saity Water Trend and Sources of Sait in the Delaware River

Presenter: Taylor Grieshaber!
Other authors: Fatima Sulaman?!, Lauren Margel!, Elaine Panuccio?, Nancy Lawler3, Hongbing Sun?
IDepartment of Geological, Environmental and Marine Sciences, Rider University, Lawrenceville, NJ; 2Delaware
River Basin Commission, West Trenton, NJ; *Musconetcong Watershed Association, Asbury, NJ

1. Trend of salt level in Delaware River Watershed 2 Salt sources of Delaware River watershed 2). Rain 2-3%. No Increase for sodium and chloride concentrations in
AhStra ct 1) Average annual sodium and chloride the precipitation at two stations in the DRW.
concentrations in the Delaware River at Trenton 1). Road salt ---75% Centennial Lake Watershed -7 | ——Na_Milford - = - Cl_Milford
There were 13 recorded periods when Naincreased 4.5 times. chloride Increased 7.6 times between 1945 and 2018 Water Data collected from 2/2/2018-4/25/2018. Increases of g gEe——,
: : : : . 505 X _ i x
sodium concentrations were above the 20 mg/| ) E4o downstream salt is from Rider. Increase of upstream salt is ® o i o Bh A e ..
i i i . . : : — O. S | i S U O
in drinking water recommended by US EPA and '§ S 20 * Sodium e Chloride ® mainly from highway 1-95 runoff. B | e L A R YUY PR
- - - - — @ : — . 3(\ "‘.. '!,' \ . ' 8 \ H : . X
American Heart Association between 2009 and £ o K z . AR+ ] _f o I\ R AA A S
2018 for the Delaware River at USGS Trenton T .2 50 K o %o § - '\WC/’ L T e
. . . (T D6 X _ _ ’ ‘
gage station. If the current rising trend g = . *:' P -’% I Pre andC EﬁiénsﬁiZT”LZVthSJafSE‘si‘ﬁa”Ce of i 7
continues, the projection here is that by = 8 10 . T PO T v e 1980 1985 1990 1995 2000 2005 2010 2015
iImately year 2050 (or sooner), annual S S &s\i’s‘ﬁ*,w - _ 1600 3 - Upstream —=—Downdstream -—s-lake
approxima : X ] :
PP Yy T "0 S .00  Post-snow Post-sqow 3). Weathering and others (water softners,
average sodium concentration in the Delaware 4 " s agricultural etc. ---20-22%)
River at Trenton station will reach this 1940 1960 %,zg? 2000 2020 2 800 |
benchmark of 20 mg/l level. Among the five E 200 Normalized 10-year average annual concentrations and
. . : .. (b) * 1944-1960 100% /¢ oo S regression trends of major ions, in the Delaware River at
sources of S(_)dlum chloride (\{VIﬂtGI’ delcm_g_ road 19611980  HCOy ° Trenton, NJ station, Units: Kg/hectare/year
salt, weathering of rocks, agricultural fertilizer,  1981-2000 o8 o 0B e Nz HCO, SO, I
.. ] 2001-2012 & A A 2 2 o)
sewage treatment plants and precipitation) & e 22 el a a2 1944-1950 315 | 2457 | 149.3 317
deicing road salt contributes to about 2/3 of the ool oo A B OO B
total salt loading and the continuing increase In US Deicing Salt Application 5001-2011 848 366.7 108 1 143 1
the Delaware River. Annual retention of sodium Regression of lon Concentrations between 1944 and 2012. For SO,2,
from the deicing salt is about 30 to 40% (or %04 25,000,000 - — th_)egwee” 19202-2012 — R
. C e : —_ — Deicing egress t-tes . . -12. .
100% <~
more dependmg on the annual preC|p|t_at|on) N 0% £ 20.000.000 T Data # Used 503 36 731 504
the Delaware River based on past studies. 100% @ el hiad 0% = Average Annual lon Precipitation as Percentage of Delaware River
studied. = 15,000,000 lon Discharge at Trenton
2) Amount of the deicing salt application in the v 2001-2010 2.0% 16.2% 2.3%
Delaware River Watershed (DRW) ¥ 10.000.000 *Regression t-test: Any t value >1.97 or <-1.97 indicates a significant
o trend with 95% confidence.
&
= 800,000 o O 5,000,000
Legend ; 3 o e o e s % Deicing Salt Choice: Sodium or Calcium Chloride?
+  Soil S le Si ‘%’ B @ 1 \ - Sodium Chloride (also halite, NaCl) Calcium Chloride (CaCl,),
o SameE ItEE_ .-EE 600,000 .- k \ 0 Cost: $7-to $10 per 50Ibs. Cost: $20 to $25 per 501bs
® Creek Gage Location = — ' ,\6 ,\% o Q- 6\ D q"b ojo O Q“’ Melt down to 5°F Less eco-friendly Melt down to -25°F More eco-friendly
@ Lysimeter Locations g E 400 000 - AN A A A A A A A N '\9 S n T
¥ 1-95 Runoff Sampling Points ,?_: E Year
% USGS and NADP Gages o ;& 200000 .- ST - v
Geological Formation = . A et SN Ternary diagrams of major cation and anion concentrations
. Lockatong Formation < 0 ’l‘.’rlﬂ |'|’|’|‘|’|'| e (mmol/l) for CWL stream and Soll Solutions.
T . EPA recommended sodium level in drinking | EPA recommended calcium level in drinking water
1] Stockton Formation (bgfbr\ (bn__)fbb‘ %%,9;\ %Q),Q.}Q cgv,%n”) %69@ %%9% Q\qu’ QD‘SDQD water: 20 mg/I. _n_one(?) _
" "D "D ) ) "D N "19 "19 Silicate Our vote goes to calcium chloride for now.
Locations Year ® Jpstrearm
2 . o Downstream 100% 0% —
of current 3) Reduced Na/Cl Molar Ratios in DRW and changed trend e _ Si c I
- | .. Lysmeter 12 ® ONnGiusSions
and past Na used to come from weathering of albite and other salt minerals, now it is mainly - Lysimeter 3 Minerals
sampling - from the road salt with a molar ratio of Na/Cl=1. Because Na is adsorbed more onto » Minerals By year 2050, average annual Na concentration in the
: ~ New Jersey the soll particles by cation exchange than chloride, Na/Cl molar ratio declines when s L eached Solution : :
sites for _ the proportion of sodium from natural supply declines. (data from Sun et al. 2012). «1-95 Runoff %ﬁ_ Delaware River at Trenton will reach the 20 mg/I EPA and
salt studies - Rain & S AHA recommended limit. By the end of the century, the
S e W . .
g 2° . & %%, average annual Na concentration will be 24.2 mg/l.
(1] [ T
5 Z
é PR At the Intake points of Philadelphia Water
oil Solution - . .
ostream o Leached Solution .. Department, it will reach this 20 mg/l benchmark sooner
_ > - T, Stream Water * - -
Ever:ten;.iu Lake "\ J | akepelaware Rive ® - Eﬁ%nﬁn Y T o5 N o than at the Trenton gauging statlo_n. | |
atershe ] Watershed = 0% s A T IS o O ok Between now and 2050, there will be more periods in
downstream S B A W - . . . .
o m m powes I L R Ca+Mg CaMe feldspar,carbonate 0% January and February in which sodium concentrations
© BN S AQ O P O o Carbonate Salt will be above 20 mg/ .
N N N NN N S A



http://users.rider.edu/~hsun/NaCl.pdf

