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



Types Invasive Non-Invasive

Physical/Mechanical High Pressure Wash
Hot Water Spray

Garden Hose Flushing
Mother Nature

Chemical Bleach/Chlorine NaCl

Biological Zequanox®
Redear Sunfish
Inspectors working with 
Microscope in the field

Human Hand Harvest

Dogs 



Types Invasive Non-Invasive

Physical/Mechanical High Pressure Wash
Hot Water

Garden Hose Flushing
Mother Nature

Chemical Bleach/Chlorine NaCl

Biological Zequanox®
Redear Sunfish
Microscope in the field Dogs 



Traditional Approach: Chlorination/Bleach

Water, Facility, and Boat Chlorination

Trihalomethane

Corrosive to pipe
Destructive to biota



Chlorine Residual Regulation by EPA/States

Fish Hatchery Facility

NPDES Discharge Permit

EPA: 19 ppb for freshwater



NaCl Treatment

1) Simple 
2) Safe
3) Environmentally Friendly



NaCl





Iodized Table Salt



Softener Salt



Salt/Brackish Water

Hofius et al. 2015



Saltwater/Brackish Water 

 The Bay-Delta, California

Hofius et al. 2015



Whittier et al. 2008





ZM vs. Chloride levels in MA waters



Fish Communities and Chloride

Black Dot: Chloride Stations (N = 481)
Green Dot: Fishing Stations (Angling, Shocking, Gillnet, Seine, N = 4704)
Blue Dot: Electric Shocking Stations with Chloride Data (N = 75)



P < 0.05

MassEEA



Benthic Community and Chloride 
(Year 2010 or earlier)

Black Dot: Benthic Stations (N = 1022)
Pink dot: Benthic Stations with Chloride Data (N = 21)

(EPT is only available for 16 of 21 stations) 



Benthic Community



196 New Benthic Stations: 2011 - 2015



Stepwise regression results showing chloride 
negatively affects Species Richness



Salt Concentrations in waters along Interstate 90

Modified from Richburg et al., 2001



Invasive Common Reed Grass Phragmites

Effects of Road Salt and Phragmites australis Invasion on the 
Vegetation of a Western Massachusetts  Bog (Richburg et al., 2001)



Mass Pike



Assabet River at Route 9



Photo by Jeffrey Carter

Invasive Common Reed Grass



Parking Lot



Phragmites (Common Reed Grass)



Coastal Wetland Species in Inland lakes/rivers

Reed grass, an estuarine species, thrives in 
disturbed wetland areas and is described as 
an indicator species for disturbed wetlands

MassDEP: 82 out of the 2050 lakes/rivers  



Chloride levels in surface waters

It has been suggested that 
the spread of Pharagmites is 
a result of increased soil 
salinity from the use of road 
de-icing salts (Saltonstall 
2002). 



Invasive Phragmites
 Martin and Blossey (2013): 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. 



(Jackson and Jobbagy 2005)Storm JUNO: 35,000 Tons of salt for Boston (Jan 28, 2015) 
(www.weather.com)





 Salinization is facilitating the invasion of Phragmites
and directly harming native species and degrading 
water quality in freshwater ecosystems
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