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Impacts to public health, 
infrastructure, and ecosystems

Non-tidal chloride trends

Chlorides in Zones 2 and 3

Options for management



▪ Approved by Commissioners and 
adopted in 1992.
o Lower Delaware added to the Final Rule 

in 2008.

▪ Covers the entire non-tidal Delaware 
River drainage area.

▪ Antidegradation program to maintain 
exceptional water quality.

Special Protection Waters  
(SPW) Program



▪ Monitored by many agencies, 
the Delaware River at Trenton 
has a long historical record.

▪ Downstream catchment of the 
non-tidal (SPW).

Chloride levels are steadily 
increasing over time

Data obtained from the Water Quality Portal



The Basin is located 
within the “Salt Belt”

U.S. Highway Deicing Salt Data Source: USGS Mineral Commodity Summaries (1975 – 2024)

Image: by Randommapmaker, Wikimedia Commons, CC BY-SA 4.0



Special Protection Waters (SPW) Monitoring



Chloride Trends 
(2000 – 2023) 



Impacts to Ecosystems and Infrastructure

Corrosive chloride ions cause significant 
damage to vehicles, roads, and bridges, 

leading to costly annual repairs (USEPA, 2024).

Studies indicate that sensitive freshwater 
species are affected even at chloride levels 

below the recommended USEPA criteria 
(Stroud, 2025).



Risk to Human Health

Salt contamination in DRB Chloride is highly corrosive



Water Quality Standards in the Estuary
The Zone 3 Chloride Standard was a GFA Recommendation

Zone 2: RM 108 – RM 133 (not GFA)
Trenton to Tacony Palmyra Bridge

Protection of Drinking Water Intakes
Chloride: Maximum 15-dma average of 50 mg/l

Zone 3: RM 95 – RM 108

Glouster Point* to Tacony Palmyra Bridge*

Protection of PRM Aquifer (and DW Intakes)
Chloride: maximum 30-dma average of 180 mg/l



Salinity and chlorides in the Estuary
The Zone 2 Chloride Standard violated February through mid-March

Zone 2: Trenton to Tacony Palmyra Bridge*

*Reference locations are approximate.

Zone 3: Glouster Point* to Tacony Palmyra Bridge*



Downstream
Ben Franklin Bridge

Upstream
Pennypack Woods

Upstream 
salinity > 

downstream 
salinity



Higher background salinity impacts the SF
The maximum salt front location has occurred in the road de-icing season

Increasing salinity X 2

Salt front may appear to be 1-2 
miles upstream

The maximum salt front location 
occurs during the snow season

In 1965: 11/28;  2016: 11/28; 
2024: 11/20

Salinity Impacts Freshwater Toxicity (SIFT) Workgroup 

DRBC established a working group to address increasing non-tidal salinity 



▪ DRBC formed a salinity workgroup to discuss management approaches

▪ All entities are struggling to identify an effective solution 

▪ Outreach and voluntary approaches only go so far

▪ Finding a solution to address this issue is necessary

 

Lessons learned through 
collaboration



Potential Solutions to Manage Chloride

Implement regulatory action 

(TMDLs)

Pilot study to implement salt 

reduction measures



In Summary

▪ Concerning chloride trends in the non-tidal and tidal freshwater Delaware River

o Implications for salt front management in the Estuary

▪ The SPW program states that no measurable change (NMC) shall occur

oNMC of chloride and conductivity first triggered 2009 – 2011 and remain elevated

▪ The repeating message from co-regulators and others is that this is not a 

straightforward issue to address

▪ DRBC staff plan to allocate more resources toward investigating and 

implementing salt management options



Elaine Panuccio
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