CRC 160056 – RESPONSE TO REQUEST FOR FUTHER INFORMATION

Introduction
Following receipt of the request for additional information pursuant to s92 of the RMA, a
number of meetings and discussions have taken place between Christchurch City Council
(CCC) and Canterbury Regional Council (CRC) officers to clarify the information
requirements and devise the most appropriate way forward to address the matters raised.
As a result amendments have been made to the Environmental Monitoring Programme
(EMP) and the proposed Comprehensive Stormwater Network Discharge Consent (CSNDC)
conditions. Both of these documents are provided with this s92 response; refer to
Attachment 1 for the EMP and Attachment 2 for the CSNDC conditions. The changes in the
EMP and CSNDC conditions are tracked for ease of reference. The amended CSNDC
conditions have also been provided in a clean updated version. Note that variations made to
Table i in Appendix C of the EMP, and Tables 3 and 4 of the conditions, do not have
changes tracked, as these made the tables difficult to read.

Nature of the discharge
1) CRC120223 and CRC131249 cover stormwater and wash down water that enters the
stormwater system.
a) Do you propose to encompass wash down water in this application?
b) If so, please provide an assessment of the potential effects of discharging wash
down water and any mitigation measures proposed to avoid, remedy or mitigate
potential effects.
This application proposed to include wash down water within the definition of
stormwater. However the applicant has now reconsidered that definition. The
application is now amended to exclude wash down water on the basis that there are
some washdown practices that the Council will need to curtail in order to continue
with water quality improvements. The specific inclusion of washdown water in the
definition of stormwater may limit the power of the Council to enforce such changes
to washdown practices.
It is proposed to change the definition of stormwater as follows (deletions are shown
with a strikethrough, and additions are shown in bold and underlined):
Stormwater means runoff from rainfall that has been collected, channelled,
diverted, intensified or accelerated by human modification of the land surface
intervention or runoff from the external surface of any structure as a result of
precipitation or from routine washdown practices and may contain and may
contain contaminants. This definition excludes discharges of spilled or
deliberately released hazardous substances and/or the subsequent
washdown activities of such spills or releases.

2) The application notes that there are risks from spillages of hazardous substances but
that the use of swales, sumps with submerged outlets and infiltration basins provide
some buffering and treatment. It is also noted that it is important that emergency service
are aware of clean up procedures and need to contain spills.
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Although the proposed definition of stormwater does not include accidental spills,
accidental spills on roads or private property can result in hazardous substances
entering the stormwater system. What measures are proposed to respond to spills that
occur and what will be done if a spill enters the reticulated network or a treatment
device?
In addition to the buffering and treatment afforded by mitigation devices it is also normal
practice to have shut-off systems installed in new industrial subdivisions, through CCC
consenting procedures, to isolate the spill from contaminating the treatment system and/or
from passing through the treatment system and thus allow clean-up of the spill before it
reaches the downstream waterway. Furthermore, industrial sites that handle, store or
transfer hazardous materials are required, by consents issued by CRC for hazardous
substance storage, to have a site management plan which details the controls and protocols
to be utilised in the event of a spill.
Council has existing processes for responding to spill incidents governed by in-house
procedures which do not form part of this application. The procedure in the event of a spill
(procedure EM-002) has a primary objective as follows: “The primary objective of this
process is to manage spills impacting local infrastructure including waterways, roadways and
storm water systems. Management includes containment, minimisation of damage and
effects from the spillage, and effective stakeholder co-ordination and communication."
Council call centre staff has a key role to play, are trained, and have access to an in-house
knowledge database section called "Who cleans up spillages or pollution on/in road, park,
waterway or stormwater system?" The purpose of this database is to ensure the correct
response/request for service is initiated as set out in CCC procedure EM-002 (refer to
Attachment 3). This is important as the location of the incident determines the contractor or
staff required to respond.

