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CRC092692: Further Information Response to Environment Canterbury

Introduction

This report provides a full response to Environment Canterbury’s letter of 1 May 2009. This letter
requested further information with respect to Christchurch City Council’s (CCC) resource consent
application (CRC092692) to discharge water and contaminants to water from overflow points in the
Christchurch wastewater network as a result of wet weather overflow events.

A full copy of the further information request is included in Appendix A. This report addresses the
queries in the same order they are presented in the request, namely:

Hydraulic Model

Planned Works Programme

Monitoring

Effects in and around local drains

Ecological effects in the estuary and short term effects in the rivers
Changes in relative impact of the proposed wastewater discharges on the drains, streams and
estuary as stormwater improvements are made

7. Cultural Effects

8. Effects on Estuary Water Quality

9. Health Effects

10.Access and Recreation

11.Cumulative effects on water quality

12.RMA S107

13.Additional ltems

o g s LN =

For readability, each query from the further information request is repeated in each section of this
report.

This report should be read in conjunction with the original Assessment of Effects on the Environment’
(AEE) supplied with the application. As context for this report, a brief overview of the proposal is
provided below.

Proposal Overview

The activity for which resource consent is sought the discharge of wastewater overflows from
Christchurch’s wastewater network into the Avon and Heathcote Rivers and tributaries, and to drains
entering the Avon-Heathcote Estuary (lhutai), during wet weather events. The application covers 23
constructed overflow points® on the main trunk sewer system. A 25 year consent duration is sought by
the CCC. The 23 sites are identified in the following table:

' URS New Zealand Limited, Assessment of Effects on the Environment - Discharge of Overflows from the Christchurch
Wastewater Network to the Avon and Heathcote Catchments, December 2008 (ref: 42169367)

2The original AEE described 25 overflow discharge points. Please note that at the time of public notification of the application,
the number of discharge points was reduced to 23. The sites removed were PS11/2 — Ollivers Road and PS11/3 — Antigua
Street. Both sites were recorded as “not yet constructed” in the AEE. Following lodgement the CCC determined that they
would not overflow in wet weather events; only in the event of a significant failure within the wastewater system (e.g. arising
from an earthquake or major blockage) would an overflow likely occur, and such events would be classified as an emergency.

URS
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Introduction
Table 1 Overflow Sites

Location Receiving Environment
ID Street Grid Reference

(NZMS 260)

PS1/11 River Road M35: 8288-4320 Avon River
PS1/15 St Andrews Square M35: 7870-4407 Avon River
PS1/16-1 Fendalton Road Bridge M35: 7875-4253 Avon River
PS1/16-2 Fendalton Road Bridge M35: 7874-4254 Avon River
PS39/1 Locksley Avenue M35: 8436-4452 Avon River
PS36/1 Pages Road M35: 8754-4409 Avon River
PS1/21 Grassmere Street M35: 7942-4534 Avon River (via Dudley Creek)
PS7/1 Slater Street M35: 8196-4422 Avon River (via Dudley Creek)
PS41/1 Westminster Street M35: 8124-4492 Avon River (via Dudley Creek)
PS7/3 Stapleton Road M35: 8214-4381 Avon River (via Dudley Creek)
PS40/1 Joy Street M35: 8292-4502 Avon River (via Horseshoe Lake)
PS19/1 Beckford Road M36: 8240-3881 Heathcote River
PS20/2 Waltham Road M36: 8175-3927 Heathcote River
PS20/3 Tennyson Street M36: 8151-3878 Heathcote River
PS20/4 Fisher Avenue M36: 8155-3856 Heathcote River
PS22/1 Eastern Terrace M36: 8120-3739 Heathcote River
PS23/1 Sandwich Road M36: 8096-3818 Heathcote River
PS15/1 Alport Place M36: 8521-3915 Heathcote River
PS11/1 Ferry Road M35: 8394-4001 Heathcote River
PS60/1 Halswell Road M36: 7524-3687 Heathcote River (via Cashmere Stream)
PS42/2 Sparks Road M36:7736-3762 Heathcote River (via Cashmere Stream or open drain)
PS09/1 Chelsea Street M35: 8450-4065 Avon-Heathcote Estuary (via Linwood Avenue Canal)
PS10/1 Linwood Avenue M35: 8450-4065 Avon-Heathcote Estuary (via Linwood Avenue Canal)

The overflow activity is not new and currently occurs; constructed overflows have existed in the
Christchurch wastewater network since it was first established in the 1880’s. The CCC already holds
a resource consent (CRC991222) for the discharge of wastewater overflows from 12 of the 23
overflow points. The addition of 11 sites in the current application, while representing an increase in
the consented discharge points, does not involve an actual increase in the number of sites where
overflows have been and are likely to continue to occur. The addition of overflow sites is borne out of
improved computer modelling, which has shown the additional 11 sites to be subject to overflow
events.

Overflows occur when the pump stations and pipes in the wastewater network cannot cope with the
volume of water received. Principally this occurs during wet weather events when heavy or ongoing
rainfall causes groundwater and stormwater infiltration into aging parts of the pipe network, causing a
redirection of the combined wastewater and water to the nearest overflow point on a waterway. This
overflow system is designed to avoid an overflow of wastewater onto public roads and private
properties, and ensures that public health is protected as far as possible. Such systems are common
place around the world.
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Introduction

Raw wastewater overflows consist of 99.5 — 99.9% water. The non-water components (contaminants)
may include debris, organic substances, nutrients, pathogens, oil, grease, and toxic compounds. As
noted above, the wastewater within the piped network, prior to discharge, becomes diluted by the
infiltration of water during wet weather events (1:4 to 1:10 dilution). Further dilution occurs when the
discharge enters the waterways, which contain above-average flows due to the wet weather event
(1:84 median dilution).

The CCC proposes to upgrade and maintain the wastewater network so that the discharge frequency
at each overflow point is, on average, no more than one overflow every six months. This is referred to
as a 6-month Average Recurrence Interval (a 6-month ARI).

CRC991222 specified that a 2-year ARI be achieved at the 12 consented sites. However, the cost of
achieving and maintaining a 2-year ARI has risen close to 300% over that estimated in 2002. Further
evaluation by the CCC - including the environmental effects assessment in the original AEE and in
this report — has concluded that the additional costs in achieving and maintaining the 2-year ARI over
the long term is not an effective use of ratepayers’ money relative to the environmental gain.

The six-month ARI is currently being achieved at 17 of the 23 sites. The CCC has in place a
significant capital expenditure programme to ensure the six-month ARI is achieved at the remaining 6
sites, and then maintained into the future across all sites. $40 million has been spent since the 2002
resource consent was granted, and a further $213 million is identified over the next decade in the
Long Term Council Community Plan 2009-2019 (includes inflation).
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Hydraulic Model

CCC commissioned GHD Limited to respond to this aspect of the further information request. Their full
response is attached as Appendix B; a summary is contained below.

1.1 The expected accuracy of model predictions in terms of overflow frequencies, peak flow rates,
contaminant load profiles and overflow volumes.

The model uses state-of-the-art software, best available asset data, and is calibrated to an industry
standard. The model is accepted by the industry as providing the ‘best available’ estimates of sewer
system performance. However, it is not possible to provide a definitive measure of accuracy in a
quantitative sense.

The model only predicts matters relating to water quantity (frequencies, flow rates and volumes.) It
does not model water quality (contaminant load profiles).

1.2 How the model takes account of possible changes in asset performance with time.

The model allows for a 25% increase, over the period 2009 to 2041, in dry and wet weather inflow and
infiliration into the wastewater system as a result of sewer deterioration.

1.3 Whether the model takes population into account and if so, how the population growth was
determined.

Yes, the model takes population growth into account. Projections were determined in consultation
with planning staff at the CCC and were based on a combination of matters, including the Urban
Design Strategy Preferred Option and Med High Projection — 26 May 2007. The model uses a
projection, for the Christchurch population in the year 2041, of 448,000 (2006 Census: 348,435)

1.4 Whether the model takes into account rainfall patterns including travel paths of high intensity rainfalls
relate to the network layout that may influence “first flush” effects.

Calibration of the model and prediction of response to rainfall uses actual recorded data from an
existing network of 10 rain gauges across the city. Therefore the overflow frequency, flows and
volumes, and the travel paths of the overflows, take into account rainfall patterns.

1.5 Whether the model allows for climate variations and if so, how these variations were determined.

Yes, the model takes into account climate variations. The variation was developed in consultation with
NIWA and allows for a 10% increase in the depth of historic rainfall levels over the period 2009 —
2041. Note that significant uncertainty exists around climate change forecasting.

1.6 Whether predictions relating to future stormwater inflow and groundwater infiltration levels are taken
into account.

Predictions with respect to stormwater and groundwater inflows have been taken into account through
the aforementioned 25% increase factor relating to deterioration of sewer pipes with age. While
rainfall increase from climate change has been considered, subsequent changes in infiltration and
infow caused by climate change (for example, impacts on groundwater levels) has not been
considered.

URS
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1 Hydraulic Model

1.7 Whether the expected removal of Selwyn District Council flows has been considered, including how
this may affect overflows.

The model incorporates the maximum flow allowable from the Selwyn District Council system. If these
flows were removed, the frequency of overflows at the Fendalton Road Bridge (PS1/16/1 & 2) would
be reduced. No other overflows points would be affected.

2 42169367/01/01



CRC092692: Further Information Response to Environment Canterbury

Planned Works Programme

21 You have advised that you proposed to meet a six month ARI at 23 overflow points by 2017. Please
provide further information on how the six month ARI will be progressively achieved. This
information should include details of the planned works programme.

Introduction

It is important to note that the six-month ARI (or better) is already being achieved at 17 of the 23 sites
where consent is sought. Over the next 7 years, Council’s efforts will include improving infrastructure
to achieve the six-month ARI at the six sites where this standard is not currently being met.

The achievement of a six-month ARI at any given discharge location is not an end point whereby
expenditure on the infrastructure ceases. Given the expected growth in the City (increasing
wastewater input), ongoing aging of the network (increasing stormwater input), and climate change
(increasing rainfall), there will be an ongoing need to upgrade and maintain the network to ensure the
six-month ARI can continue to be achieved across the entire network.

Long Term Council Community Plan

Every three years, the CCC prepares a Long Term Council Community Plan (LTCCP). The LTCCP
sets out a 10-year budget for building and maintaining key infrastructure, including the wastewater
network. The most recent LTCCP, covering the period 2009-2019, was adopted by CCC on 30 June
20009.

