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Road Deicers: 
Winter Road Maintenance

10,000,000-
20,000,000 
tons/year
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Specific Conductance of Local Pond
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Urban Freshwater Habitats
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Stormwater Ponds   
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Stormwater Ponds & Amphibians

Red Run 
Watershed, 
Owings 
Mills, MD

Brand & 
Snodgrass, 2
009



Stormwater Ponds & Amphibians

Brand & Snodgrass, 2009



Road Salts & Amphibians

Brand et al. 2010  Archives of 
Environmental Contamination & 
Toxicology 



Community structure in pond food webs
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Pond ID

2007 Average 

(Gallagher 

2014)

2008 Average 

(Gallagher 

2014) Feb-09 Mar-09

Frogs in 

previous 

years?

F7-7 231 234 589 780 Yes

E9-4 245 293 102 100 Yes

E7-5-2 725 2375 1027 1369 Yes

G6-13 1113 1409 1782 1970 Yes

H8-5 4081 942 6270 11930 Yes

H7-2 6290 8741 8750 16000 Yes

E4-1 14705 791 8720 15300 Yes

E4-4 3756 24053 28800 49700 Yes

Stormwater Pond Specific Conductance (µS)

Low

High

Medium

Chloride &hydroperiod have the largest effect on amphibian breeding use



Results – Food Web



Results - Zooplankton
Copepods

Cladocerans Ostracod

Rotifers
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Stormwater Pond Trends
• An increasing specific conductance gradient:

–zooplankton density

–periphyton resources

– shapes amphibian assemblages

– long term effects poorly understood

– additional pollutants also present



Vernal Pools

Katherine Wares

Marbled salamanders



Chino 
Farms, Queen 
Anne’s 
County, MD



Vernal Pool Water Quality



Vernal Pool Metals



Larval Salamanders In Vernal Pools

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

Know Your Target Species:
•Hydroperiod
• Water quality
• Life stages
• Vegetation
• Canopy cover
• Adjacent habitat

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


