
Andy Gibson and Clint Cantrell

Best Practice for the Management of 
Wet Weather Overflows – Effects 

Based Analysis

Water



A brief snapshot of urban drainage evolution…

“Night soil” collection 
carts – circa early to mid 
1800s



City life before wastewater infrastructure…

9 June, 1862

Death rate from infectious disease?
36 per 1000 people…

State of public health



Ligar Canal was an open drain located in the middle of Queen St (the 
main street) in Auckland. It contained raw sewage and other unhygienic 
material. Open drains created perfect conditions for infectious diseases 
such as typhoid to spread through the community.



Typhoid Map – Wellington 1892



Iwi knew better…

Early Maori settlements were quite hygienic…

Sanitary arrangements included:

•Special rubbish disposal sites with people to oversee

•Purpose built latrines where waste wasn’t allowed to overflow

•Raised and sealed storehouses for food to prevent contamination

•System for identifying and regulating the use of different grades of water

•Disposing of used water on land so as not to contaminant source water
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The impacts of sewer systems…

1819 to 1891Sir Joseph Bazalgette



Impact of sewer systems…

London sewers - circa 1850s

Combined Sewer

Stormwater

Wastewater
1850s to early 1900s
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Impact of wastewater treatment…

Mangere WWTP today Mangere WWTP 1960 Kelly Tarlton Sewage Tanks 1911



Impact of priority wastewater overflow controls…

Blackpool, storage tank 
and associated works, 
Cost approx. $400m

Northern Beaches Storage Tank, 
Brookvale 

Built 2013, Cost $70 million

Evidence mounting of 
questionable returns on  
investments…

Thames Tideway, London. T.O.C approx. 
$10bn
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A different framework for moving forward…
P

ub
lic

/E
nv
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nm

en
t R

is
ks

Investment Cost

Much lower quantum of
risks

Involves stormwater 
and wastewater pollution

Significant risk
of diminishing returns
on investment…



Traditional approach to catchment water quality 
management…

Treatment 
Plant

Urban
Stormwater Industry

Wastewater
Overflows

Farmland
Runoff

“Silos”“Silos”

Regulatory focus



Evolution of approach & understanding

Static
Infrastructure

Outputs focus…
Snap shot of
conveyance 
capacity (e.g. 5 ADWF)

Dynamic

Infrastructure
Outputs focus…Spill frequency

& volume (e.g. 2 spills/yr)

Effects
Based

Infrastructure &
receiving

environment

Outcomes focus…
Relative risk/impact of
overflows on community
& environment



A brief snapshot of urban drainage evolution…

Present day…



A brief snapshot of urban drainage evolution…

Separated systems -
starting in 1960s……



Stormwater Pollution



Glasgow

Edinburgh

Overflows only contributed 20% of bacterial contamination
observed at bathing beaches.

Addressing overflows alone will only achieve a “moderate”
status per the Water Framework Directive.

Manchester
Ship Canal

Stormwater pollution is now a dominating factor



Where to from here?
A road map…



Desktop Risk Assessment Process

Likelihood:
Type of waterway (Aerials, GIS)
Total Flow (Annual – from Sewer model)

Consequence:
Distance to aquatic receptor (GIS, flow 
path model)
Locality of aquatic receptor (Aerial, GIS)

Environment

Potential for Benefit:
Total Nitrogen % contribution of overflow vs. 

stormwater (Sewer model)

Environmental Category

Likelihood:
Type of waterway (Aerials, GIS)
Frequency (Sewer model)

Consequence:
Distance to recreation site (Aerials, GIS, 
flow path model)
Type of recreation site (Aerials, GIS)

Potential for Benefit:
Total Enterococci % contribution of overflow vs. 

stormwater (Sewer model)

Public Health Category

Public Health

Likelihood:
Frequency (Sewer model)

Accessibility to waterway (Aerials, GIS)

Consequence:
Naturalness of waterway (Aerials, GIS)

Surrounding land uses (Aerials, GIS)

Amenity Category

Amenity



Overall Risk Profile

DRAFT



Draft Risk Profile 

Overall overflow risk profile – current conditions Overflow risk profile - frequency targets met*



The relative cost of planning?



The value of planning?

Level 4: Level 4: 
Change the bus. Model Change the bus. Model 
and/or strategy?and/or strategy?

Level 3: Level 3: 
Change regs. & Change regs. & 
problem definitionproblem definition

Level 2: Level 2: 
Best practice Best practice 
sustainable Solutions sustainable Solutions 
BPSOBPSO

Deliver toLevel 1: Level 1: 
Detail & build with Detail & build with 
adapted standardsadapted standards

Level 0: Level 0: 
Optimisation in Optimisation in 
response, for response, for 
adaptabilityadaptability

Define your 
business and 
plan strategy

Operation
Operation

Plan & define the  
right problem

Assess and 
choose the best 
solution

Deliver the best 
design; build it 
at min. risk

Operate the built 
asset efficiently

Design, 
ProcurementCons

truction

Feasibility & 
OptioneeringPlanning & scoping
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Thank You


	Thank You

