VOLUNTEER ROAD SALT
MONITORING: ASSESSING
IMPACTS OF WINTER SAFETY
MEASURES ON STREAM QUALITY
IN WISCONSIN
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WATER ACTION VOLUNTEERS STREAM MONITORING PROGRAM
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» Sponsored by UW Extension & DNR

» @Goal is to help preserve and protect
Wisconsin's rivers, streams and
lakes

» Three-levels

+ Accommodate varied interests & time
availability of citizens

+ Road salt project is Level 3 - special
research

Photo by Erin Vennie-Vollrath



VOLUNTEER ROAD SAL

Builds upon USGS research?
Goals

from road salt on WI streams

Assess functionality of an
economical field meter for specific
conductance (SC) measurement

Photo by Eric Bannerman

Assess relation between chloride
and SC at monitored sites

Assess how this works as a volunteer monitoring project

1Corsi, S.R., Graczyk, D.J., Geis, S.W., Booth, N.L., and Richards, K.D. 2010. A fresh look at road
salt: Aquatic toxicity and water-quality impacts on local, regional and national scales. Environ. Sci.
Technol. 44:7376-7382.
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PROJECT TIMELINE 2011

21 volunteers trained .
. . Volunteers monitored monthly
34 urban-impacted sites

monitored

for specific conductance, plus 1 33 new monitors trained
chloride grab sample monitored 27 new sites

} J J

Volunteers monitored bi-weekly Bi-weekly monitoring resumed
plus “triggered” monitoring

for specific conductance plus 5
chloride grab samples

* Chloride samples represented a range of specific conductivities

* Triggered monitoring alerts came from USGS continuous monitoring sites
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IMONITORING RESULTS

61 sites monitored

87 EPA acute chloride standard
exceedences at 13 sites
Chloride >860 mg/L

Exceedences have occurred in Milwaukee,
Madison, Oshkosh (Fox Valley), and Racine

Plus, 150 additional EPA chronic
chloride standard exceedences* at 26
sites

Chloride >230 mg/L

Exceedences have occurred in all
participating cities

* Estimated. Chronic standard is four day average concentration. Only single point samples collected.
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SPECIFIC CONDUCTANCE 2011-12

Specific Conductance (uSfcm)

Specific Conductance (LUSicm)
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MONTHS WITH CHRONIC EXCEEDENCES IN MADISON
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MONTHS WITH CHRONIC EXCEEDENCES MILWAUKEE-RACINE
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Chloride
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When SC >1540 uS/cm:
Cl=0.3441 * SC — 291
adj R2=0.98

When SC < 1540 uS/cm:
Cl =1.044 * (exp(0.001609
* SC + 3.046))

adj R2=0.65



LESSONS LEARNED

Best to include field practice during
training and go through all the motions

Triggered monitoring tough for some -
Others loved being out all year

Slippery steep bank / ice safety
concerns in winter

Thermometers on ECTestrs sometimes
slow to settle

Issue raised: Human safety by salting vs.

Impacts on streams

Photo courtesy of Jim Beecher



COST ANALYSIS
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USGS has 22 continuous
monitoring stations in WI| that
include specific conductance
~$10,000 - 15,000 /year
operating cost per site
Volunteer monitoring project
costs
$175/kit (11 Kits)
$175 for chloride analyses and
shipping/site (34 sites)
~$7000 for 250 hours staff time
and benefits

Total: ~$14,100 for 34 sites

Photo by Christina Anderson



NEXT STEPS

Possible expansion to
additional cities

Analysis of watershed land
use upstream of each site

Further consideration into
long term chronic trends

Photo by Christina Anderson



TAKE-HOME POINTS

Many small streams in Wisconsin are
adversely impacted by road salt

Longer monitoring periods help
define the magnitude of impact

SC with low-cost sensors is proving to be
an excellent surrogate for Cl

The volunteer monitoring program
structure is ideal for assessing many
streams very efficiently

Photo courtesy of Jim Beecher
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