The current LTCCP identifies $213 million of expenditure on maintaining and upgrading wastewater
infrastructure over the next 10 years, as outlined in Table 2-1 below:

Table 21 Planned Works Programmme
Plan Plan Plan Forecast Forecast | Forecast | Forecast Forecast Forecast Forecast
$000's $000's $000's $000's $000's $000's $000's $000's $000's $000's
(reference: page 249 of Long Term
Council Community Plan 2009-19)
"
#% " %
B
& " ( )
e ) ) )
" $$ ! ) ) ) ) )
R 1o ) )
$ "/ "0 1's ) ) ) ) )
0 1 ) ) )
12§ ) ) )
-3 / ! & $%
0 3!
$ 4 4 +
" ) ) ) ) ) ) ) ) )
Total 8,383 12,468 13,364 20,222 33,991 17,670 32,691 37,596 22,764 13,846
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2 Planned Works Programme

Condition of Resource Consent

While the LTCCP has identified a works programme, the CCC do not consider it appropriate that a
programme is specified as a condition of resource consent. This is because project descriptions,
priorities and cost allocations within Council’s overall infrastructure programme can change from year
to year as a result of circumstances which are unforeseen at the current time. This can include
changes brought about by public consultation and through the annual planning processes. Any such
changes to the programme, where specified in a condition, would result in the Council being in breach
of the consent. Furthermore, as has been demonstrated with the previous computer modelling, as
Council’'s understanding of the behaviour of the network improves, capital work priorities can change,
based on achieving the greatest reduction of overflows as early as possible.

The CCC considers any new resource consent granted should simply require that a six-month ARI be
achieved at all overflow sites by June 2017, and that the means to achieve that outcome does not
need to be prescribed in the consent. The ARI being achieved would need to be determined by the
computer model, as averaging monitored past results can provide a misleading view of current system
performance (for example, implementation of a capital work would provide an immediate reduction in
frequency which would not be evident when averaging the performance over the past several years).
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Monitoring

3.1 Please provide copies of overflow monitoring results for the overflow sites and for the monitoring
sites located upstream and downstream of the overflow locations.

Introduction

Please note that the CCC currently only carries out overflow monitoring at the 12 sites consented
under CRC999122. In the event that resource consent is granted, CCC will undertake monitoring at
all 23 locations subject to the current application.

Overflow Frequency and Duration

Data is attached as Appendix C. For each site where an overflow event occurred, the following
information is available:

e Start and end dates and times

e Duration of overflow

e Maximum flow rate

e Total volume discharged during overflow event

¢ Rainfall during overflow event and estimated return period.

Please note that the frequency of overflows, as recorded in the monitored data, is in some instances
higher than the frequency contained in Table 3-1 of the AEE. This is because the frequency in Table
3-1, expressed as an ARI, is based on modelled results using system performance in late 2008, and is
a calculated long term average. The data in Appendix C only shows a snapshot in time between 2006
and 2009, and does not necessarily demonstrate improvements in system performance that occurred
in the latter part of this period.

Overflow Sampling

Following an overflow event (and notification to the public), the CCC monitors the public health risk in
affected waterways. This is carried out by sampling for Escherichia coli (E. Coli) both downstream
and upstream of the discharge point. Sampling occurs daily until such time that the E. Coli
concentration downstream is less than twice the E. Coli upstream, and then for one more day. Once
this point is reached, the procedure for advising the cessation of the overflow event occurs (for more
detail, please refer to Response Plan provided in Appendix D of the AEE)

Overflow sampling reports for the period 2006-2009 are attached in Appendix D of this report. Please
note:

e Condition 6 on the existing resource consent (CRC991222) does not specifically identify the
contaminants to be monitored; rather, contaminants that “pose a risk to human health” need to be
sampled. CCC has consistently recorded E.Coli monitoring at all sites, as this is the most pertinent
indicator for human health risk. At times, CCC has also recorded dissolved reactive phosphorous
(DRP) and ammonia (NH3), but the record for this is inconsistent — hence data is missing at some
sites.

e Data for Site PS1/15 — St Andrew Square has not been included as sampling records are
incomplete.

e Data for Site PS23/1 — Sandwich Road does not exist because it has not been sampled during the
period 2006-2009, due to no overflows being recorded during that time.

URS
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Effects in and around local drains

4.1 Please provide information on the flow rates, durations, volumes and quality of the proposed indirect
discharges via local drainage channels. Please also supply an assessment of the short and long
term effects of the discharges on those channels, their margins and neighbouring occupied

properties.

Local Drainage Channels

We interpret ‘local drainage channels’, in the context of this question, to mean any receiving
environment other than the main stem of the Avon and Heathcote Rivers. Therefore this can include
natural tributaries and constructed drains. However, we note that all local drainage channels subject
to the current application do eventually drain to the main stems of the Avon or Heathcote Rivers or the
Avon-Heathcote Estuary, hence the term ‘indirect discharge’ used in the original AEE.

Only 10 of the 23 overflow sites discharge to local drainage channels. The route of these discharges

is described in Table 4-1 below.

Table 4-1

Discharge Path to Local Drainage Channels

PS1/15 (St Andrews Square)

Approx. 30 m of open drain
followed by 1.7km of stormwater
pipe to the Avon River.

The 30 m of open drain is Upper
Frees Creek, which passes through
Elmwood Park.

PS1/21 (Grassmere Street)

Approx. 1.7km of open drain
(Dudley Creek Diversion) before
entering Dudley Creek, then 4.95
km to the Avon River.

PS7/1 (Slater Street)

Directly to Dudley Creek, then 2.45
km to the Avon River.

PS41/1 (Westminster Street)

Approx. 620 m of open drain
(Mairehau Drain) to Dudley Creek ,
then 2.9 km to the Avon River

PS7/3 (Stapleton Road)

Directly to Dudley Creek, then 1.8
km to the Avon River.

Dudley Creek passes through the
residential suburbs of Mairehau,
Shirley and Richmond. In some
areas residential property backs
directly on to the creek, and the
creek often adjoins public roads
and footpaths.

PS40/1 (Joy Street)

Directly to a tributary of Horseshoe
Lake. Approx 1.1 km to Horseshoe
Lake, followed by 1.7 km through
the lake to the Avon River.

Shirley Golf Course and Horseshoe
Lake. No residential activity
immediately adjoins the discharge
route.

PS60/1 (Halswell Road)

Approx. 2.1 km of open drain
(Milns Drain) before entering
Cashmere Stream, then 2.7 km to
the Heathcote River.

PS42/2 (Sparks Road)

Approx. 1.65 km of open drain
before entering the Heathcote River
directly. It may alternatively pass
down 1.2 km of open drain into the
Cashmere Stream, then 1.7 km to
the Heathcote River.

The drains and Cashmere Stream
pass through rural land, apart from
a 250 m section which passes
through a residential area.

PS09/1 (Chelsea Street)

1.95 km of canal before entering
the Avon-Heathcote Estuary.

Linwood Canal passes through
residential areas.

As demonstrated in Table 4-1 above, six of the ten indirect discharges occur to either Dudley Creek or
Cashmere Stream, and two discharges occur to the Linwood Canal. To the most part, residential

URS
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4 Effects in and around local drains

properties do not have direct access to the waterways (although many are in close proximity) . Of the
remaining two discharges, one involves a very small section of drain (PS1/15) and the other does not
directly impact on any residential area (PS40/1). Access and recreation issues are discussed in
further detail in Section 10 of this report.

Flow Rates, Durations and Volumes

As noted in Section 3 of this report, only 12 overflow points are currently monitored. Only 3 of these
sites discharge to local drainage channels, being:

e PS1/15 — St Andrews Square
e PS1/21 — Grassmere Street
e PS7/1 — Slater Street

Appendix C contains overflow data for the above sites.

For the remaining seven sites overflowing to local drainage channels, flow rates have been modelled.
This information is plotted on the graphs attached to the GHD letter in Appendix B. However,
modelling of overflow volumes for these seven sites has not been undertaken. This is because the
cost of undertaking the modelling is significant, and the Council considers an understanding of the
overflow volumes is not fundamental to determining the environmental effects of the discharge.
Rather, the environmental effects are driven more by flow rates (data provided) and durations.
Generally overflow events fall in the range of 2 -12 hours.

Water Quality

CCC commissioned two reports from NIWA which respond to different aspects of this component of the
further information request. Their full response is attached as Appendix E and G; a summary is
contained below.

Within ‘local drains’, water quality data is only available at two sites: PS21/1 and PS7/1. Both of these
sites are within the Dudley Creek catchment.

Average and maximum values for NH; (ammonia), DRP (dissolved reactive phosphorous) and E.Coli
were examined both above and below the overflow sites across several overflow events. Analysis of
Variance (ANOVA) was used to determine whether nutrients or E.Coli levels varied between sites
within each waterway, and at locations above and below the overflow points.

The analysis found no significant differences in the average concentration of DRP, NH; or E.Coli
within the waterways or above and below the overflow points. In addition, no differences were
observed in the maximum concentrations of these indicators above and below the overflow points.
However, it was observed that the DRP concentration in the Lower Dudley Creek was higher following
a rainfall/overflow event.

A direct estimation of the dilution of wastewater overflows into Dudley Creek was not possible due to
the lack of creek flow records. However, dilutions were calculated using estimated creek flows for the
2-year and 6-month ARI events, and the volume of wastewater discharged during those events. This
analysis found that during a 2-year ARI the average dilution was 1:56 with a minimum dilution of 1:24.
During a 6-month event, the average dilution was 1:39 with a minimum dilution of 1:16. These results
suggest that even in smaller waterways, the wastewater overflows are diluted to a relatively large
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4 Effects in and around local drains

extent’. The minimum dilutions were in some cases higher than that observed in the main stems of
the Avon and Heathcote Rivers.

The report in Appendix E concludes that the water quality results and the dilution rates suggest that
within smaller waterways the wastewater overflows are unlikely to comprise water quality to the extent
that they would have a significant detrimental impact [over the short term] on aquatic ecosystems.

In terms of human health risk (report in Appendix G), there is a moderate to high risk of infection for
any person choosing direct water contact in a smaller waterway, immediately downstream of an
overflow point during a 6-month ARI overflow event. However, there are several important caveats to
this statement:

1. Contact recreation in Dudley Creek is likely to be limited due to lack of accessibility and the small
size of the waterway.

2. In addition to point (1), the likelihood of someone choosing to make water contact during a 6-month
ARI event at a point immediately downstream of an overflow point (as opposed to any other time of
the year at any other point on the waterway) is very small. Overflow warning signs erected by the
CCC would assist in preventing this happening.

3. The quantitative risk assessment does not take into account background contamination levels.
Based on the water quality assessment elsewhere in Appendix G, and within the report in Appendix
E, itis possible health guidelines would be exceeded even if the wastewater overflows did not
exist.

