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Graham et al. 2012 Sustainable drainage systems: Maximising the potential for people and wildlife 

ά! ǎŜǉǳŜƴŎŜ ƻŦ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎ ŘŜǎƛƎƴŜŘ ǘƻ ŘǊŀƛƴ 
surface water in a more sustainable manner than some conventional 

ǘŜŎƘƴƛǉǳŜǎέ /LwL! нллл 
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Holm Dell, Highland Council flood alleviation project 



OFFICIAL 

OFFICIAL 

Knocknagael, Slackbuie 
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Multiple benefits 

Å Improving biodiversity Å Providing amenity Å Connecting with the 
local environment 
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Å Amphibians are in global 

decline (Wyman 1990) 

 

Å Reduction and 

homogeneity of habitat 
(Brooks et al,2005) 

 

Å SuDS are required in all 

new developments in 

Scotland 

 

Å Previous studies suggest 

amphibians are utilising 

SUDS (Brand and Snodgrass, 

2009;Parris,2006) 

 

Focus on Amphibians 
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Å Limited powers of dispersal 

Å Easily recognised 

Å No specialist 

equipment required 
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Methodology 

Å Builds on work that started in 
2010 

 
Å Identified ponds 

 
Å Surveyed for amphibians 

 
Å Looked at characteristics of 

ponds 
 
Å Habitat connectivity 

 
Å Water quality 

Woodside, Culloden 
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DNA sampling 
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Community engagement 

Å 50 secondary 
school pupils  

Å Over 100 members of 
the public 

Å 158 primary 
school pupils 
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Pond Drying 

Å Ponds that did not have 
amphibians were dry on 
average 7 out of 10yrs 
 

Å Amphibian species 
richness was also 
correlated with the 
number of years a pond 
was dry 
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Amphibian Presence 

Å Amphibians present 
at 75% of sites 

 
Å 10 sites with one 

species present  
 

Å 19 sites with more 
than one species 
present 
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Invertebrates 

Å Invertebrate species richness was associated with amphibian 
presence 
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Vegetation Cover 

Å Probability of amphibians decreases with increasing coverage of non-
aquatic vegetation 
 

Å Probability of amphibian presence increases with increasing aquatic 
vegetation coverage 
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Predator Refuge 

 
Å Gently sloping sides 
 

 
Å Shallow edges 

 
 

Å High percentage of native 
vegetation cover 
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Terrestrial Habitat Quality 

Å 27 of 40 sites were 
classed as good or high 
quality 
 

Å 23 of these sites had 
amphibians 
 

Å Amphibians agreed with 
us 85% of the time 
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OPAL Water Quality Survey 

Å All control ponds were in 
άǾŜǊȅ ƘŜŀƭǘƘȅέ ŎŀǘŜƎƻǊȅ 
 

Å SuDS scores varied more 
but the majority were 
άǉǳƛǘŜ ƘŜŀƭǘƘȅέ ƻǊ άǾŜǊȅ 
ƘŜŀƭǘƘȅέ 
 

Å 15 SuDS in same 
category as GCN ponds 
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Nitrate, Phosphate and Salt 

Å The majority of Phosphate 
and nitrate concentrations 
were below 2mg/L 
 

Å Salt concentrations lower 
than levels that would 
prevent amphibian 
breeding 
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Issues Raised 

ÅOwnership 
Tower Road, Culloden 


