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Urban stormwater runoff degrades streams 

Current dominant approaches to managing stormwater runoff for  
environmental protection do not protect stream ecosystems  



We hypothesise that stream restoration is possible using stormwater control  
measures in the catchment  
designed to: 
1. Reduce size and frequency of untreated runoff 
2. Restore quality and pattern of filtered flows to  
       match pre-development stream flow regime 
3. Reduce runoff volume to match  
       pre-development volume 

Can new stormwater management at a catchment-scale restore degraded urban streams? 
 





Little Stringybark Creek catchment 

TI 13% 
Conn.Imp 9% 

North trib 





Dobsons Creek catchment 

d/s Wicks 



The LSC (and Dobsons) communities 

 
~1000 houses (~1000 houses, ~12 shops) 
~20 factories/warehouses/petrol station 
  3 schools 
 Roads  &  

stormwater 
pipes and 
drains 
 

 
Stream  
managers 
 
 
 



LSC: ~300 Stormwater retention systems constructed by the end of 2013 

100-1,000 m2 1,000-5,000 m2 10,000-20,000 m2 
Impervious area treated (more to come in 2016, similar number in Dobsons) 



A special series in Freshwater Science (September 2015: open source) 
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The primary 
hypothesis 
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The experimental 
manipulation 
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The experimental 
manipulation 



Planning regulation to protect investment in stormwater control (and to protect streams) 



Hypothesized mechanisms & responses 
Reduce connected imperviousness 

Reduce size & frequency 
of polluted storm flows 

Increase baseflows 
and their quality 

Reduced nutrient, salt, sediment, 
other pollutant concentrations 

Reduced algal growth, fewer eutrophic 
species, more oligotrophic species 

Fewer tolerant, algal grazers, 
more sensitive animal species 

Reduced microbial leaf-breakdown (rotting), 
 increased shredding of leaves  by invertebrates 

Reduced transport of 
coarse sediments 

Increased retention and 
transformation of nutrients 



Hypothesized mechanisms & responses 
Reduce connected imperviousness 

Reduce size & frequency 
of polluted storm flows 

Increase baseflows 
and their quality 

Congying Li 

Vincent Schmitt 

Matthiew Bachaud  



Reduced size and frequency of polluted storm flows 
 

A big reduction in runoff from small, frequent events –  
Bigger effect in Northern trib than in main stem 
Effect not evident in Brushy, the control stream 



Hypothesized mechanisms & responses 
Reduce connected imperviousness 

Reduce size & frequency 
of polluted storm flows 

Increase baseflows 
and their quality 

Reduced nutrient, salt, sediment, 
other pollutant concentrations 



Nutrient, sediment, concentrations have declined in LSC 

yeah, right…. 



Nutrient, sediment, concentrations have declined in LSC 
Rolling 12-month medians (vs SEPP objectives) 

Forest 

Rural 

Urban 



Nutrient, sediment, concentrations have declined in LSC 
BUT increased in Dobsons! 

Forest 

Rural 

Urban 



Different effects among the LSC tribs 

EI reduced  
9–6% 

12–9% 

6–3% 

10–6% 



Restoration trajectories 

TI 13% 
Conn.Imp 9% 

23% 
19% 

7% 
5% 

19% 
11% 



Not all contaminants have declined (yet) 

PhD student Jeremie Bonneau, 
Investigating groundwater processes 



Hypothesized mechanisms & responses 
Reduce connected imperviousness 

Reduce size & frequency 
of polluted storm flows 

Increase baseflows 
and their quality 

Reduced nutrient, salt, sediment, 
other pollutant concentrations 

Reduced algal growth, fewer eutrophic 
species, more oligotrophic species 



Algal responses 
Algal biomass data analysis pending… 
No strong response evident up to Autumn 2015. 



Hypothesized mechanisms & responses 
Reduce connected imperviousness 

Reduce size & frequency 
of polluted storm flows 

Increase baseflows 
and their quality 

Reduced nutrient, salt, sediment, 
other pollutant concentrations 

Reduced algal growth, fewer eutrophic 
species, more oligotrophic species 

Increased macrophyte 
growth 

Reduced transport of 
coarse sediments 

Increased retention and 
transformation of nutrients 

PhD student Kathy Russell, 
Investigating changes in 
sediment transport 



Hypothesized mechanisms & responses 
Reduce connected imperviousness 

Reduce size & frequency 
of polluted storm flows 

Increase baseflows 
and their quality 

Reduced nutrient, salt, sediment, 
other pollutant concentrations 

Reduced algal growth, fewer eutrophic 
species, more oligotrophic species 

Fewer tolerant, algal grazers, 
more sensitive animal species 

Reduced transport of 
coarse sediments 

Increased retention and 
transformation of nutrients 

Increased macrophyte 
growth 



Macroinvertebrate responses 

Biotic indices show no change in LSC (less variability in Dobsons?) 
 
(Based on presence-absence: no evidence of recruitment of new species) 



Macroinvertebrate responses 

Biotic indices show no change in LSC (less variability in Dobsons?) 
 
(Based on presence-absence: no evidence of recruitment of new species) 



Macroinvertebrate responses 

But perhaps preliminary evidence of increased abundances of the sensitive species that 
have been present in small numbers. 

PhD student Julia White, 
Investigating macroinvertebrate assemblages 



What do we know so far? 
Reduce connected imperviousness 

Reduce size & frequency 
of polluted storm flows 

Increase baseflows 
and their quality 

Reduced nutrient, salt, sediment, 
other pollutant concentrations 

Reduced algal growth, fewer eutrophic 
species, more oligotrophic species 

Fewer tolerant, algal grazers, 
more sensitive animal species 

Reduced microbial leaf-breakdown (rotting), 
 increased shredding of leaves  by invertebrates 

Reduced transport of 
coarse sediments 

Increased retention and 
transformation of nutrients 

To different extents in 
different subcatchments – 
  
Further reductions to 
come in LSC and Dobsons 

It appears so –  
further analysis required 

Nutrients, sediments, yes. 
Salinity – not yet (a legacy 
effect? – further 
investigations required) No response to Autumn 

2015 

Anecdotally perhaps. 
Further analysis required 

Possibly (Mass-balance estimates 
needed to assess if P, N in main 
stem than can be explained by 
reductions in tribs) 

Anecdotally perhaps –  
More sand, gravel in main 
stem 

Unlikely, yet.  Analysis 
required 

No recruitment of new 
sensitive spp; Increased 
abundances of existing 
sensitive spp.  Further 
monitoring required. 



Conclusions 
At-source stormwater retention can reduce flow and water 
quality disturbances to receiving streams 
 
Lots of socio-econo-political lessons …(just one for now) 

Our ability to implement control measures limited by a lack of  public land – 
The importance of reserving drainage lines at the planning stage 
 

Flow and WQ changes appear enough to elicit biological 
responses (further analysis required),  
But perhaps responses delayed by a lack of recruits (will they 
come?) 
A lack of salinity response points to the importance of 
groundwater flows (longer-term WQ responses to come?) 
Biological responses could also be limited by geomorphic 
degradation (Sediment dynamics) 
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