With respect to long term effects, the original ecological assessment undertaken by NIWA and
incorporated into Appendix C of the original AEE found little demonstrable impact on either fish or
invertebrate communities in Dudley Creek as a result of the wastewater overflows. This assessment
was not undertaken at or immediately after an overflow event, so provided a useful indicator of any
long term chronic effects as a result of water quality.

Further details on water quality are contained in Section 5 of this report. In particular, the discussion
on the impact of stormwater (considered in isolation to wastewater discharges) on overall water quality
is as relevant to the local drains as it is to the main stems of the Avon and Heathcote Rivers and the
estuary.

3 Note that the dilution rates provided are at the point of discharge and do not include the dilution which has already occurred
through stormwater infiltration within the wastewater network. The original AEE notes that dilution within the piped network is

between 1:4 and 1:10.
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Ecological effects in the estuary and short term effects in the rivers

5.1 Please provide further information on the short and long term ecological effects from the discharge
on the estuary. Please also provide further information on the short term effects of the discharge on
the rivers. This information should include further information on ecosystems in the water and on the
margins.

CCC commissioned NIWA to respond to this component of the further information request. Their full
response is attached as Appendix E; a summary is contained below.

Short and long term ecological effects on the estuary

The intertidal area of the Avon-Heathcote / lhutai estuary supports macroalgal beds of Gracilaria, Ulva
and Enteromorpha, and periodic blooms of Ulva and Enteromorpha may be linked to nutrient inputs
from the rivers and the Christchurch wastewater treatment plant. Seagrass (Zostera novazelandica)
beds cover approximately 14 ha. of tidal flats around the estuary.

A diverse fauna of benthic invertebrates inhabits the estuary, dominated by estuarine species of
bivalve and gastropod molluscs, polychaete worms and crustaceans (Gust et al. 2004). The species
assemblage is typical of east coast estuarine conditions (Knox 1992). Most species are salt tolerant
and are characteristic of mudflats where there is no reduction in salinity of the sea water (Knox 1992).
The Avon-Heathcote / Ihutai estuary is the largest predominantly muddy-sand estuary in Canterbury,
so the benthic invertebrate community is considered to be of regional importance (Sagar and
Weatherhead 1999).

Thirty four species of fish have been recorded from the estuary, and due to the diverse species
assemblage and large size of the estuary, it is considered to be of regional importance to fish (James
1999). Some notable species such as flounder (Rhombosolea plebeian, R. leporine) and yellow eyed
mullet (Aldrichetta forsteri) use the estuary as a nursery. Others like inanga (Galaxias maculatus)
breed just above the salt wedge in the Avon/Otakaro and Heathcote/Opawaho Rivers, while eels
(Anguilla australis, A. dieffenbachia) and lamprey (Geotria australis) utilize the estuary as a migratory
transition zone between the rivers and the sea.

The estuary and oxidation ponds are recognized as an outstanding wildlife area of national importance
(Crossland 1993) due to the presence of a diverse bird fauna (104 species have been recorded since
1980), and are considered internationally important to populations of five wetland species (New
Zealand scaup [Aythya novaseelandiae), New Zealand shoveler [Anas rhynchotis], South Island pied
oystercatcher [Haematopus ostralegus finschi], eastern bar-tailed godwit [Limosa lapponica baueri],
and red billed gull [Larus novahollandiae scopulinus]). The estuary is an important stopover for many
wetland birds during migrations, and is at the southern end of the East Asian Flyway, an international
migration route used by birds like the bar-tailed godwit that breed in Siberia and Alaska and spend the
non-breeding season in Australasia. Birds utilize a wide range of habitats within the estuary for
feeding. Invertebrates within intertidal flats provide food for waders, waterfowl, herons, spoonbills and
gulls, and wildfowl graze on seagrass and macroalgae. Fringing vegetation and freshwater wetlands
provide important habitat for a range of crustaceans, molluscs, worms and insects that are an
important food source for a variety of bird species.

Vegetation fringing the estuary provides valuable habitat for estuarine fauna, particularly on the
western margin of the estuary comprising patches of relatively undisturbed native marshland plants
(Gust et al. 2004, Morrisey 2003).

Wastewater overflows into the Avon-Heathcote estuary / lhutai only occur during rainfall events. As
such, stormwater contribution to the estuary occurs at the same time as any wastewater contribution.
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5 Ecological effects in the estuary and short term effects in the rivers

NIWA estimates that prior to entry to the estuary, wastewater overflows are diluted on average 1:84
times, with a minimum dilution of 1:11 times and a maximum dilution of 1:27,000 times. [Note that the
high river flows are represented in large part by the stormwater contribution.] Further dilution occurs
upon entry to the estuary.

The wastewater overflows contribute to mass loading of nutrients, heavy metals and organic
contaminants discharging into the Avon and Heathcote Rivers and ultimately reaching the estuary.
However, the contaminants of greatest ecological concern, particularly zinc, lead, copper, PAHs, and
dioxins, all enter the waterways predominantly via surface runoff to the stormwater system. The
estimated contribution of contaminants from 6-monthly ARI sewer discharge to the river water that
flows into the estuary is negligible compared to that from the higher volumes of stormwater
discharged. To demonstrate this, Table 5-1 below compares the estimated annual mass loading of
heavy metals from stormwater relative to wastewater overflows discharging into the estuary:

Table 5-1 Estimated annual mass loading of contaminants from stormwater (Mills and Willamson
1999), and from sewage overflows discharging from the Avon and Heathcote rivers into the
estuary in the vicinity of Christchurch City.

Mass load from sewage overflows

Mass load from (kg)
stormwater
Parameter (kg) Median Mean Max
Zinc 7500 3.1 21.3 380
Copper 900 1.1 6.6 116.7
Lead 20004 0.2 1.1 20.3

Lead loads now are much less than in 1995 reflecting the removal of lead from fuel

Even if best practice treatment of the stormwater were undertaken, which would results in an optimal
60% reduction of the above contaminants, the mass load from wastewater overflows would remain a
very minor component of overall heavy metal input to the estuary.

Estimated concentrations of heavy metals and nutrients resulting from wastewater overflow
discharged into river waters are below ANZECC (2000) guideline values for protection of 90% of
species. Moreover, contaminated river water would be further diluted once it has entered the estuary,
lessening the likelihood of harmful effects to the estuarine biota. Thus, any small reduction in estuarine
water quality attributable to the wastewater overflows is unlikely to cause significant adverse
ecological effects to the estuary, especially when considering the high degree to which the wastewater
overflows are diluted, and the much greater impacts from contaminants in stormwater.

Although contaminants from wastewater overflows are unlikely to cause toxic effects within the
estuarine water column, persistent contaminants such as heavy metals and some organic toxins
entering waterways via sewage effluent may accumulate and remain for long periods within estuarine
sediments. While Mills and Willamson (1999) concluded that heavy metals were present within
estuarine sediments at levels below those where impacts to benthic biota would be expected to occur,
continued accumulation of some heavy metals such as copper and zinc, and organic contaminants
such as PAHs and dioxin, could raise concentrations within sediments to toxic levels. However,
NIWA’s analysis has shown that the relative contribution from wastewater overflows to contamination
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5 Ecological effects in the estuary and short term effects in the rivers

of estuarine sediments and associated potential adverse impacts to estuarine biota is minor when
compared to that from stormwater. This applies to both short and long term effects.

Short term ecological effects on the rivers

NIWA’s analysis (in Appendix E) shows that the combined sewer overflows did not result in higher
nutrients or E. coli counts in the rivers, with the exception of a slight increase in the average E. coli
counts in the Avon River below the sewer overflows. Although there was a general increase in E. coli
counts at sites further downstream in the Avon or Heathcote Rivers, this could not be attributable
solely to the impacts of the sewer overflows, as these lower sites would undoubtedly receive more
stormwater, and so be exposed to a higher contaminant loading. Furthermore, NIWA'’s analysis shows
a very high degree of dilution of the sewer overflows when mixed with the receiving river water, with a
median rate of 1:334 times. Such a high dilution rate may explain why the analysis of differences in
water quality parameters showed few differences in water quality above and below the overflows.
Moreover, the calculated annual mass loadings of contaminants from the sewer overflows when
compared to stormwater inputs were negligible. Finally, analysis of overall water chemistry from the
Avon, Heathcote, and Styx Rivers showed few consistent differences in water chemistry that could be
related to the effects of the sewer overflows. Many of the differences between rivers could be
attributed to the inputs of stormwater run-off from the surrounding urban catchments, and not to the
presence of sewer overflows. The finding that the Styx River had higher E. coli counts, and similar
faecal coliform counts as the Avon and Heathcote Rivers suggests that the presence of sewer
overflows does not necessarily result in higher bacterial loadings to these rivers.

Given the lack of increases in nutrients below the overflows, the high degree of dilution to the overflow
discharge, and the fact that discharges only happen during times when the rivers are naturally in high
flow, then it is highly unlikely that any biological effects would be detected below the overflows, as was
observed by both the EOS Ecology and NIWA reports in the initial AEE. This contention is further
reinforced by examination of the invertebrate communities in the Avon and Heathcote rivers, which are
typical of those normally found in urban streams. This community is dominated by oligochaetes, the
amphipod Paracalliope, the snail Potamopyrgus, midges and the small bivalve Sphaerium. These
invertebrates are highly tolerant of degraded conditions, and are unlikely to be affected by short-term
discharges of sewage that may flow into the rivers occasionally, and become highly diluted.

The invertebrate communities in the Avon and Heathcote rivers are faced with multiple stressors,
including:

1. alterations to their physical and hydrological habitat conditions;
2. inputs of stormwater;

3. loss of connectivity between upstream and downstream areas;
4. occasional sewer overflows.

Prior to urbanisation, it is highly likely that the streambed in these rivers was dominated by cobbles
and gravel. Such streambeds are still found in many of the non-urban streams to the north of
Christchurch, such as the head reaches of the Styx River, and the Otukaikino. The streambeds in the
Avon and Heathcote Rivers are now dominated by fine silts which have smothered what presumably
was a coarser substrate, resulting in a reduction of habitat quality for many invertebrates.
Furthermore, many of the banks had been modified and replaced with gabion, concrete, or wood lined
banks. Riparian conditions have also changed considerably, with much of the native overhanging
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vegetation now replaced by exotic vegetation (Suren et al. 2005). These changes to the physical
habitat conditions would have had profound influences on the invertebrate communities.