Erosion and sediment control
3) The application states that the objective of no adverse effects on ecological values as a
result of construction activities will be achieved in part by requiring Erosion and
Sediment Control Plans (ESCP) and identifying proposed monitoring and maintenance
to ensure measures implemented perform to an acceptable standard.
a) Will construction activities, particularly in high risk areas, be monitored to ensure
mitigation measures proposed are effectively implemented?
Yes. Construction activities and implementation of ESCPs are monitored as part of the
building and subdivision consenting inspections and monitoring.
b) If so, what is the proposed monitoring that will take place?
Building inspectors are on site throughout the construction phase and are able to inspect site
practices and erosion/sediment control whenever they are called for an inspection of the
building works. One of the gaps identified through the building inspection process is that the
foundation inspection is often the first opportunity for an inspector to visit the site, usually
after some earthworks have already taken place. Building consent inspectorate will increase
their activity in this area. Either a new item will be added to the building consent monitoring
requiring building consent officers to visit the site before the earthworks commence, or a
requirement will be placed on builders to provide documented evidence that ESCPs are in
place and operating satisfactorily before excavation starts. Inspection and approval of this
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documentation will be a condition of "passing" the first building inspection. In addition the
possibility of sub-delegating CRC powers to CCC Inspectors allowing them to issue fines is
being investigated.
Subdivision engineers typically inspect subdivision sites weekly throughout the construction
phase where ESC measures and compliance with the ESCP is assessed. There is also a
pre-construction meeting required prior to breaking ground where the subdivision engineer
reviews the parameters and expectations of the ESCP with contractors and sub-contractors.
c) Will monitoring be of construction sites and/or the receiving environments?
The monitoring is of the construction sites and the ESC systems. In addition to receiving
environment monitoring already carried out under the EMP, individual construction sites and
the erosion and sediment control systems are monitored by building and subdivision consent
inspectors and engineers and described in b) above.

Industrial site audits
4) Please provide the proposed methodology for the desktop industrial site audit and the
on-site audit of the 10 highest risk sites per year.
A methodology has been prepared, internally and externally reviewed and approved by the
SWiM committee. This document should be considered a living document that may change
through the collaborative process with CRC and through feedback from implementation.
However it can be used as the best indication as to how that proposed industrial site audit
programme works.
The methodology document (CCC reference 15/658319) has been attached to this response
for information purposes only (refer Attachment 4). The methodology is a ‘living’ document,
subject to change, and does not form part of the CSNDC conditions.

Contaminated and potentially contaminated sites
5) The application states that no discharge from construction sites listed on the Canterbury
Regional Council (CRC) Listed Land Use Register (LLUR) will be included in this
consent. The Memorandum of Understanding (MOU) dated 1 July 2014 between CRC
and Christchurch City Council (CCC) states that sites that are considered low risk in
accordance with the ‘Assessment Criteria for Residential HAIL Sites’ or deemed to be
low risk by CRC can be included under the current network discharge consents.
Please clarify whether all sites that are listed on the LLUR will be excluded from the
consent or if it is proposed to continue using the process outlined in the MOU.
Paragraph 2.1 of the application describes discharges from surface water management
schemes located on sites which are on the CRC LLUR or that the CRC identifies in writing
to the consent holder as being contaminated or having a high risk of being contaminated as
being excluded from the consent. This is clarified as set out below and in proposed
Condition 2 (Attachment 2).
The CCC does not propose any changes to the current arrangement and still intends to
include low-risk LLUR sites under this consent. Condition 2 of the proposed CSNDC
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conditions requires that any site on the LLUR that is considered by the CCC to pose an
unacceptably high risk of surface or groundwater contamination be excluded. Current
practice is to seek advice from CRC's Contaminated Sites Advisors (via Compliance Staff)
on the relative risk of individual LLUR sites for both construction and operational phase
stormwater discharges. This will continue to allow LLUR sites that are deemed 'low risk' to
be included in the consent.
6) The application states that it is not proposed “to locate any stormwater treatment
systems on sites that are listed on the LLUR or identified by CRC as being
contaminated or having a high risk of being contaminated, and consent conditions are
proposed to this effect.”
a) Does this statement include all of a site listed on the LLUR or identified as being
contaminated or having a high risk of being contaminated or only the area where
it is contaminated or potentially contaminated?
This statement refers to the portion of sites identified by the LLUR polygon on the CRC
database.
b) Does this statement apply to all stormwater treatment devices, or only those
constructed by CCC?
c) What proposed consent conditions give effect to this statement?
The statement relates to all stormwater treatment devices. The CCC considers that sites
identified for stormwater treatment systems (both public and private) ought to be included
under the scope of proposed CSNDC consent Condition 2, and there are no proposed
changes to current practice with regard to including low-risk LLUR sites under this consent
and excluding high risk LLUR sites.
Surface water quality, instream sediment quality objectives and targets and waterway
classifications
7) Table 3 of the proposed consent conditions does not include values for maximum metal
concentrations for Banks Peninsula or Coastal catchment waterways. Please provide
the proposed values for these areas.
Table 3 of the proposed consent conditions lodged with the application stated that
concentrations for Banks Peninsula waterways will be confirmed at a later date once data is
available to ascertain hardness levels (“TBC = To Be Confirmed once a full year of
monitoring allows hardness modified values to be calculated”). The applicant has now
clarified in this table (Attachment 2) that this will be calculated for each waterway using the
same methodology used to calculate the other values in the city (based on ANZECC
methodology), which is attached as an appendix to all water quality monitoring reports. The
applicant has also taken the opportunity to calculate hardness values for Linwood Canal, as
the CCC now has a full year of monitoring data to allow this.
Attachment 5 is a memorandum outlining how CCC staff calculated these values for Linwood
Canal. This document will provide a template for how the Banks Peninsula waterways
calculations will be undertaken. The conditions have been updated with the new hardness
modified values for copper, lead and zinc for Linwood Canal.
There is no classification of 'coastal catchment waterways' in the application, or the Land
and Water Regional Plan (LWRP) or the Regional Coastal Environment Plan (RCEP). There
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are either waterways or Coastal Waters (i.e. harbours, ports, estuaries or bays). Maximum
concentrations of metals in Coastal Waters are provided in Table 4 of the proposed CSNDC
conditions.

