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Problems and Solutions 

Problem with stormwater: 

- inputs compromise restoration efforts (e.g. species recovery) 

- is diffuse, complex, sporadic and not quantified 

- conveyed in multiple inlet pipes from impervious surfaces 

Solution for stormwater: 

- characterise and quantify multiple contributions 

- ascertain desired levels of protection for stream inhabitants 

- develop prevention, mitigation and treatment strategies 



Inorganic contaminant sources 
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Zn ☼ ☼ ☼ ☼ ☼ 

Cu ☼ ☼ ☼ ☼ ☼ 

Pb ☼ ☼ ☼ ☼ 

Cd ☼ ☼ 

Cr (VI) ☼ 

Ni ☼ 

Organic contaminants include faecal coliforms, pesticides and 

herbicides, PAHs, BTEXs, nutrients, BOD 



Sampling locations 

Location reach Ephemerals       
(Waimari-Ilam Roads) 

Lower                       
(Ilam-Clyde Roads) 

Sampling Date 12 & 24 May 2006 20 Dec. 2006 

Rainfall amount (mm) > 15, >40 resp. > 45 

Rainfall intensity (mm hr-1) 4.35 7.80 

Targeted input (Ø pipe mm) 600 500 

Other known input pipes 5 > 250 mm &               
13 > 150 mm 

> 30 



Sampling regimes 

- Transect along stretches at 5 different sampling points. 

- Metals (Zn, Pb, Cu, Cd, Cr (VI), Ni) in total and dissolved states 
in water measured in base and storm flow conditions. 

- Same metals measured in sediments in channel at base flow. 

- In-situ pH, conductivity, temperature, dissolved oxygen, ORP. 

- Flow velocity and stream channel dimensions to calculate flow. 

- Metal loadings calculated from flow discharge and concentration. 

- Compared to ANZECC (2000) Water Quality Guidelines for level 
of species protection and Interim Sediment Quality Guidelines. 



Results for water 

Zn Cu Pb 

ANZECC (80%) 0.03 0.003 0.006 

May 24th 
(Ephemerals) 

0.47 0.20 0.12 

Dec 20th    
(Lower reaches) 

0.52 0.53 0.07 

Net load (g min-1) 1.88 0.19 0.52 

Concentrations (g m-3) of metals measured in the water during storm flow 



Results for sediments 

Zn Cu Pb 

ISQG 200-410 65-270 50-220 

Ephemerals 406-955 18-170 36-1120 

Lower reach 121-522 14-336 - 

Concentrations (mg kg-1) of metals measured in the sediments during base flow 



Summary of Results 

1. Cd & Ni not of concern; Cr (IV) low concern 

2. Definite “first flush” in all sampling events 

3. At baseflow: Cu is >> 80% threshold spp. protection 

4. In stormflows: Zn, Pb & Cu > 80% threshold also. Dissolved 
concentrations comprise > 50% total. Additionally, they are 
above the European PNEC (predicted no-effect concentration) 
ranges, while Cu > LC50 (concentration which is seen to be lethal 
to 50% of organisms exposed). 

5. Cu, Zn & Pb in sediments > ISQG. From Kd (calculated 
partitioning coefficients), Zn prefers to remain in solution while 
Pb will bind preferentially to particulates. 



From here… 

a.  Examine metal concentrations per particle size fraction 

b.  Continuous monitoring of in-situ parameters 

c.  Community awareness & participation in catchment (labelling) 

d.  Develop BMP for Waimari-Ilam roads sub-catchments 

e.  Establish a stormwater budget for UC campus 

f.  Design a pilot-scale system to demonstrate treatment efficacy 

g.  Consider ICM plans for variety of solutions 

 





Extras 



Ephemerals 

Stormwater outfall 600 mm 

diameter pipe, upper Okeover 

Installed weir with shelter and 

sample coolers  



Lower reaches 

Stormwater outfall 500 mm diameter 

pipe, lower Okeover 

Sampling during storm event 



Rainfall period (May 2006) 
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Total metal loading (Dec 2006) 
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Lead 0.0086 0.0032

Copper 0.0032 0.0029

Zinc 0.0313 0.0380

At peak concentration At last recorded concentration 