The second major stressor facing invertebrate communities is from stormwater discharges.
Stormwater inputs are well-known to contain quantities of heavy metals, sediments, nutrients, organic
compounds and pathogens (Williamson 1993, Williamson et al. 1999, Suren 2000, Ermens 2007), and
urban run-off represents a widespread, chronic stress on aquatic ecosystems. This explains the
commonly observed degradation of stream health in urbanised catchments (Walsh 2000, Paul &
Meyer 2001, Walsh et al. 2005). Although stormwater inputs may result in concentrations of metals,
toxicants and nutrients exceeding ANZECC (2000) guidelines for the protection of aquatic health,
there is also the issue that much of this material is combined into the sediments so that sentiment
concentrations often exceed ANZECC (2000) guidelines, and have detrimental impact on aquatic
species. Moreover, recent surveys of metal contamination of biofilms coating cobbles in Christchurch
streams have shown that they also contain high levels of heavy metals (Suren & Elliot 2004). Recent
experiments have shown that these metal contaminated biofilms result in increased mortality of
grazing invertebrate such as the mayfly Deleatidium (A. Suren unpublished data). Although algal
biofilms may be washed from streams during floods, new growth is also expected to be contaminated
as well, reflecting its close association with sediments.

Another stressor facing stream invertebrate communities involves a loss of connectivity between
upstream and downstream areas. Blakely & Harding (2005) and Blakely et al. (2006) found that road
culverts act as significant barriers to the upstream flying behaviour of adult caddisfly species. They
found that streams with suitable egg laying habitat such as coarse cobbles or boulders were not
utilised if these areas were upstream of low road culverts through which adults would not fly. The
implications of this finding is that many sections of streams in urban environments become
increasingly isolated to many aquatic insects species, and become dominated only by a fauna that can
both persist in the habitat conditions, and that can colonise these areas.

As a result of these multiple large-scale stressors, the composition of the invertebrate communities in
the Avon and Heathcote Rivers has been altered from that prior to urban development. All taxa
intolerant of these altered conditions would have disappeared, leaving behind only tolerant taxa. It is
very unlikely that these remaining taxa would be sensitive to the occasional sewer overflows,
particularly when these occur only during periods of high river flow, and thus become well diluted.

It is NIWA’s opinion that the river biota is more likely constrained by other pressures associated with
urbanisation such as sedimentation, loss of instream and riparian habitat and loss of connectivity.
Furthermore, the high degree to which stream sediments and biofilms are contaminated by heavy
metals represents a long lasting legacy that will always exert a constraining influence on invertebrate
communities, even with improvements to stormwater quality. Even if stormwater treatment did improve
its quality, NIWA'’s calculations show that the percentage contribution of the wastewater overflows to
annual loadings of heavy metals even after treatment would still be negligible. It is NIWA’s opinion
that the biota of the Avon and Heathcote rivers is constrained by other stressors, and not by the
occasional sewer overflows.
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Changes in relative impact of the proposed wastewater discharges
on the drains, streams and estuary as stormwater improvements
are made

6.1 Please provide further information on any proposed upgrades to Christchurch’s stormwater system
by CCC. We note that if the baseline river and estuary water quality is to be improved that this may
increase the impact of the future overflows on water quality. Please provide an assessment of the
overflow impacts as the baseline water quality improves over time.

Council's ten year budget for stormwater improvements is significant. Relevant expenditures identified
in the LTCCP (2009-2019) are:

1. $92,424,000 for waterways detention and treatment facilities; and
2. $22,473,000 for renewal and replacement works on natural waterways.

With respect to point 1, the $92.5M is to be spent in meeting the requirements of the Integrated
Catchment Management Plan for South West Christchurch. The adopted objectives for Class 1
Receiving Waterways (of which the Heathcote is one) are:

e Protect existing and otherwise enhance ecological values
e Meet USEPA criteria for copper, zinc and lead

e Reduce nutrient levels

¢ No ecological impacts from construction activities

e Reduce existing flood levels

e Protect springs that provide baseflow

e Protect and enhance existing baseflow conditions

These objectives are to be achieved "via providing soil adsorption basins where suitable conditions
exist, and sedimentation basins followed by wetlands (or wet ponds) where soakage is not feasible".

Whilst compliance with the Catchment Plan (and related resource consent) may maintain and in some
areas improve water quality parameters in the receiving environment over time, it may not significantly
alter overall baseline conditions in the Heathcote River. This is because the South West area is only
one component of the overall input to the river, and currently there is no budget for retrofitting of
existing urban areas. Nor do the budgeted improvements deal with bacterial contamination issues.
Golder Associates advise that "well designed stormwater ponds with good natural biological systems
will not necessarily reduce ‘coliform’ numbers but will ‘replace’ the bacteria entering the pond with
natural coliforms (reducing the risk)". The proposed ponds for the South West area will be well
designed, but their focus is not on reducing bacterial contaminants. If anything, it is likely that the
habitat for water fowl will be improved, and on this basis overall bacteria levels may increase as it is
known that water fowl are large contributors of bacteria direct to water or to land where the bacteria
may enter in stormwater.

With respect to point 2, the $22.5M is largely for bank and riparian works, which may have some
beneficial effect through reducing overland sediment transport carried by stormwater flowing towards
the rivers. However, water quality improvements are only an ancillary benefit of these works (primary
objective is amenity), and no quantification of water quality improvements has been carried out. As
with the South West are improvements, these works may also improve habitat for water fowl, which
may increase bacterial levels.

In summary, the stormwater improvements that have been budgeted over the next 10 years, while
involving significant expenditure, do not have water quality improvements as their sole objective.
Whilst some improvement in some water quality parameters might be expected, quantification of these
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6 Changes in relative impact of the proposed wastewater discharges on the drains,
streams and estuary as stormwater improvements are made

improvements has not been carried out. On the basis of the above discussion, and given the nature of
the work currently identified in the LCTTP, the CCC do not expect significant baseline improvements
in water quality during the current planning horizon (next 10 years).

6.2 Please provide further information to enable the 6 month ARI proposal to be considered relative to
the consented 2 year ARI, on the predicted:
‘ a. Flows for each ARl in the drain channels and rivers at each overflow location.
River flows at each overflow point are not recorded and therefore no monitored data exists.
However, these flows needed to be estimated for the purposes of the health risk assessment
(Appendix G). This assessment took the approach of grouping the overflow locations according
to their location in the catchment, as presented in Table 6-1 below.
Table 6-1 Grouping of the overflow points by their locations in the waterway catchments
Source: Table 8-7 in Appendix G
Overflow points in the upper Overflow points in the mid-catchment Overflow points in the lower
catchment catchment or near the mouth
Avon River Dudley Creek Avon River Heathcote River Dudley Creek Avon River Heathcote River
Fendalton Bridge Grassmere St River Rd (PS1/11) Sandwich Rd Slater St (PS7/1) Pages Rd Alport Pl (PS15/1)
Rd (PS1/16-1 & 2) (PS1/21) Locksley Ave (PS23/1) Stapleton Rd (PS36/1)
Westminster St (PS39/1) Eastern Terrace (PS7/3)
(PS41/1) (PS22/1)
Fisher Ave
(PS20/4)
Tennyson St
(PS20/3)
Waltham Rd (PS
20/2)
Beckford Rd
(PS19/1)
Ferry Rd (PS11/1)
Overflow points in the tributaries
Joy St (PS40/1) Chelsea St Sparks Rd Halswell Rd
PS9/1) (PS42/2) (PS60/1)
Linwood Ave
(PS10/1)
. . 3 .
Table 6-2 and 6-3 below provides the estimated downstream flow rate (m”/second) according to
the above groupings.
Table 6-2 Downstream flow rate (m3ls) for the Avon and Heathcote Rivers and Dudley Creek under
6-month and 2-year ARI events
Source: 2-year ARI flow sourced from Table 8-8 in Appendix G; 6-month ARI flow derived from flow distribution curves
Upper catchment Mid catchment Lower catchment or near mouth
6-month 2-year 6-month 2-year 6-month 2-year
Avon River 10.0 14.0 12.0 18.0 19.0 29.0
Heathcote River - - 11.0 17.0 19.0 29.0
Dudley Creek 1.2 1.6 1.8 24 - -
16 42169367/01/01




CRC092692: Further Information Response to Environment Canterbury

6 Changes in relative impact of the proposed wastewater discharges on the drains,
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Table 6-3 Downstream flow rate (msls) for the tributaries under 6-month and 2-year ARI events

6-month 2-year
Joy Street 0.6 0.8
Chelsea St and
Linwood Ave 1.2 16
Sparks Road 0.8 1.1
Halswell Road 0.4 0.5

‘ b. Overflow peak flow rates and volumes at each overflow location for each ARI

Please refer to the graphs included in the GHD letter in Appendix B.

‘ c. Water quality, after mixing, downstream of each proposed overflow location for each ARI

CCC commissioned NIWA to assist with this component of the further information request. Water
quality is addressed in both the response in Appendix E and in the health risk assessment in
Appendix G. A summary is contained below.

As noted in Section 3 of this report, water quality data with respect to wastewater overflows is
only available at the 12 consented sites. Data at 10 of these sites has been examined for the
purposes of the water quality assessment provided in Sections 4 and 5 of this report.

The conclusions from assessment of the 10 sites can be considered to be broadly
representative of all overflows subject to the application. The conclusion in the Appendix E
report is that the adverse effects on water quality from a 6-month ARI overflow have been found
to be minor and in some instances negligible. It then follows that any adverse effects on water
quality from a 2-year ARI will be even less due to the higher rates of dilution involved in a 2 year
event and because the effect occurs less frequently.

d. Short and long term changes on ecology and health risks over the proposed term of the consent as a
result of the increased frequency and reduced dilutions for the proposed 6 month ARI overflows, compared

to achieving the current 2 years consented ARI overflow.

CCC commissioned NIWA to assist with this component of the further information request. Water
quality is addressed in both the response in Appendix E and in the health risk assessment in
Appendix G. A summary is contained below.

As with water quality above, the NIWA assessment in Appendix E has demonstrated that the
effects on ecology are minor and in some cases negligible with a six month-ARI, both in the
short and long term.

The health risk assessment in Appendix G shows that under both a 6-month and 2-year ARI
event, health guidelines are exceeded, although less frequently with a 2-year ARI. For
someone undertaking contact recreation immediately downstream of an overflow point during
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6 Changes in relative impact of the proposed wastewater discharges on the drains,
streams and estuary as stormwater improvements are made

one of these events, there is a higher infection risk with a 6-month ARI than a 2-year ARI
However, the likelihood of someone undertaking contact recreation during either overflow event
is relatively low.

6.3

Please provide further information on what ecological parameters and indices will be appropriate as
the water quality is improved. We note that these may changes as the existing water quality
improves.

