

Zone 5 (lower) ? N N

   RM 48.2-70



American Shad
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m American Shad Alosa sapidissima

Zone 3 Y Y ?

Zone 4 Y ? N

Zone 5 (upper) Y N N

   RM 70-78.8

Zone 5 (lower) N N N

   RM 48.2-70

Maryland DNR



Summary:

1. The goals established in 1967 through DRBC’s designated 
uses have been exceeded, at least in part, by the 
successful restoration of dissolved oxygen to 3.5 mg/L as a 
daily average concentration. 

2. Data collected in Zones 3, 4 and upper Zone 5 indicate at 
least some degree of propagation has been observed.

3. Full attainment of propagation has not been 
demonstrated at this time based on the data available and 
examined for this evaluation.

2015 DRBC Evaluation 
of Existing Use



Key Questions not answered in the 2015 study, and for 
which additional studies are needed:

1. What water quality criteria must be achieved to protect target  
fish species and life stages?

2. What are the estimated oxygen demand and nutrient (pollutant) 
loadings from point and non-point sources in the Estuary today?

3. What total wasteload and load allocations must be achieved to 
protect target species?  

4. How and to whom will loads be allocated?

5. What treatment and BMPs are available to meet wasteload 
allocations?

Why more study?



Key Questions not answered in the 2015 study, and for 
which additional studies are needed:

6. What seasonal, geographic and/or temporal conditions must be 
considered along with any suggested changes to related water 
quality criteria?

7. What impacts will any proposed changes have on endangered 
species?

8. What are the capital and operating costs of technologies to 
achieve higher levels of dissolved oxygen in the Estuary?

9. What physical, chemical, biological, social and economic factors 
will affect the attainment of the water quality standards? 

Why more study?



 Recognizes that evidence supports further study on the 
inclusion of propagation as a designated use in Zones 3, 
4 and the upper portion of Zone 5 of the Delaware River 
Estuary.

 Provides for:  

− scientific and technical studies to be performed

− early action by dischargers 

 Directs initiation of rulemaking to revise the designated 
aquatic life uses consistent with the results of the studies 
and the CWA.

Proposed Resolution



Shared goals of the DRBC, EPA and co-regulator states are:

1. Protecting the conditions and uses achieved to date

2. Continuing progress to improve water quality conditions

3. Updating water quality standards consistent with the Clean 
Water Act as quickly as possible and practicable

4. Identifying and implementing early actions to optimize 
existing infrastructure pending final regulatory actions

5. Consulting with stakeholders, including the regulated 
community, in the rulemaking process and development 
of implementation strategies

Proposed Resolution 



The study will include:
• Input from expert panels on eutrophication modeling and the DO requirements of aquatic 

species

• Development and calibration  of a eutrophication model for the Delaware Estuary and Bay

Schedule:
• Directs the Executive Director to prepare a schedule to complete the draft attainability 

assessment within 3.5 years
• Commission seeks to issue a final rule and an implementation strategy within 6 years
• Both dates effective upon adoption of the resolution

Identification of Early Action Strategies:
• Directs the Executive Director to convene a workgroup of co-regulators to identify and 

encourage the implementation of such strategies by NPDES permittees in the near term

Acknowledges:  
• the work of the WQAC
• the proposal by the PWD for a Delaware Estuary DO Partnership

Proposed Resolution 



Dead River Zones.

Consistent WQ 
improvement and 
healthier 
ecosystems.

Shared goals and 
shared commitment 
to continue to 
improve and protect 
water quality.

The Delaware River Estuary

Before DRBC and the 
Clean Water Act: 



• Notice of a Public Hearing and Comment Period was issued on 
February 23, 2017.

• The public comment period closed at 5:00 PM on Thursday April 
13.  See http://www.state.nj.us/drbc/meetings/special-
hearing.html for additional details.

• A response to comments document is in preparation.

• The earliest date that the Commission can consider action on 
the resolution is their next meeting on June 14, 2017. 

Public Comment Period

http://www.state.nj.us/drbc/meetings/special-hearing.html