8) The waterbodies managed under the Waimakariri River Regional Plan do not have
waterway classifications under the proposed Land and Water Regional Plan.
a) Please confirm that for those waterbodies such as the Ōtukaikino, the
classification of Spring-fed Plains will be used.
This information was largely contained in the footnotes of Table i in Appendix C (Surface
Water, Instream Sediment and Aquatic Ecology Monitoring Sites) of the EMP. However, it is
acknowledged that the information was not presented clearly. To rectify this, the applicant
has amended this table in the EMP to clearly show an allocated LWRP classification where
waterways are not technically classified under the LWRP, with additional reasoning for the
allocation provided in the footnotes. This will allow all sites to be consistently compared
against the targets in the conditions. The applicant has also made the Coastal Waters site
classifications under the RCEP clearer in the table.
9) Please describe how the proposed Receiving Environment Objectives and Targets will
be applied to the different catchments, specifically:
a) Tables 3 and 4 state that the definitions of improvement, maintenance and
decline do not apply to sites that already meet the targets. Please clarify what
outcome is proposed for sites that currently meet the targets.
The third advisory note for Table 3 and the second advisory note for Table 4 of the
conditions proposed in the application stated “Change definitions are only relevant to sites
where the targets are not met, given these targets are primarily based on the likely effects on
biota, so sites that meet these targets are not considered to be negatively affected by
stormwater discharges (i.e., the effects are mitigated).”
However, the applicant has reconsidered this and now proposes consent conditions that
require levels at sites that already meet the targets to be at least maintained, to ensure that
the sites do not degrade from their current state. Tables 3 and 4 in the proposed CSNDC
conditions (Attachment 2) have been amended to reflect this.
b) Do the targets and proposed Condition 8 (maintain or improve receiving
environments) apply to all waterways within each catchment or only those
classified in the proposed Land and Water Regional Plan?
These apply to all waterways proposed to be monitored in the EMP. As discussed in
response to question 8, all these monitoring sites that are not classified under the LWRP
have been given the most applicable LWRP classification to allow all sites to be compared to
the targets.
10)
a) For those catchments where the receiving environment is to be maintained, how
do the available monitoring results compare to the proposed Receiving
Environment Targets?
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'Maintenance' catchments include the Ōtākaro/Avon River, lower Ōpāwaho/Heathcote
River, Ōtūkaikino River, Te Pātaka o Pākaihautū/Banks Peninsula and Coastal Waters.
Comparisons to the targets at each waterway site (where information is available) are
presented in Tables i and ii in Attachment 6, and summarised below. The information for
the Coastal Water sites is from pilot sampling events (including one wet weather event), as
no information was available at these locations.
For the waterway sites, proposed QMCI targets were met at nearly half of all sites, while
macrophyte cover targets1 were met at more than 85% of sites. Filamentous algae and
sediment cover targets were met at less than 30% of sites in the Avon and Heathcote River
catchments, while in the Ōtūkaikino catchment they were met at more than 70% of sites.
The proposed target for copper in sediment was met at all sites. Proposed targets for lead
and PAH in sediment were met at the one site in the Ōtūkaikino, and around 60% of sites in
the Avon and Heathcote catchments. Approximately two-thirds of sites in the Avon and
Heathcote catchments complied with the target for sediment zinc levels, but this target was
not met at the one site in the Ōtūkaikino. All medians for surface water quality parameters
(dissolved copper, lead and zinc), were below the proposed targets.
For the coastal water sites, all targets were met where this information was available.
Although a target level is not yet developed for TSS (see the response to question 14),
levels were all low for these more turbid coastal environments, with concentrations no
greater than 43 mg/L.
b) Are monitoring sites within those catchments where the receiving environment is
to be maintained currently exhibiting an increase in contaminant concentrations
and/or increasing adverse effects from stormwater discharges?
To answer this request, the applicant has assessed all water quality monitoring parameters
that CCC measures monthly at the numerous sites in the city, as this is the most robust
dataset to determine long-term trends and because many of these parameters are directly
linked to stormwater discharges. This assessment is presented in Table iii in Attachment 6
and the results are summarised below.
All sites exhibited an increase in the concentration of at least one contaminant, except the
Ōtūkaikino River at Groynes Inlet. However, most increases were of a small magnitude and
therefore may be related to 'natural' variation. Increases above 10% were:




Conductivity at Avon River at Bridge St and Pages Rd
E. coli at Avon River at Bridge St and Horseshoe Lake Discharge
TSS and turbidity at Dudley Creek at North Parade

The increases in conductivity are likely a result of changes in salinity influence at these tidal
sites, potentially due to the earthquakes, rather than the influence of stormwater (Margetts &
Marshall, 2015). Likewise, the E. coli increases at the Horseshoe Lake discharge are likely
to be related to direct waterfowl faecal input, rather than stormwater discharges (Margetts &
Marshall, 2015). It is unknown whether the increase in E. coli at the Avon River at Bridge
Street is related to stormwater, sewage or direct waterfowl inputs. With respect to TSS and
turbidity at Dudley Creek, there were increases in these measures during the earthquakes
and levels have still peaked on occasion following this, compared to that recorded before the

1

Following discussions with CRC, the applicant has amended the application so that macrophyte targets now
relate to total macrophyte cover, not just exotic macrophyte cover. The proposed conditions have been amended
to reflect this.
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earthquakes (Figure 1). These peaks may be related to instability in the catchment due to
the earthquakes, and rebuild activities within and adjacent to the stream.
Recent CCC aquatic ecology surveys of the Avon, Heathcote and Otukaikino River
catchments also indicates that stream health (as measured predominantly by
macroinvertebrate indices) has not largely changed since the previous surveys five years
earlier (Blakely, 2014 and 2015; James, 2012). Sites in the Avon and Heathcote River
catchments are largely classified as poor. Sites in the Otukaikino River catchment were
predominantly classified as fair or good. Despite some of these sites having poor water
quality, all of these catchments are home to threatened macroinvertebrate and fish species
(e.g. koura and blue-gill bully). It is important to note, however, that these macroinvertebrate
indices are not necessarily directly related to the effects of stormwater, with other catchment
influences potentially affecting stream health, such as the quality of riparian and instream
habitat, and other non-stormwater discharges.
Based on these assessments of water quality and stream health (and see the response to
question 19b), it appears that for these maintenance catchments, stormwater contaminants
and the potential effects of these are largely remaining stable.

Figure 1. TSS and turbidity levels at the Dudley Creek at North Parade site for the monitoring period
from 2009 to 2014. Squares indicate individual sampling events. The trendline was fitted using the
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Locally Weighted Scatterplot Smoothing (LOWESS) method in the Time Trends software (see
Margetts & Marshall, 2015). An increasing trend of 18% and 13% were recorded over the sampling
period for TSS and turbidity, respectively.