The CCC commissioned NIWA to assist with this component of the further information request.
This question is addressed in Appendix E; a summary is contained below.

As noted in earlier discussion, even if the wastewater overflows could be completely eliminated,
water chemistry within the Avon and Heathcote rivers is unlikely to improve greatly, given the
large degree of stormwater that is generated from the impervious areas within their catchments.
NIWA conclude that the current proposed water quality standards for the Urban Class in the
Proposed Natural Resources Regional Plan are unlikely to be affected by the occurrence (or
not) of occasional wastewater overflows. Therefore no ecological parameters have been
suggested.
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Cultural Effects

71 Please supply a cultural impact assessment related to cultural matters.

CCC engaged Mahaanui Kurataiao Limited to respond to this component of the further information
request. Their full response is attached as Attachment E; a summary is contained below.

The purpose of the Cultural Impact Assessment (CIA) is to enable tangata whenua, the CCC, and
decision makers to understand the potential impacts of the discharge activity on tangata whenua
values. The CIA looks at the values associated with the receiving environment for the wastewater
discharges, and identifies a range of ways that these values may be adversely affected and what
outcomes would avoid, remedy or mitigate (if possible) these adverse effects.

The analysis in the report was prepared by Mahaanui Kurataiao Limited. The effects summary and
proposed outcomes were discussed with representatives of Te Ngai Tuahuriri Rinanga and Te
Ridnanga o Ngai Tahu.

The CIA finds that Ngai Tahu values are being, and will be under the consent proposal, significantly
affected by the activities. The discharge of raw human sewerage into freshwater, and particularly
waterways valued for mahinga kai, no matter what the current state of those waterways, is totally
incompatible and offensive to cultural values. The effect on mauri and mahinga kai values cannot be
mitigated. Ngai Tahu consider the discharge should be stopped, but take a pragmatic approach to the
circumstance that the CCC are in with the infrastructure currently in place.

The CIA provides a table which records the environmental effects on Tangata Whenua values and the
outcomes sought. The principal outcomes sought are summarised below:

e As along term goal, there shall be no sewerage discharge to waterways, and the mauri of the
rivers and estuary should be restored and enhanced.

e A consent duration of 10 years is sought.

e Particular discharge points are prioritised for improvements.

e Where a particular discharge point currently achieves a higher/better standard than the 6-month
AR, the discharge should be maintained at, or improved from, this standard rather than being
allowed to lower to a six-month ARI with time.

e Ngai Tahu wishes to participate directly in the preparation of a Response Plan Monitoring
Programme which includes a Cultural Health Index Waterway Assessment / State of the Tikawa
monitoring to assess the ongoing effects of the overflows on mahinga kai and their habitat.

e Water quality monitoring at the points of discharge should be ongoing.

e Biological research and monitoring of mahinga kai species should be undertaken.

e Ngai Tahu values must be acknowledged in the AEE and resource consent process.

e Areport should be prepared describing short-term adverse effects on tangata whenua values
attributable to overflow events.

e Ngai Tahu should be notified of overflow events.

e Alternative technology research for discharge of sewerage and minimising stormwater inflows
should be undertaken.

e That PS16/1 Fendalton Road Bridge be given priority to achieving a 2 year ARI.

e That construction of PS11/3 not occur due to proximity to a wahi tapu. [Note that this site is no
longer incorporated into the current application].

The above proposed outcomes were discussed in a meeting with the CCC on 19 October 2009. It has
not been possible, in the time available to prepare this further information response, for the CCC to
reach an understanding, and where possible, agreement, with Ngai Tahu on the measures that CCC
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would accept. However, CCC will continue to actively engage with Mahaanui Kurataiao Limited and
Ngai Tahu with a view to reaching this understanding/agreement prior to the Council consent hearing.

7.2 Please also provide further information on alternative methods and locations for discharges that have
been considered in order to avoid effects on tangata whenua.

Any discharge of human sewerage, irrespective of the degree to which that sewerage is treated or
diluted, and irrespective of the quality of the receiving environment, is incompatible and offensive to
tangata whenua. Therefore, with the exception of completely preventing the discharge from occurring,
the CCC is not able to avoid effects on tangata whenua values during overflow events.

As recorded in the original AEE, there are no economically or technically achievable methods of
preventing the discharges. The reticulation system in Christchurch, which has been developed
progressively over 120 years, has been designed to cater for the efficient transport of wastewater to
the Christchurch Wastewater Treatment Plant. The system achieves this transport for approximately
99.8% of the total wastewater generated in Christchurch®. The remaining 0.2% represents the volume
which the reticulation system cannot transport efficiently and which is brought about by wet weather
events which overwhelm the design capacity of the system, principally through infiltration of
stormwater into aging wastewater pipes. The overflow points into the rivers serve an important public
health measure in that it prevents wastewater overflowing into public or private areas where human
contact may occur.

Designing a system which caters for the additional 0.2% of wastewater volume would require
substantial additional investment by the CCC. The measure likely to provide the largest improvement
to the wastewater network would be the replacement of all aging pipelines where stormwater
infiltration is likely to be significant. The cost of achieving this has recently been estimated by CCC as
being $1.22 billion®, and even that on its own is unlikely to completely prevent the discharge (although
it would reduce the frequency). Providing larger higher capacity pipes is not a technically viable
option, as this reduces the transport efficiency of the pipes during normal dry operating conditions,
which leads to sediment and contaminant buildup, odour problems, and possible blockages of the

pipes.

Having noted the above, the CCC continue to be committed to achieving a minimum standard in terms
of the frequency of discharge events, that being the 6-month ARI. This standard is considered by the
CCC to be appropriate in terms of its environmental effects on the ecology and water quality of the
rivers and estuary and on public health (as recorded elsewhere in this response and in the original
AEE) balanced against the level of expenditure required to meet the social and economic needs of
Christchurch’s ratepayers. However, the CCC acknowledges that achievement of this standard still
represents a significant adverse effect on tangata whenua values.

With respect to the location of discharges, the CIA has noted several discharge points which shall be
prioritised for action:

e Within 5 years — PS1/16/1, PS60/1, PS40/1, PS36/1 and PS22/1
e Within 5-10 years — PS19/1, PS1/16/2, PS41/1

* Page 3-7 of AEE.
® Calculation based on 1,600,000 m (1,600km) of pipeline at an average replacement costs of $766 per metre (this rate is
currently identified in the Long Term Council Community Plan 2009-2019).

20 42169367/01/01




CRC092692: Further Information Response to Environment Canterbury

7 Cultural Effects

CCC’s work programme will provide for all of these sites to be achieving close to a 2-year ARI within 5
years, with the exception of PS41/1 where upgrade work will be completed in 6 years. However, as
noted elsewhere, although this standard will reduce over the longer term, the CCC is committed to
maintaining at least a 6-month ARI.
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Effects on Estuary Water Quality

8.1 Please provide further information on the short and long term effects of the proposed discharges on
estuary water quality.

Water quality issues have been considered alongside ecological effects in Section 5 — please refer to
this section for details.
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Health Effects

9.1 Please provide a health risk assessment. The health risk assessment should include all surface
water bodies and neighbouring land areas potentially affected by the proposed discharges, i.e. the
drains, rivers and estuary including adjacent neighbourhoods. The health risk assessment should
include discussion of the incremental effects of the 6 month ARI proposal compared to the present 2
year ARI consent.

CCC commissioned NIWA to respond to this component of the further information request. Their full
response is attached as Attachment G; a summary is contained below.

Overview

A quantitative microbial risk assessment (QMRA) has been undertaken. This assessment involved
development of a model which enabled health risks to be estimated for a number of scenarios. A
representative pathogen — rotavirus — has been used as ‘model virus’ for the risk assessment. The
assessment quantifies the ‘risk of infection’ rather than the ‘risk of illness’. This is a conservative
approach as illness does not always follow from infection.

The QMRA focuses on the risk of infection to an individual swimming just downstream of each
overflow point during a variety of storm events from the 1-year ARI up to the 10-year ARI, and
compares the IIR (Individual Infection Risk) for consent conditions authorising discharges with 6-
month or 2-year average return periods. In other words, the risk is based on the possibility of an
individual becoming infected should contact recreation be undertaken at or immediately downstream
of an overflow point during a discharge event. In reality, the likelihood of someone choosing to
undertake contact recreation during a wet weather event significant enough to cause an overflow (as
opposed to during the much greater majority of the year when an overflow is not occurring), directly at
the point of an overflow (as opposed to any other point on the river or any other river or facility of their
choosing) is significantly reduced. Therefore the overall risk of infection to the community is low — we
discuss this more under the heading “Risk to the Community” below.

Assumptions and Limitations

The QMRA is conservative and is subject to a number of important assumptions and limitations:

¢ No attempt has been made to compensate for ‘background’ contamination (e.g. from further
upstream of each overflow point, from the banks of waterways, or from the existing treated
wastewater discharge into the estuary). This means that the data only shows the risks associated
with the wastewater overflows in isolation; the risks associated with every other potential
contaminant source during a wet weather event are excluded. Therefore the QMRA does not
quantify the overall health risks during wet weather events, which are likely to be higher than those
reported.

* No allowance has been made for inactivation of pathogens between overflow sites. This adds a
further level of conservatism to the model, because in reality there is likely to be some degree of
inactivation in the receiving environment.

e The model assumes every overflow point is discharging at the same time. In reality, this is unlikely
to occur.

e The model presents risk in terms of an Individual Infection Risk (IIR). The overall risks of infection
do not vary according to usage of a particular site, because the New Zealand recreational

URS

42169367/01/01

25



CRC092692: Further Information Response to Environment Canterbury

9 Health Effects

guidelines6 protect the individual’s risk. Therefore the number of individuals involved in contact
recreation at any given site is largely irrelevant to the assessment.

Water Quality Context

For the purposes of the QMRA, NIWA undertook a water quality analysis independent to that reported
in Appendix E. This analysis concluded the following:

* General water quality

Water quality in the Avon and Heathcote River catchments is generally impaired as a result of diffuse
and point source inputs to both rivers.

Despite the relatively large number of sampling points (13 and 14 respectively), it is not possible to
locate specific “hot-spots” or point sources of contaminants that impair water quality.

Almost all water quality variables indicate a general decline in water quality along the catchment, with
some indication of step changes in a number of variables in the reach downstream of the central city.

Increasing availability of nutrients along the catchment, the reduction in shading and generally slow
flow will favour growth of aquatic plants (macrophytes and periphyton), where habitat allows.

The lower catchment is subject to tidal inflows, observed as increased electrical conductivity,
suspended solids concentrations and turbidity.

e Microbiological quality

Concentrations of faecal indicator organisms generally increase in a downstream direction, but there is
evidence that saline inflows dilute and/or tend to inactivate faecal coliforms and E. coli.

