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Road Deicers:
Winter Road Maintenance

10,000,000-
20,000,000
tons/year




Salinization of Freshwater
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Specific Conductance of Local Pond
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Urban Freshwater Habitats

Stormwater Ponds

Brand, A.B. & J.W. Snodgrass. 2009. Value of artificial habitats for amphibian reproduction in
altered landscapes. Conservation Biology 24(1): 295-301.

Gallagher, M et al. 2014 . The role of pollutant accumulation in determining the use of
stormwater ponds by amphibians. Wetlands Ecology and Management 22(5): 551-564.



Stormwater Ponds & Amphibians
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Stormwater Ponds & Amphibians
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Road Salts & Amphibians
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Community structure in pond food webs

Tadpoles Zooplankton
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Stormwater Pond Specific Conductance (uS)

2007 Average| 2008 Average Frogs in
(Gallagher (Gallagher previous
Pond ID 2014) 2014) years?

Fr-7 231 234 Yes

E9-4 245 293 Yes

E7-5-2 725 2375 Yes

G6-13 1113 1409 Yes

H8-5 4081 942 Yes

H7-2 6290 8741 Yes

14705 791 Yes

3756 24053 Yes

Chloride &hydroperiod have the largest effect on amphibian breeding use




Results — Food Web
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Results - Zooplankton

Copepods
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Stormwater Pond Trends

* Anincreasing specific conductance gradient:
— WWzooplankton density
— A\periphyton resources
— shapes amphibian assemblages
— long term effects poorly understood
— additional pollutants also present




Vernal Pools
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Figure 2. Seasonal breeding pond (McGarigal, Compton, & Gamble, 2008).
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Vernal Pool Water Quality

Table 2. Water quality parameter values were found for six vernal pools, 3 roadside and 3 agricultural

pools, in Kingstown, Maryland during the winter of 2014
Water quality parameter Rl - . 2 \  Road Average
Dissolved axygen (mg/L] 7.06 3 .6 7 4. o
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Vernal Pool Metals

Table 4. Metal concentrations in ppb found in sediment samples from six vernal pools and US EPA

exceedance levels (ERL) and LC50 levels for metals.
Pool 27Al 52Cr 55Mn  56Fe 60Ni 65Cu 66Zn 75As 111Cd

2152.22

4739.55

10262.84

9496.23

9223.44

6120.90

unknown




Larval Salamanders In Vernal Pools

Table 11. The total number of salamanders caught at six vernal pools for either 100 dips or until the

number of dips until 50 salamanders were caught.

Visit 1 2 | A2 "3 Al A3
Mumber of dips 100 16 100
Total larvae 48 50 2

Visit 2 ; ; 73 Al
Mumber of dips ' 100

Total larvae 0

Ag pools generally supported lower salamander abundance.

2 of 3 Roadside pools had 100% salamander mortality.



Considerations

Engineered BMPs or unplanned depressions?

Ditch Placement in the Landscape

Pollution Sources & Concentrations

Habitat Value



Habitat Goals

Ditches as habitats or ditches to sequester pollutants
before entering adjacent habitats?

Know Your Target Species:
*Hydroperiod

 Water quality

e Life stages

* Vegetation

* Canopy cover

* Adjacent habitat



