Aquatic Invasive Species Treatment:
Is Salt a Terminator or a Facilitator?

Sodium chloride

ROCK SALT

ODIZED SALT

M SALT Syppy s I0DIDE, A NECESSARY e _
VETWT. 26 0z. (118, 1002) 978




Types Invasive Non-Invasive

Physical /Mechanical

Chemical

Biological

High Pressure Wash
Hot Water Spray

Bleach /Chlorine

Zequanox®

Redear Sunfish
Inspectors working with
Microscope in the field

Garden Hose Flushing
Mother Nature

NaCl

Human Hand Harvest

Dogs



Types Invasive Non-Invasive

Chemical Bleach/Chlorine NaCl



Traditional Approach: Chlorination /Bleach
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NaCl Treatment

1) Simple
2) Safe Y
3) Environmentally Friend lyjg#
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COMPARISON OF THREE SODIUM CHLORIDE CHEMICAL TREATMENTS
FOR ADULT ZEBRA MUSSEL DECONTAMINATION

ERIC A. DAVIS,! WAI HING WONG?2* AND WILLARD N. HARMAN?
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ABSTRACT Chemical treatment for the control of the spread of zebra mussels in watercraft is typically focused on the early life
stages of the mussel. Adult mussels may be spread via attachment or entangling to gear that is brought on board. Sodium chloride is
a chemical that has been recommended for use during some aquacultural practices as a mussel disinfectant. The effectiveness of three
sodium chloride—based salts (high-grade sodium chloride. iodized table salt, and water softener salt) was examined for their use as an
adult zebra mussel decontamination solution. High-grade sodium chloride and iodized table salt both caused complete mortality at
30,000 mg/l in 24 h. Water softener salt caused complete mortality at the same concentration at 48 h. lodized table salt caused
complete mortality at a lower concentration faster than the laboratory-grade sodium chloride. On the basis of the results of this study,
iodized table salt may be an acceptable alternative to high-grade sodium chloride for decontamination of zebra mussels, costing much
less and leading to an increase in spread-prevention effectiveness.

KEY WORDS: sodium chloride. zebra mussel, Dreissena, decontamination, iodized table salt, water softener salt



Sodium chloride
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Figure 1. Average mortality (%) of adult zebra mussels (N = 3 groups
with 10 mussels in each group) from Otsego Lake after exposure to sodium
chloride (NaCl) of varying concentrations in Fall 2014,




lodized Table Salt
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Softener Salt
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Figure 3. Average mortality (%) of adult zebra mussels (N = 3 groups
with 10 mussels in each group) from Otsego Lake after exposure to water
softener salt of varying concentrations in Fall 2014.
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Saltwater/Brackish Water

0 The Bay-Delta, California

Hofius et al. 2015




Frontiersin Ecology
and the Environment

Research Communication

A calcium-based invasion risk assessment for zebra and
quagga mussels (Dreissena spp)

Whittier et al. 2008
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Massachusetts Aquatic Invasive Species

Zebra Mussel
MassDEP
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Laurel Lake

Unnamed tributary

ZM vs. Chloride levels in MA waters

Housatonic River
Green River
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Fish Communities and Chloride

Black Dot: Chloride Stations (N = 481) i AR e
Green Dot: Fishing Stations (Angling, Shocking, Gillnet, Seine, N = 4704) f.' S
Blue Dot: Electric Shocking Stations with Chloride Data (N = 75) iy
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Benthic Community and Chloride
(Year 2010 or earlier)
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Benthic Community

EPT Index: Ephemeroptera, Plecoptera and

18 - . Trichoptera P=0.04
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196 New Benthic Stations: 201 1 - 2015
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Stepwise regression results showing chloride

negatively affects Species Richness

Analysis of Variance
Sum of Mean
Sounrce DF Squares Sqguare | F Value| Pr=F
Mlodel 7] 3108538341 | 444 02354 1207 =0001
Error 131 4212 13801 | 3677968
Corrected Total | 138] 792672142
Parameter| Standard
WVariable Estimate Error| Type II 55| F Value | Pr=F
Intercept 4214199 556172 2111.63752 3741 =.0001
Calcium -0.32399 0. 12855 23650155 6.43| 0.0124
Magnesinm 1 48210 042579 445 53330 1212 007
T =12, 10744 | 22187 J27 74168 19 70| = O] |
Chloride -0.03772 01580 20964655 570 00184
M onia L = I T 3. P01 T3] oSl
Antimony 3913340 22020745 1146 27388 3.16| 00777
NO3 NO2 17 36426 363858 B37.59236 2277 =001




Salt Concentrations in waters along Interstate 20
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Invasive Common Reed Grass Phragmites

l
--------

o

Effects of Road Salt and Phragmites australis Invasion on the
Vegetation of a Western Massachusetts Bog (Richburg et al., 2001)
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Invasive Common Reed Grass
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Coastal Wetland Species in Inland lakes/rivers

Journal of Applied Ecology

Highways as corridors and habitats for the invasive
common reed Phragmites australis in Quebec,
Canada
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Francois Belzile
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Chloride levels in surface waters
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Invasive Phragmites

0 Martin and Blossey (201 3): more than four
billion dollars is spent per year by different
municipal, federal, land trusts, state and private
organizations to manage reed grass. Despite
the large fund dedicated to eradicating and
managing reed grass, significant improvement
has not been achieved.
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Freshwater salinization syndrome on a
continental scale
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0 Salinization is facilitating the invasion of Phragmites
and directly harming native species and degrading
water quality in freshwater ecosystems
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