11) Please provide an assessment of the available water quality data against the Ministry for
the Environment/Ministry of Health (2003) Recreational guidelines and the secondary
contact recreation value in the National Policy Statement for Freshwater Management
2014.
E. coli data has been collected on a monthly basis at a number of sites in the
following waterways since 2007:
 Ōtākaro/Avon River – 13 sites
 Ōpāwaho/Heathcote River – 16 sites
 Huritini/Halswell River – 4 sites
 Otukaikino – 3 sites
 Puharakekenui/Styx River – 8 sites
 Linwood Canal – 1 site
The data have been compared to the Ministry for the Environment (MfE) Recreational
guidelines (2003) and the NPS Freshwater (Attachment 7). The MfE recreational guidelines
are applicable between the months of November and March inclusive when in and on water
recreational use is at its most intense. The MfE recreational guidelines use a traffic light
system to determine when further action is warranted:
Acceptable/Green Mode: no single sample greater than 260 E. coli /100 mL
Alert/Amber Mode: single sample greater than 260 E. coli /100 mL
Action/Red Mode: single sample greater than 550 E. coli /100 mL
For the purpose of this comparison, the data in Attachment 7 has been summarised into a
summer (November to March) median and shading (green/amber/red) used to compare to
the three recreational guideline modes as an indicator of the suitability for contact recreation.
A more detailed data comparison with the recreational guidelines is available on request.
Key points to note are:
 Two sites (Styx River at Gardiners Road and Cashmere Stream at Sutherlands Road)
have a summer median consistently in Acceptable/Green Mode.
 12 of the 44 sites in total have a summer median that is consistently either
Acceptable/Green Mode or Alert/Amber Mode.
 Four sites have a summer median that is consistently in Action/Red Mode:
o Dudley Creek
o Kaputone Stream at Belfast Road
o Nottingham Stream at Candys Road
o Heathcote River/Ōpāwaho at Rose Street
The NPS Freshwater uses both annual medians and the 95 th percentile to determine attribute
states (A or B) while the annual median is the basis of attribute state C or D, and the National
Bottom Line. The NPS Freshwater attribute states for human health for recreation in lakes
and rivers are summarised in the table below:
Attribute State

Numeric Attribute State
E. coli / 100mL

Sampling Statistic
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A

≤260

B

>260 and ≤540

C
National Bottom Line
D

>540 and ≤1000
1000
>1000

Annual median
95th percentile
Annual median
95th percentile
Annual median
Annual median
Annual median

The NPS requires the use of a median for activities with occasional immersion, while a 95th
percentile is defined for full immersion activities. Given the predominance of on-water
activities compared with full immersion activities in the Christchurch City waterways, it is
considered appropriate to use the annual median for the comparison to the NPS Attribute
States shown in Attachment 7. Guidance for the implementation of the NPS Freshwater
notes that “using a 95th percentile for full immersion activities provides a high level of
confidence that the desired E. coli concentration has been achieved and reduces the risk of
falsely concluding that objectives have been achieved2.” A comparison of 95th percentile
data shows that only 4% of data meet the Attribute A State which means that there are very
few sites within the city limits that would be considered suitable for full immersion recreation
activities.
The data shown in Attachment 7 has been summarised to show the extremes of the data set
i.e., the number of sites within each waterway recording E. coli numbers within Attribute
State A and the number of sites where E. coli numbers are below the National Bottom Line
(NBL). A more detailed data analysis showing all Attribute States is available on request.
Key points to note are:




Five of the 44 sites in total have annual medians that consistently meet Attribute A
standards; none of these sites are in the Ōtākaro/Avon catchment (two in the
Puharakekenui/Styx, two in the Ōpāwaho/Heathcote and one in the Otukaikino).
Dudley Creek and Kaputone Creek at Belfast Road have the highest number of
occasions when the annual median did not meet the National Bottom Line.
In 2011, most likely attributable to the earthquake damage, there were 12 sites where
the annual median did not meet the National Bottom Line; more recently there has
been between two and five sites per year that do not meet the National Bottom Line.

12) Based on the proposal to maintain or improve receiving environments (proposed
Condition 8) please provide an assessment of effects on recreational values,
specifically whether the recreational guidelines are likely to be met in the future.
Faecal source tracking has shown that elevations in E. coli numbers during storm events are
predominantly attributable to dogs and birds. While these inputs will partly derive from the
network via street and roof run-off, this is likely to be a considerably smaller component than
the contribution from waterfowl inhabiting waterways and their margins, and sheetflow from
riparian margins (Moriarty & Gilpin 2009). On this basis, the effects of the network
stormwater discharge on E. coli numbers are considered to be minor.
E. coli monitoring data collected by CCC shows that elevated numbers of E. coli also occur
during dry weather periods. This limits CCC’s ability to implement mitigation to improve E.
2

