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Center for Watershed Protection

* Non-profit 501(c)3, non-advocacy organization
founded in 1992

* Work with watershed groups, local, state and
federal governments

* 20 staff in Ellicott City, MD; Field Offices in
Charlottesville, Philadelphia, Ithaca, Urbana, South
Carolina
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*Salt info

*Salt Issues

* Background on Reservoirs
* Reservoir monitoring data
Salt BMPs

Data from Clark Howells and Robert McAulay from DPW



Salt as a De-icer

* First used in 1938 [1]

* Winter 1941-1942 used 5,000 tons on highways nationwide [1]
* FY 2014 551,443 tons of salt used by MD SHA- Over $149M [2]
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What’'s Wrong with Salt?

* No natural process to get rid of Cl-

* Na+ can exchange with Mg?* Ca?* [7]

* Aquatic
 Acute standard for Cl- is 860 mg/L over 1-hour
* Chronic Cl- is 230 mg/L over 4-day
e Stress fish and invertebrates
* Animals that drink water- dehydration, confusion, weakness [5]
* Metals

* Plants
 Stress native plants, increase invasive
* Cl- level as low as 30 mg/L have shown to damage plants [6]
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G * Stratification—> decreased mixing, low oxygen, less SAV, algal bloom
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What’'s Wrong with Salt?

* Drinking water
e Higher sodium and chloride content in drinking water
* Cl- Secondary Drinking Water Standard = 250 mg/L (taste)
* Sodium advisory limit = 20 mg/L for people with restricted sodium intake
* Hypertension

* Corrosion in pipes
e Chloride corrodes pipes

* Groundwater*

Credit: Alan Cressler, USGS
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Land Use
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Baltimore Reservoir Watershed

e Liberty
* 164 sq. mi. watershed ——
37 billion gal capacity
* Loch Raven
* 223 sg. mi.
* 21 billion gal
* Prettyboy

* 80 sg. mi. oy |
* 18 billion gal

e
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RESERVCIR

* Three treatment facilities
* Montebello |
 Montebello Il
e Ashburton

* 20 pump stations




Baltimore Reservoir Watershed Monitoring

* Reservoir Watershed
Management Agreement (1979,
2005)

* Reservoir Technical Group
* Monitoring started in 1981
* USGS Report 2011

* CWP working on Monitoring
Plan Study

e 17 tributaries stations (7 with
storm sampling) and 12
reservoirs stations

Prepaned in cooperatian with the
City of Baltimore, Baltimore County, and Carroll County, Maryland

The Water-Quality Monitoring Program for the Baltimore
Reservoir System, 1981-2007—Description, Review

and Evaluation, and Framework Integration for
Enhanced Monitoring

Scientific Investigations Report 2011-5101

U5 Department of the Interior
U5, Gealogical Survey
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Baltimore Reservoir Monitoring

Adams
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Baltimore City Monitoring Data

* Beaver Run to Liberty Reservoir
* 14.11 mi? Drainage area
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Baltimore City Monitoring Data- Beaver Run
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Baltimore City Monitoring Data- Beaver Run

10 Year Average Chloride Concentration by Month
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Water Cycle

‘ Groundwater contaminated from Road Salt

AL*

Road Salt

Emvronment Canada
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Baltimore City Monitoring Data- Beaver Run
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Baltimore City Monitoring Data

e Beaver Dam Run to Loch
Raven Reservoir

* 20.73 mi? drainage area

e Much more IA
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n=357

Baltimore City Monitoring Data- Beaver Dam
Run- Chloride Data
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n=351
Baltimore City Monitoring Data- Beaver Dam
Run- Chloride Data (Outliers removed)
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Baltimore City Monitoring Data- Beaver Dam
Run- Sodium Data (Outliers removed)
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Chloride TMDLs

Maryland Existing Elsewhere
» Category 5- 29 watersheds * Twin Cities Metro Area, MN- 39
e Liberty- 15t-4th order streams chloride impairments

* Loch Raven- 1:-4th order streams « pMA to NH 1-93 Corridor

* |L: Salt Creek, Chicago River,
Buffalo Creek, Higgins Creek,
DuPage River, Little Vermilion
River, Pond Creek, etc

* Gwynns Falls*
* Back River*
* Little Patuxent River*



Salt BMPs

 Education/Training

* Calibration of equipment
* Salt free alternatives

* Salt Brine

* Pretreatment of roads

* Street Sweeping

e Other chemicals (but may cause other problems)

‘{spﬂ Research Gap?

Photo Credit: MD SHA
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Last Thoughts

* Alternatives need to be comparable or better Phot Credt:Batmore Sun
* Public safety vs. public health

* De-icing roads with salt reduces accidents by 88% and injuries by 85% [4]
* Keep monitoring

* Research m‘! I;A. |
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Questions?

Carol Wong

ckw@cwp.org
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Bioretentions and Salt

e Salt dissolves in water
* Pushes salt into GW
 Amount of salt is still the same, just delayed
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Photo Sources

* Liberty: http://www.baltimoresun.com/news/maryland/carroll/eldersburg-sykesville/ph-ce-eagle-
archives-0713-20140709-story.html

* LR: http://www.avenuenews.com/news/article_6728ce6c-0317-11e2-b0b0-0019bb2963f4.html
* Prettyboy: http://md.water.usgs.gov/waterdata/water_conditions/current/reservoirs.html

e Salamander:
http://dnr2.maryland.gov/wildlife/Pages/plants_wildlife/herps/Caudata.aspx?CaudataName=Spotted%
20Salamander

* Well: http://water.usgs.gov/edu/earthgwquality.html

* Loch Raven Sign :http://www.wbaltv.com/news/baltimore-to-celebrate-100th-anniversary-of-citys-first-
water-filtration-system/35326524

 Salt truck http://www.mde.state.md.us/programs/Marylander/Pages/roadSalt.aspx

* Snow at ravens http://www.baltimoresun.com/news/weather/weather-blog/bs-md-snow-clean-up-
20160124-story.html

* Snowy cars: http://www.baltimoresun.com/news/weather/weather-blog/bal-wx-more-than-a-foot-of-
snow-likely-from-weekend-storm-20160120-story.html

( Plalntls, hft {www missouribotanicalgarden.org/gardens-gardening/your-garden/help-for-the-home-
ENT
ﬁ dtgeﬁ e tips-resources/pests-and-problems/environmental/salt.aspx
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http://www.baltimoresun.com/news/weather/weather-blog/bal-wx-more-than-a-foot-of-snow-likely-from-weekend-storm-20160120-story.html
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