While a limited number of results are available, concentrations of enterococci increase in a
downstream direction in the Heathcote River catchment, whereas in the Avon River catchment they
appear to decrease steadily along most of the catchment in a downstream direction.

During the summer months, median E. coli concentrations in both the Avon and Heathcote Rivers are
quite elevated, generally exceeding the MoH/MfE Microbiological Assessment Category “D” (95%ile >
550 E. colil100 mL), suggesting that water in the mid-reaches of both rivers are likely to be graded
poorly in terms of suitability for contact recreation.

Application of either the MoH/MfE guidelines, or an empirical relationship derived from an extensive
study of iliness risk associated with freshwater recreation, indicates:

undertaking contact recreation in the mid-reaches of either the Heathcote or Avon Rivers carries
measurable risk of infection;

even though less data are available for other reaches of these rivers, contact recreation at most
sampling sites is likely to also carry a measurable risk of infection.

e Estuary microbiological quality

Similar spatial distributions are observed for E. coli and Enterococci. Concentrations are lowest at the
estuary mouth, and greatest adjacent to the Bromley WWTP outfall. These sites are also close to the

6 Ministry for the Environment / Ministry of Health (2003) Microbiological water quality guidelines for marine and freshwater
recreational areas
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inflows from the Avon and Heathcote Rivers. It is not apparent whether the locally increased
concentrations of these indicators is due to the wastewater outfall or the river inflows.

Median E. coli and Enterococci numbers are generally lower at all sites in the estuary than for sites
along either the Heathcote or Avon Rivers.

There is no clear evidence of increasing concentrations of E. coli and Enterococci at any of the sites in
the estuary.

While faecal coliform data may suggest periods of compliance with the guidelines for recreational
shellfish gathering, the existence of the Bromley WWTP discharge probably introduces “an
unacceptable level of risk” (MfE/MoH 2003), likely to preclude suitability of the Avon-Heathcote
estuary as a source of shellfish for human consumption.

Results

The following results are derived from the QMRA data come from the NIWA report, while the
interpretations are by URS:

1. For river sites, the overall average IIR for all sites across all assessed storm event frequencies for
6-month ARI overflows was 2.9%, while for the 2-year ARI overflows it was 0.7%. This means that
for the 6-month ARI overflow scenario, a person swimming immediately downstream of a discharge
point would on average become infected on 2.9 times for every 100 swimming experiences. The
overall risk is slightly higher in sites from the Avon River catchment compared to the Heathcote
River catchment for both overflow scenarios.

2. Four sites contribute over 53% to the total IIR in the 6-month ARI overflow scenario: Halswell
Road, Sparks Road (Heathcote catchment), Grassmere Street, and Joy Street (Avon catchment).
However, for the 2-year ARI overflow scenario these sites contribute only 15% to total IRR. These
sites are all in small waterways that are tributary streams or drains feeding into the Avon and
Heathcote Rivers. They are considered very unlikely to be sites of contact recreation during storm
events, and for this reason we consider the IIR values while elevated, represent a largely
‘theoretical’ risk level.

3. Sites in the main stems of the Avon and Heathcote Rivers are likely to have more realistic IR
levels. For the 6-month ARI overflow scenario in the Heathcote River they are 0.37% and in the
Avon River 1.1%. For the 2-year ARI overflow scenario in the Heathcote River they are 0.1% and in
the Avon River 0.3%.

4. For recreational water users and shellfish gatherers generally, for a given overflow point in a
waterway at one of the two consent ARI values (either 6 months or 2 years), the risk of infection
increases with storm-event ARI values. Thus, in the rivers at the 6-month ARI overflow the overall
IIR during a 1-year ARI storm event is 2.0%, while for a 10-year ARI storm event the overall IR
would be 3.5%.

5. For the estuary sites, the risks of infection were minimal for recreational water users, but increased
for consumers of raw shellfish gathered in the estuary to overall levels a little below those found in
the rivers.

6. For a given storm-event ARI and overflow point or estuary site, the risks of infection for a six-month
consent ARI always exceeded that for a two-year consent ARI.

Data derived from recent routine monitoring indicates that the microbiological quality (in terms of E.
coli concentration) in the Heathcote and Avon Rivers generally (ie in non-storm conditions) poses a
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risk to persons using these waters for contact recreation. The QMRA process indicates that sewer
overflows associated with storm events will increase the risks of infection to recreational users during
storm events. The QMRA process provides information that may be used to manage these risks.

It is important to appreciate what the QMRA shows: it calculates the IIR percentage for an individual
swimmer who goes swimming (or eats shellfish) during a storm event immediately downstream of an
overflow point. This is an individual being exposed to the greatest level of risk this situation could
create. However, the overflow discharges arise from an activity that is part of the way the city
community functions. Mitigation of this effect is a community responsibility (through the CCC).
Therefore it is appropriate to consider the health risk at a broader community level, rather than the
individual level that the QRMA provides. The QRMA provides the necessary conservative or worst-
case scenario, while a community level assessment represents are more holistic approach to the
issue.

Risks to the Community7

A community risk assessment is appropriate as the QMRA has only provided an assessment of an
individual swimmer’s level of risk in relation to the overflow discharges. Generally speaking it is
appropriate to ask a series of questions about risk from the perspectives of the individual swimmer
and the community as follows:

1. What is the risk to an individual swimming immediately downstream of the overflow discharge at
the time that an overflow is occurring (the QMRA assessment)?

2. What is the risk to any individual who swims at any time of the year, in any place along the river
where their swimming may or may not overlap in time and space with the overflow discharges?

3. What is the community health risk associated with those people who can swim, who like to swim in
the rivers, who swim when overflow discharges are occurring, and who swim immediately
downstream of the point of discharge?

The sample of the population who are likely to be exposed to this risk would also be those unaffected
by a number of dis-incentives to swimming including:

¢ Discoloured sediment-laden river water;

e Swiftly flowing shallow river water;

e Small stream or drain environments (if away from the main stem of the rivers);
e Adverse weather conditions including temperature, wind and rainfall;

e Warning signs.

In addition, the number of people choosing to swim would be affected by season with fewer people
likely to be involved in winter and the cooler months of spring and autumn. It is generally held that the
swimming season in Christchurch covers only five months from November to March. It is not practical
to quantify this sample of the city population, but in our view it is likely to be a very small number.

Bearing in mind the above considerations we make the following observations:

1. The background risk to water users (both recreational water users and consumers of shellfish from
the estuary) is high. E. Coli concentrations in the two rivers regularly exceed the microbiological
limits for contact recreation of 260 cfu/100 mL. As can be seen from tables 8-1 and 8-2 in the NIWA

’ This section has been prepared by URS New Zealand and does not form part of the QMRA report prepared by NIWA.
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QRMA report median concentrations are typically within the range of 300 — 700 cfu/100mL at a
number of sites in each river, with 95%iles in the range 1700 — 2400 cfu/100mL.

2. In Table 8-3 NIWA estimated gastrointestinal iliness rate based on E. Coli concentrations in the
rivers during the swimming season to be within the range of 1 — 2%.

3. Given the infrequent nature of the overflow discharges (ie twice a year for the six monthly ARI) the
discharges themselves will not be significantly contributing to the existing risk profile. The existing
risk profile is commensurate with the catchments of each of these rivers, dominated by a large city.

4. The background risk associated with the consumption of shellfish from the estuary must be
considered as high. It will in our opinion, never be safe to consume shellfish from the estuary, even
when the existing discharge from the Christchurch Wastewater Treatment Plant is diverted to the
ocean outfall. Therefore the choice of an ARI for the overflow discharges would not influence the
safety or otherwise of shellfish consumption from the estuary.

5. NIWA has estimated the most severe risk associated with an overflow discharge, as that for the
Halswell Road pump station site, where the risk, depending upon the size of the storm and the
discharge ARI performance criteria selected, could be as high as 15 — 18%. This is the risk to an
individual recreational water user immediately downstream of the overflow point during a
storm event.

6. The risk to a recreational user of the river therefore depends upon whether or not this infrequent
discharge is occurring. For this worst case scenario, based on a 6-month ARI, the incremental risk
to a recreational water user is less than 0.1% and more typically less than 0.01% based on the
data of NIWA'’s Table 5-1 when including the probability that such a discharge is occurring.

7. The risk to a recreational user will still be less than that estimated above, as it is reasonable to
assume that during storm events, recreators are less likely to undertake activities such as
swimming, wading, kayaking etc.

8. We understand the Ministry of Health’s recreational guideline for water quality is based on a risk of
19/1000, which is approximately 0.2%. The current water quality in the rivers, independent of the
overflow discharges, pose a risk in the order of 10 times this guideline value, and the difference
between an ARI of 6 months or two years will not change this.

9. The worst case incremental risk to a recreational user is 0.1% and more typically would be 0.01%
for the 6-month ARI performance criteria. The difference between an ARI of 6 months and two
years will be insignificant (less than 0.01%) when compared to “acceptable” rates of risk of 0.2%.

10.The community has a background risk of gastrointestinal infections in the order of 28/1000 or 0.3%.
This is the risk associated every day life — food from the fridge, germs on the shopping trolley, toilet
door handles etc. Again this shows that the incremental benefit of a two year ARI over a 6 month
ARl is less than significant compared to the background community risk.

Taking all the above into consideration, it is our view that additional expenditure to meet the 2-year
ARI performance criteria will result in essentially no improvement of the health status of the
community, nor in the risk associated with recreational use of the two rivers. The higher performance
standard cannot therefore be justified.
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Access and Recreation

10.1 Please provide further information on the effects of the proposed increased discharge frequency and
associated reduced river flows on access and activities.

Overview

It is important to reiterate at the outset of a response to this query that the discharge frequency sought
under the current application does not seek to increase discharge frequencies over that which has
been historically occurring. Over the past several years the CCC has embarked on a capital works
programme which has seen frequencies reduce substantially. However, the CCC are seeking a
relaxation of the 2-year ARI stipulated in the 2002 resource consent.

Achieving a six-month ARI at all overflow sites is a less frequent discharge than has occurred at those
sites historically. In that respect, any effects on recreation and access directly attributable to the
wastewater overflows are likely to be less than has occurred in the past. As discussed elsewhere with
respect to water quality, ecology and health risks, maintenance of a six-month ARI for wastewater
overflows would only result in a very small and potentially negligible increase in adverse effects
relative to the 2-year ARI. Historic and ongoing stormwater contribution continues to be the overriding
determinant of adverse effects on water quality, ecology and public health.

