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Salinization — Why does
it matter?

 Toxicity to aquatic life

* |Invasive species and reduces biodiversity

 Corrosion/degradation of built
infrastructure

* lonic strength controls fate and transport
of other chemicals

e Currently unmanaged for drinking water
quality

 Watershed Retention Effects



Sa | INnization — W h\/ d OISN' More Maryland residents will see brown
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By Katherine Shaver

* Toxicity to aquatic life

* |Invasive species and reduces biodiversity

* Corrosion/degradation of built e
infrastructure North America's Waterways are
Getting Saltier. That's a Big

* lonic strength controls fate and transport Problem.
Of Ot h e r C h e m I Ca I S A salty chemical cocktail could make rivers and streams more corrosive, leading to dangerous

effects.
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* Currently unmanaged for drinking water
quality U.S. rivers getting saltier, drinking water
at risk: study
* Watershed Retention Effects
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|. Causes of the Freshwater Salinization
Syndrome?

ll. Effects of Freshwater Salinization?



Causes of Freshwater Salinization

Irrigation Runoff

Potash, Lime, Fertilizers
Mining and Strong Acid
Inputs

Industrial Brines

Sewage

Easily Weatherable Building
Materials

Road Salts
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Concentration (mg/L)

Salinization outpacing urban growth
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Salting our freshwater lakes
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Dugan et. al., 2017, PNAS
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Fig. 1. Chloride trends for North American freshwater lakes (circles and squares, n = 371). The states and province included in the NALR are outlined in black.
Points are colored by the slope value of linear regression models (red, positive slope; yellow, negative slope; purple, zero or nonsignificant slope). Squares
denote lakes with at least biennial chloride concentrations recorded from 1985 to 2010 (n = 56). These LTC datasets are a subset of lakes in the NALR, which is
a region of dense sampling (n = 284). Upper Inset of chloride time series from 1985 to 2010 are colored by slope value. Road salt application rates for North
American provinces and states range from 0 to 35 US tons per mile and are shown in blue. No salt application rates were available in areas with hatched lines.
The lengths of all individual datasets (dark green) as well as the lengths of LTC datasets (light green) are shown in the Inset histogram.



Freshwater salinization syndrome on a
continental scale
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|. Causes of the Freshwater Salinization
Syndrome?

ll. Effects of Freshwater Salinization?



Variation in Stream Salinity Pulses
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Variation in Stream Salinity Pulses
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Lab Experiments to Characterize the Effect of
Salinization: Sites
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Salinization Mobilizes Nutrients from

Sediment to Water Column
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Salinization Mobilizes Base Cations from

Haqg et. al., 2018, In Review
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Salinization Mobilizes
Metals From Watershed
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Salinization Mobilizes

Metals From Watershed

80 4~
60 -

2 e

D 40 A

5 {

(1v] & L

=

20 1 i

® e Y
0 1 L] L] ] T L] ] f;/ L]
0 10 20 30 100

Distance from road curb (m)

Zehetner et. al., 2009, Water Air Soil Pollut

Metal (mg kg™")

Metal (mg kg')

Metal (mg kg™")

160

120 -

80 -

40 -

60

20 -

50

40 4
30 -

20 A

Ve

Pb
(O .
————
10 20 30 100

I .

40

10 -

.
L ]
¢ e ®
S
T T T T Y/ T
10 20 30 100
o
Vi
L] &
i.
¢ ¢
Ni
yad
S S 1
10 20 30 100

Distance from road curb (m)

0.6

0.4 4

0.2 1

0.0

200

150 -

100 -

50 A1

50

30 A1

¥

e

Cd

40

20 A1

——————
10 20 30 100
S
Fid
Zn
P [ ]
®...0
o
LB T T T T Al / T
10 20 30 100
il
i
L ]
L
e ¢
Cr
oy
e —
10 20 30 100

Distance from road curb (m)



Salinization Mobilizes

Metals From Watershed
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Solutions to the Salt Solution

e Source control

* Alternate de-icers and adaptive
road salt application

* Rethinking stormwater
infrastructure




Contact: Hag@umd.edu

Thank You!


mailto:Haq@umd.edu

lmage Sources

1. http://piedmontvirginian.com/communities/

2. http://www.richmond.com/news/local/crime/two-women-killed-in-
i--shooting-in-richmond/article 616c443d-95c6-5371-ac4c-
213b496884ef.html
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