Road Sait Application and Its Impact on Water Quality of the Delaware River

Students of Rider University worked on the project
Student of The Lawrenceville School (Lawrenceville

Department of Geological, Environmental, and Marine

Presenters: Carl Natter and Daniel Carlson
. Kelli Lucarino, Carl Natter and Daniel Carlson

Faculty Advisor: Dr. Hongbing Sun
Sciences. Rider University, Lawrenceville, NJ

Sampling Crews

Prep) worked on the project : Jason Hua

Absiract

Our analyses of historical data of NaCl
have shown that the NaCl concentration is
increasing steadily in the Delaware River. Our
analyses of NaCl level in the runoff water in the
region after the salt application also have
shown that road salt is probably the most
significant source of NaCl in the river. Increase
of NaCl in the river can be a serious problem
for the public water supply plants that take
water from the Delaware River, such as the
Philadelphia Water Dept (PWD) where sodium
in the intake water is not treated . Recently
PWD has reported that the sodium level
exceeded 20 mg/l in 2003 and 2005. 20 mg/L is
the EPA and American Heart Association’s
sodium guidance level in the drinking water.

1. Comparison of summer sodium and Chloride
concentrations in Delaware River in 1977 and 2005.

Data from USGS

s
+ Station locations
o Data Point for 2005 Feb o March
Sodium concentration in mg;

1971 and 2005 Sodium

977 ComenaionHapiaopp._ 200°
147200200 e
1977 Concenvain apin bR 2005

Tsuszon

2. Time series trends of Na concentrations of
three non-tidal stations of the Delaware River

Sodium concentrations for two locations: Portand ( up) and
Trenton (middle-down) of the Delaware River Watersh  ed.
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3. Where do the sodium and chloride come
from?

Do they come from the rain or Road Salt?
Likely, road salt.
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4. Increase of the deicing salt in US and Delawar e
River Basin
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5. Road Mileage Increased by 6.94% between 1994 and
2003

Total Public Road Lane Mileage of DRB from
1993 to 2003 the Regression Projection prior to
1993

6. The concentrations of Na and Cl in the runoff
water along the sides of highway increased more
than a few hundred times following Salt
Application. Pre-salt runoff water was collected on
12/4/2006. Data collected from 12/2006-3/2008

Ratio of Sodium Concentrations in Runoff Water
Along 1-95 in Comparison to the Pre-salt Application
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a. Sample Sites along Sidewalk at Rider Universit (lower)
‘ Business Building ‘

Legend Date of Samples are3
© sample#  sampie Ratios a
212712007
Na
379 Post-pre salt 27 47 32 663 08 37 75
Concentration [N - JOXO) 00
Ratio cl 5 379 53 124 27.4 55 17

Science Building

Pre-salt chioride
concentration is 27
mg/l on 12/4/2006

Pre-salt sodium
concentration is 4.7
mg/
b. Sample Sites along I-95 near Rider University

1. There is a significant increase in the concentrat  ions of
sodium and chloride in the Delaware River over the past 40
years due to road salt application. There are times that
sodium concentration exceeds the EPA guidance level of 20
mg/l at Trenton station. The is not good for the p  ublic water
intake plants.
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. Increase of sodium and chloride concentrations in the
runoff water before and after the winter salt applic ~ ation
collected between 12/2006 and 3/2008 is very large. ~ We
suspect that the road salt application is the large st
contributor to the increase of the NaCl in the Delaw  are
River