River Recreation

To the best of the CCC’s knowledge, very little consolidated research or survey data exists on
recreational use within the main stems of the Avon and Heathcote Rivers. However, it can be
observed that the rivers are popular for a variety of recreational activities, and along most of their
length are readily accessible by the public. Activities include boating (including kayaking, rowing,
rafting and punting) with several dedicated facilities, most particularly along the Avon River. Fishing
(including whitebaiting and eeling) are undertaken on both rivers, and swimming activity, although
generally not advised due to levels of background contamination consistent with urban rivers, does
occur. Perhaps the most significant activity along the rivers is general amenity and enjoyment, with
many thousands of users who walk, cycle or drive along their banks every day.

On the smaller tributaries and drains, recreational activity is limited by the size of the waterway and
limitations on accessibility. Generally the waterways are too small to allow any form of navigation. As
with the main stems, their main recreational function is for general amenity and little contact with the
water is likely to occur, apart from through secondary vectors such as pets, insects, and flood debris
on banks. Recreational use of the smaller waterways is also limited by accessibility, with many
located on or adjacent to private property with no means of legal access by the general public.
However, contact with the water is still possible, with the most likely scenario being children playing in
or alongside the waterways, or people gardening/maintaining their private properties.

Although no quantitative data exists in the Christchurch setting, it stands to reason that recreational
use is likely to reduce immediately preceding and during a wet weather event which leads to
wastewater overflows. The overflow data presented in Appendix C shows that a rainfall event
necessary to trigger an overflow event is typically in the order of tens of millimetres. This rainfall alone
is likely to significantly reduce the extent of recreational activity. Beyond that, any recreational user in
contact with or in close proximity the water (for example - boating, fishing or swimming) is likely to exit
the water prior to any overflow occurring. This is because a rainfall event likely to trigger overflows is
also likely to increase the mean river flow, in both the Avon and Heathcote, by a factor of 5 to 10

URS

42169367/01/01

31



CRC092692: Further Information Response to Environment Canterbury

10 Access and Recreation

times. Higher velocities and increasingly turbid water will limit the usability of the rivers for recreation
and present safety concerns.

Once a rainfall event is severe enough for an overflow to occur, public notification of the overflow
occurs and recreational activity will be limited if not non-existent. These health warnings — which
include signage at the site of the overflows — remain in place until the health hazard from the overflows
has diminished (please refer to the Response Plan in Appendix D of the AEE for further information).

Estuary Recreation

During the summer of 2006-2007, the CCC commissioned a survey of recreational visitors to the
Avon-Heathcote Estuary area®. The survey involved face-to-face interviews with visitors over 15 years
of age, with 326 questionnaires completed.

The survey found that the primary recreation activities were walking, do walking, cycling, wind / kite
surfing and sailing. Full details are in the table below’:

Table 1: Table of indicators for most popular activities
Loyalty Total Loyalty h‘:::’;f:ﬁ;
Forcentel | Porcentuto | o omaie
tirr_le spent th?i_r main named by n
in the activity only dents
BT s mrrﬁiptfslla other
area Estuary area locations

Walking 60% 13% 32 121
Dog walking 5B% 0% 30 46
Cycling R8% 8% 29 39

Kite / wind surfing 60% 26% 29 K] |
Sailing 3% 27% 33 2

Running £8% 25% 3.1 11

Kayaking 44% 25% 33 3
Mean: Estuary 58% 15% 3.1 306
Mean: Lower Waimakariri 6% 40% 1.7 477
Mean: Port Hills 55% 17% 22 397
Mean: Hurunwi River 32% 20% 1.7 903
Mean- Waitaki River 68% 43% 21 398
Mean: Spencer 34% 36% - 477

The most popular points of entry to the estuary area were at South New Brighton and Windsurf
Reserve, and most activity was recorded between South New Brighton Park and the Spit Reserve.

The survey asked visitors if they had ever been dissatisfied with their experience; 46% percent had
never been dissatisfied, and of those remaining, one of the main reasons for being dissatisfied was
poor water quality (23%). The survey also asked whether anything could be done to improve their
experience; 41% had no suggestions, and of those remaining, 25% indicated a preference for
improving water quality.

% Rob Greenway & Associates (2007) Christchurch City Council — Avon Heathcote Estuary Recreation Survey 2006-7
° Source: page 4 of Rob Greenway & Associates report.
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The water quality, ecological and health risk assessments contained in Sections 4-6 of this report
illustrate that there is very little adverse effects in the estuary attributable to a 6-month ARI level of
wastewater overflows. Rather, water quality in the estuary is more a reflection of historic and ongoing
stormwater contribution, and of the treated wastewater discharge from the Christchurch Wastewater
Treatment Plant. The treated wastewater discharge directly into the estuary will soon cease with the
commissioning of the Ocean Oultfall, after which a significant water quality improvement in the estuary
can be expected.
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Cumulative effects on water quality

1.1 Please provide further information on the location and frequency of the discharges from the overflow
points in the CCC wastewater network that do not form part of this resource consent application.
Please also provide an assessment of the effects of the proposed 23 overflow point discharges on
water quality when combined with the overflow discharges from the overflow points that are not
subject to this application.

Overview

As noted in the original AEE, the Christchurch wastewater network has been designed and
constructed with approximately 110 overflow points to surface waterways. Locations are attached as
Appendix H. Only 32 overflow sites exist on the trunk network, with the remainder in the smaller
pipeline networks upstream of the trunk lines.

The majority of the non-trunk sites are directly associated with pump stations which are monitored
remotely, and therefore overflow information is available, although this is not as comprehensive as the
fully monitored consented sites Further details are provided in following sections. They are not
known to overflow, but should extreme event overflows occur, the water quality effects from the non-
trunk sites are considered to be minor due to the very small volumes that are likely to be involved, and
considered in the context that the water quality effects from the larger volume overflows on the main
trunk have been considered “negligible” in Sections 4-6 and 8 of this report. Again, this is discussed in
further detail below.

Why were some overflow sites not included in the resource consent application?

The original application for current resource consent (CRC999122; granted in September 2002),
sought to gain consent for all 100+ constructed overflow points. During the processing of that
consent, and in direct response to consultation and submissions at that time, all but 12 of the overflow
points were withdrawn from the application, and the consent was granted for the 12 sites only. The 12
overflow points represented Council's understanding at that time, based on both observation and the
initial modelling of the trunk network, of those points that overflowed most frequently i.e. more often
than the once in every two years (2-year ARI) that the consent was granted for.

Legal opinions obtained at that time advised that only where an overflow was a “foreseen event” was a
consent required. At one extreme an overflow site that operates almost every time that it rains is
clearly a “foreseen event”. At the other extreme it can be argued that a site that has never been known
to operate, but is thought could operate once in 50 years, based on modelling is not a “foreseen
event”, particularly given that modelling is not an exact science. That debate in the granting of the
2002 consent, effectively drew the line between the two extremes at a two year event.

The focus of the modelling work that has been carried out subsequently has been to improve the
robustness of the trunk model. While a programme of individual catchment modelling is planned for
the future, it has been considered that gaining a better understanding of the behaviour of the trunk
network overflows should be the first approach as these overflow points are the ones which are most
likely to discharge the highest volume when they overflow. Furthermore, without a good understanding
of the trunk system, how it operates, and what best way to reduce the overflows from it, it would be
premature to study further upstream in the system, as the solutions proposed for dealing with the trunk
system have the potential to materially affect the behaviour of individual catchments.

Council's previous experience in the 2002 consenting process dictated the approach taken this time in
terms of the number of overflow sites applied for. The 23 overflow points now applied for (which
includes the original 12) represent Council's understanding of those overflows that it knows through
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monitoring, or understands through modelling, will overflow more frequently than once in two years..
There are three exceptions:

e PS10/1 (Linwood) for which the current overflow ARl is 3.3 years as modelled, but which is
expected to become worse in the future, and;

e Sandwich Road for which the current overflow ARl is 3.3 years as modelled, but may reduce in the
future

e PS11/1 (Ferry Road) for which the current modelled overflow ARl is 20 years. Arguably it should
not be included in the application, but it was included for completeness.

There are a further 9 overflow sites in the trunk model, but these did not overflow at all in the long term
time series rainfall events that were run through the model, representative of a 20 year time period.

Water quality effects

Based on operational experience it is Councils expectation that the overflow points not included in the
current application will not overflow in anything other than extreme rainfall events. At these times the
receiving environment would contain much higher flows (i.e. higher dilution) than has been used in our
assessment for the more frequent and higher volume overflow discharges from the trunk sewer.

Confidence that overflow sites associated with pump stations do not overflow frequently is provided by
SCADA data which shows when wet well levels are higher than overflow weirs, and standard CCC
pump design and operating protocols:

e Stations designed with a duty/standby pump arrangement
e High water level alarm point

e Overflow alarm point

e Standby generator sets at significant stations

e Staff manning and monitoring stations 24/7

Given the above, when combined with the trunk overflows, which have been assessed to have
negligible adverse effects (refer Sections 4-6 and 8 of this report), the overflows from the remaining
sites are unlikely to have any measurable cumulative effects.

Future monitoring of overflows

The focus of Council’s investigative work to date has been on the trunk system. Given the interest in
the non-trunk sites now evident, further assessment of the sites is currently under way, but more
detailed assessments will be carried out as catchment models are constructed.

Council expects to have to monitor the additional 11 points, which in turn will provide additional data
that will enable further improvements to the trunk model. Accurate and reliable data is essential to the
effective modelling of sewer networks, and this can be problematic in itself. Council's recent
experience in the updating of the original model used for the 2002 consent has been that it is unwise
to rely on existing recorded information about overflow points. In particular the weir levels (over which
the wastewater flows once the sewer system is running at capacity ) and weir geometry have been
found to be incorrect for many of the overflows originally modelled. Data also needs to be
accumulated over time. To be most useful information about overflow events over a reasonable
number of storm events is necessary to enable confidence in modelling results to be gained.
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121 The application states that “any adverse effects on the water quality of the receiving environment will
be avoided, remedied, or mitigated” without giving a full explanation as to how this will occur or to
what extent. Additional information on clauses 1(c) to 1(g) of section 107 of the RMA is requested to
support this statement.

Section 107 states that a consent authority shall not grant a discharge permit to discharge a
contaminant or water into water if, after reasonable mixing, the contaminant or water discharged
(either by itself or in combination with the same, similar, or other contaminants or water), is likely to
give rise to particular effects in the receiving waters. These effects, and our assessment, is contained
below.

