Chloride Trends of the
Delaware River and
Pathways Forward

Regulated Flow Advisory Committee (RFAC)

March 20, 2025

Elaine Panuccio, Water Resource Scientist

Delaware River Basin Commission

DELAWARE e NEW JERSEY
PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA

Presented to an advisory
committee of the DRBC on
March 20, 2025. Contents
should not be published or re-
posted in whole or in part
without permission of the
DRBC.

Image: by ©Luboslav Ivanko / Dreamstime



7 Non-tidal chloride trends

Impacts to public health,
Infrastructure, and ecosystems

S Chlorides in Zones 2 and 3
3? Options for management




Drainage Area to DRBC's Special Protection Waters
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Special Protection Waters

(SPW) Program

= 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.
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Annual Average Chloride (mg/L)

Delaware River at Trenton - Chloride
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Chloride levels are steadily

Increasing over time

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

* Downstream catchment of the
non-tidal (SPW).
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The Basin is located
within the “Salt Belt”
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Annual U.S. Highway Deicing Salt Use and Average Annual Chloride

Delaware River at Trenton
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U.S. Highway Deicing Salt Data Source: USGS Mineral Commodity Summaries (1975 — 2024)



Special Protection Waters (SPW) Monitoring

Summary Matrix of Water Quality Changes at Lower Delaware Control Points: 2000-2004 Baseline vs. 2009-2011 Assessment Round 1
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Chloride Trends
(2000 - 2023)
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EWQ = Baseline, Asst1 = 2009-2011 Assessment, 2021-2023 = Current
*EWQ and Asst1 Estimated; DR = Delaware River

Musconetcong River Jacobs Creek” Paulins Kill Alexauken Creek Lopatcong Creek Bushkill Creek
. . 1004 50+ 1004 .
- 50 ==
1001 * 754 407 $ 75+
404 304 .
504 504
= , -l -
L] 204 .
B . ™
04 04 04 04 04
Pequest River Tohickon Creek Lehigh River Pohatcong Creek Brodhead Creek Wickecheoke Creek
. .
01 30+ | 30+
304
B | + *1 20
* . 204 20 :
+ 204 . . . 204 * .
: [] ol ® 104 109 o 104 104
04 04 04 b 04 04
Martins Creek Pidcock Creek DR Riegelsville DR Wash Xing Lockatong Creek Hakihokake Creek
30
604 *
-
= = . . =
# == 207 * 40 204
. — 10 10
L ] 104 4 104 - 4
. 1 - =
.
04 ° 04 0+ 04 0+
DR Trenton DR Easton Cooks Creek DR Belvidere Tinicum Creek DR Kittatinny
+ 204 . 204 .
20 154 204
o gy = 151 ==
154 154
10 H
104 104 . 104 . 104
5 51 5 54 54
04 04 04 04 04
DR Smithfield Cherry Creek
s .
| 54
04

Monitoring Period

B ewo

Delaware River Basin Commission

DELAWARE °
PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA

NEW JERSEY




Impacts to Ecosystems and Infrastructure

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

below the recommended USEPA criteria leading to costly annual repairs (USEPA, 2024).
B (/36

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

Salt contamination in DRB Chloride is highly corrosive

WARREN COUNTY M TE”'Als
A town found the source of its contaminated PERFORMANCE

CORROSION PREVENTION AND CONTROL WORLOWIDE

wells: road salt. What’s being done about it? The Science Behind It: Corrosion Caused
Updated: Feb. 27, 2019, 1:00 p.m_|PubI|shed:Feb. 27, 2018, 7:00 a.m. Lead-Tainted water in Flint, Michigan

By Kathy Riggs Larsen on 5/4/2020 1:40 PM

ENVIRONMENT

Knowlton and Warren County to

fund water filtration for Columbia Increasing chloride in rivers of the conterminous U.S. and linkages to
residents potential corrosivity and lead action level exceedances in drinking water
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Water Quality Standards in the Estuary

The Zone 3 Chloride Standard was a GFA Recommendation
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Salinity and chlorides in the Estuary

The Zone 2 Chloride Standard violated February through mid-March
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- using graph zoom -

November 12, 2024 - March 12, 2025
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Location Value Status Time
mm Delaware River at Pennypack Woods PA- 014670261 199 uS5/cm @25C Provisional Dec 28 12:00 AM EST
Delaware River at Penn's Landing, Philadelphia, PA - 202 uS/cm @25C Provisional Dec 27 11:55 PM EST
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ligher background salinity impacts the SF

The maximum salt front location has occurred in the road de-icing season
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Historical Location of the Salt Front

Increasing salinity X 2

Salt front may appear to be 1-2
miles upstream

\/\ The maximum salt front location
occurs during the snow season
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Salinity Impacts Freshwater Toxicity (SIFT) Workgroup

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



Lessons learned through

collaboration 23S
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* DRBC formed a salinity workgroup to discuss management approaches
= All entities are struggling to identify an effective solution

" OQutreach and voluntary approaches only go so far

" Finding a solution to address this issue is necessary
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Potential Solutions to Manage Chloride

Implement regulatory action

TMDLs

Pilot study to implement salt

reduction measures
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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

o NMC 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
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PICIBI® Questions?
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