(c) The production of any conspicuous oil or grease films, scums or foams, or floatable or
suspended materials:

Under the resource consent sought, wastewater overflows will only occur, on average, once every six
months. For such an event to be triggered there would need to be a rainfall event of equivalent
nature. Under these circumstances the mean flow of the Avon and Heathcote increases by a factor of
between approximately 5 and 10 times, which is almost entirely attributable to the input of stormwater
from the surrounding environment. The stormwater can contain a range of contaminants typical of an
urban catchment, including oils, litter, and organic matter. The waterway will become naturally turbid.

Wastewater overflows may contain oils and materials from trade waste disposal (for example, animal
and vegetable fats and oils). In addition, stormwater entering the wastewater system may contain
various urban catchment contaminants as noted above.

The original AEE notes that wastewater overflows, prior to discharge to the receiving environment, are
diluted by a factor of 4 to 10 times due to the ingress of stormwater. Once in the receiving
environment, even greater dilution occurs due to the presence of the higher than average flows
(median of 1:84 noted in NIWA report in Appendix D). The end result is that the contaminants
attributable to wastewater overflows typically comprise much less than 1% of the total volume of
contaminants in the waterways at the time of discharge.

On the above basis, wastewater during a 1 in six-month event (or greater) will not be visually
conspicuous in their receiving environment.

(d) Any conspicuous change in the colour or visual clarity:

As noted above, wastewater overflows only occur during a rainfall event which, irrespective of the
input from wastewater overflows, will result in the mean flow of the Avon and Heathcote increasing
substantially. Under these circumstances the ‘normal’ colour and visual clarity of the waterways will
already be compromised by the addition of stormwater and riparian runoff, and by natural
sedimentation. In addition, the wastewater overflows themselves are already significantly diluted by
the ingress of stormwater into the wastewater system.

On the foregoing there would not be a conspicuous change in colour or visual clarity as a result of
wastewater discharges.

(e) Any emission of objectionable odour:

Due to the dilution rates already noted elsewhere in this report, during a wastewater overflow event it
is very unlikely there will be an emission of objectionable odour.
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(f)The rendering of fresh water unsuitable for consumption by farm animals:

The wastewater overflows are infrequent and short duration discharges and occur only when the
receiving waterways are in flood. At these times, contaminant levels in the rivers, irrespective of the
input of any wastewater, would render the fresh water unsuitable for consumption by farm animals. As
noted elsewhere, wastewater input is a very minor component of overall contaminant loadings during
such events.

(g9) Any significant adverse effects on aquatic life.

This has been addressed in Sections 4-6 of this report. In addition, Appendix C of the original AEE
contained two ecological reports that assessed the effects of the wastewater overflows on aquatic life:

* National Institute of Water Atmospheric Research “The ecological effects of wastewater overflow
discharges in waterways of the Avon River/Orakaro catchment” CHC2008-168, December 2008

e EOS Ecology “Ecological Effects of Sewage Overflow Events on the Heathcote River’ 05054-
CCCO05-01, September 2006

The NIWA report examined three different sites which were considered representative of the different
waterways in the Avon River catchment: (1) the main stem of the Avon at the Fendalton Road bridge
(PS1/16-1 and 16-2); (2) Dudley Creek (PS7/1), and; (3) a small unnamed channel within a wooden
box drain (PS1/21). Fish and invertebrate communities were compared upstream and downstream of
the overflow points. The NIWA report concluded:

“The results of both the fish and invertebrate studies showed clearly that we could not detect
significant differences above and below the wastewater outflows in the three waterways examined.
As such, we contend that the sporadic discharge of wastewater (including raw sewage) into the
Avon/Otakaro River and associated waterways has no effect on existing aquatic communities, as
community composition has already been adversely affected by the long-term discharge of
stormwater from the urban environment and current communities are tolerant.”

The EOS Ecology report surveyed benthic invertebrate communities at three points along the
Heathcote River, five days after a recorded overflow event. The EOS Ecology report concluded:

“The effect of episodic sewer overflow discharges into the middle reaches of the Heathcote
River...does not appear to have any observable effect on the local instream fauna.”

On the above basis, the studies demonstrate that there is no observable effect on aquatic life as a
result of wastewater overflows.
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Additional Items

Environment Canterbury advised that a response to the below items was not necessary in order for the
application to continue being processed. However, the CCC has responded in order to assist submitters.

13

13.1 Advanced warning of overflow events. Please advise whether the hydraulic model, together with
groundwater levels, heavy rainfall weather forecasts, prior rainfall records and sewer system flow
rates, could be used to provide advanced warning of overflow events to enable water users to plan
their activities.

There are technical and practical difficulties in providing an overflow forecasting service. Firstly, for
every possible storm event, and assuming information was readily available, data from weather
forecasts (including predicted rainfall levels), historic rainfall records, and groundwater levels would
need to be obtained and run through the computer model. In Council’s view, the sheer level of
complexity and uncertainty present in all these components would not provide a reliable forecast that
would provide the necessary confidence for users to plan their activities. It would also place the
Council in a potentially difficult situation in the event the forecast was wrong (either causing events to
be cancelled when no overflow eventuates, or providing a ‘green light’ to an event to occur when an
overflow does eventuate). Secondly, obtaining, collating and processing the necessary data from
multiple sources, on an ongoing basis (potentially every day), would be an expensive exercise that
would demand a significant number of resources.

On a practical level, the Council considers standard weather forecasts are a much appropriate way for
users to plan their activities. This is because overflow events occur after the onset of a wet weather
event. We suggest that in most instances the probability of a water based activity or event occurring is
foremost dictated by the potential for a wet weather event, and not on the potential for an overflow
event. In that regard, water users already have a wealth of weather forecast information available to
them to assess whether or not they should proceed with an activity.

Once a wet weather event is in progress, but prior to an overflow event occurring, water users will
most likely become well aware of whether they should continue their activity — both on enjoyment and
safety grounds — due to rainfall, and if a water surface activity, due to water discolouration and
changes in the behaviour of the water (velocity, volume, waves, etc). We suggest the water user
plans the remainder of their activity (including the ceasing of the activity) based on the weather and
conditions immediately apparent to them, not on the potential for an overflow.

By the time a wet weather event is sufficient enough to have generated wastewater overflow events, it
is likely that any remaining water-based activity has ceased, and that users who have planned an
activity will have already changed or adapted their intended activity. Furthermore, public notification of
the overflow will occur once it is in progress. Water users then plan their activities accordingly.

13.2 Christchurch City Council long term strategies. Details of CCC’s long term strategies for: wastewater
reticulation; wastewater treatment and disposal; waterways, and; drainage; and how they have been
coordinated and integrated.

Wastewater

Council’'s strategy for wastewater is currently encapsulated in the Wastewater Management Plan 2004
(WMP). Informing this plan is Wastewater Asset Management Plan, also produced in 2004. Aspects
of both Plans are now out-of-date and they are currently under review.
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At the time the WMP was written Council’'s processes were less integrated than they are currently.
Therefore the WMP only focussed specifically on the management of wastewater and did not integrate
or coordinate other activities such as stormwater and drainage.

Strategies for all activities are now written by Council's Strategy and Planning Unit, with a view to
ensuring that coordination across strategies does occur. It is not expected that work will commence on
a revised wastewater strategy until 2012.

Notwithstanding the above, driven by known public concern about waterway quality, overflow consent
conditions, and the Urban Development Strategy (UDS), Council's clear current focus for wastewater
reticulation is to provide sufficient additional capacity within its trunk system to reduce the current
overflow frequencies, and provide for growth in accordance with the UDS.

With respect to wastewater treatment and disposal for the urban centre of Christchurch, the treatment
plant has been subject to a significant capacity and process upgrade over the last ten years. The new
ocean outfall is about to be commissioned. It is expected that this will provide sufficient treatment
capacity for most of the period of the UDS (to 2041) if not all of it. The upcoming wastewater strategy
will consider options for treatment and disposal beyond this time horizon.

Stormwater

A Surface Water Strategy has been drafted and submissions heard. Following consideration of
submissions by a Council Hearings Panel, the Strategy is expected to be approved in its final form by
Council in November 2009. The draft Strategy acknowledges that wastewater overflows are a source
of pollutants and the objectives include meeting the NRRP water quality standards for contaminants
contributed to by wastewater flows. While the policies include options for improving stormwater quality
in urban intensification areas, greenfield development sites, existing suburbs and industrial and
business areas, the key focus of the implementation plan is the development of integrated catchment
management plans. The priority is to be given to those catchments which are to be developed as
urban intensification areas or greenfield development areas. Therefore it is not unreasonable to say
that the primary thrust of the Surface Water Strategy, in the short to medium term, is in the mitigation
of negative effects on stormwater resulting from growth planned under the UDS, rather than historic
issues.
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Limitations

URS New Zealand Limited (URS) has prepared this report in accordance with the usual care and
thoroughness of the consulting profession for the use of Christchurch City Council, the regulatory
authorities assessing the resource consent application, and the public involved in making submissions
to the application. It is based on generally accepted practices and standards at the time it was
prepared. Itis prepared in accordance with the scope of work contracted by Christchurch City Council
to URS and for the purpose outlined in support of resource consent application for Wastewater
Overflows from the Christchurch Wastewater Network. No other warranty, expressed or implied, is
made as to the professional advice included in this AEE.

The methodology adopted and sources of information used by URS are outlined in this report. Some
of the information contained in this report was obtained from third parties. URS has made no
independent verification of this information beyond the agreed scope of works and URS assumes no
responsibility for any inaccuracies or omissions in third party information and data. No indications
were found during our investigations that information contained in this report, as provided to URS, was
false.

This report was prepared between July and October 2009 and is based on the conditions encountered
and information reviewed at the time of preparation. URS disclaims responsibility for any changes that
may have occurred after this time. Investigations have been specific to the locations where those
investigations occurred and different conclusions and opinions may be reached on the basis of
additional information from other locations. The information provided in this report is considered to be
a fair and reasonable assessment of current conditions.

This report should be read in full. No responsibility is accepted for use of any part of this report in any
other context apart from the purpose for which it has been prepared. This report does not purport to
give legal advice. Legal advice can only be given by qualified legal practitioners.
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Appendix A Further Information Request
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Appendix B Hydraulic Model (GHD)
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Appendix C Overflow Event Records
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Appendix D Overflow Sampling Records
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Appendix E Water Quality and Ecological Assessment (NIWA)
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Appendix F Cultural Impact Assessment (MKT)
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Appendix G Health Risk Assessment (NIWA)
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Appendix H Overflow Locations

42169367/01/01







i i

URS

URS New Zealand Limited

URS House, 287 Durham Street
Christchurch, 8013

PO Box 4479, Christchurch 8140
New Zealand

T: 64 3 374 8500

F: 64 3 377 0655

WWW.Urscorp.co.nz

Y«
|
S