Ministry for the Environment. 2015. A Draft Guide to Attributes in Appendix 2 of the
National Policy Statement for Freshwater Management 2014. Wellington: Ministry for the
Environment
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coli numbers (and a consequent reduction in human health risks to recreation users) in
waterways through a stormwater discharge consent.
CCC is working with CRC to use faecal source tracking to better determine human health
risks associated with recreational use of city waterways. Given the range of contributing
factors to E. coli numbers in these waterways, and the fact that elevated E. coli numbers
frequently occur during dry weather, it is difficult to predict with any certainty the
circumstances where the recreational guidelines will be met.
As stated in the CSNDC application (section 8.10), overall the implementation of stormwater
mitigation as guided by the SMPs will have positive effects on recreation values. In some
instances, for example, Mount Vernon Park, there is opportunity for stormwater mitigation
facilities to become recreational areas in their own right. It is expected that water quality in
terms of recreational guidelines will not decline as a result of network discharges of
stormwater. Stormwater treatment prior to discharge is one part of the management
framework to achieve maintenance and improvement of waterway values over time.
13) Table 7 of the application and the Ōtākaro/Avon Stormwater Management Plan
identify microbes as contaminants of concern in stormwater. Tables 3 and 4 do not
include any Receiving Environmental Objective or Target to monitor bacterial inputs.
We recommend the inclusion of microbial indicators. Please advise why such
objectives or targets have not been included.
Although microbes (E. coli) have been identified as contaminants of concern, no receiving
environment objective or target has been proposed because stormwater is only one
contributing source of faecal contaminants into the receiving environment. This does not
diminish the concern for human health impacts that may arise as a result of elevated
numbers of E. coli in the receiving water, but the absence of a receiving environment
objective or target is because there is limited scope for CCC to control E. coli numbers in the
receiving environment within the context of a stormwater management plan (SMP). The
EMP will include monitoring of E. coli. Where stormwater is managed through devices, E.
coli will be treated, but there is limited scope to guarantee widespread reductions in E. coli
due to significant other E. coli inputs that bypass the stormwater network, for example, direct
waterfowl inputs.
As noted above in the response to Question 12, elevated numbers of E. coli frequently occur
during dry weather as well as following storm events, and surface runoff is a source of E. coli
as well as network discharge points. On this basis, CCC will continue to monitor E. coli in
waterways which will be reported through the reporting requirements of the CSNDC, but has
not proposed a receiving environment objective or target for E. coli.

14) Table 4 specifies a Total Suspended Solids (TSS) target for coastal waters to meet
the objective of reducing sediment inputs to prevent adverse effects on water clarity
and aquatic biota. Please answer the following:
a) Is the intention that the TSS target applies to the discharge itself or receiving
waters?
This target relates to the coastal monitoring sites detailed in Table i in Appendix C of the
EMP, therefore the target applies to the receiving environment, not stormwater discharges.
This is in line with the approach taken with the waterway monitoring sites. The applicant has
amended the EMP to make this clearer in Table i of Appendix C of the EMP.
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b) How will a TSS target of ≤150mg/L protect coastal ecological values?
There are no TSS guidelines provided in the RCEP or literature that the applicant knows of
to guide what concentrations of sediment are likely to result in adverse effects on coastal
environments/biota. Consequently, the TSS guideline for the Tauranga City Council global
consent was proposed in the conditions. This approach was discussed with Dr Lesley
Bolton-Ritchie, Coastal Scientist for CRC, prior to submission of the application, who raised
no issues with this approach at that time.
In response to this s92 request, CCC consultants have had further discussions with the
Tauranga City Council regarding this value. This has highlighted the fact that this value was
not based on likely effects on the receiving environment and actually pertains to the
stormwater discharge quality, not levels in the receiving environment. Therefore, it does not
appear to be appropriate to use this value in the consent as a trigger for potential effects.
Accordingly, the applicant now amends the application to no longer propose a TSS target of
≤150mg/L to protect coastal ecological values. That change is shown in the track change
version of the CSNDC conditions at Attachment 2.
The only relevant research that the applicant and its consultants have located about the
effects of sediment on biota, was a report by the Auckland Regional Council (2003). This
assessment found that:
 Boccardia (a polychaete also found in the Avon-Heathcote Estuary/Ihutai) feeding
rate is affected at TSS levels of 80 mg/L after 9 days;
 Macromona (a bivalve) exhibited an increase in mortality at TSS levels of >300 mg/L;
and
 Pecten (a scallop) can cope with increased total particulate concentrations of <250
mg/L for short periods of time (<1 week), but for periods over a week, total particulate
concentrations over 50 mg/L can lead to decreased growth.
The values in that report largely relate to chronic levels over prolonged periods of time,
whereas TSS inputs from stormwater discharges are sporadic and therefore may only have
acute effects, due to the settling out of sediment over time. This does not account for effects
from settled sediment on the bed, although the substrate in the estuary is naturally
predominantly sand/mud.
The applicant has carried out some investigations to determine what levels of TSS would be
expected at the proposed monitoring sites. CRC have monitored two sites in the AvonHeathcote Estuary/Ihutai at locations similar to that proposed (Shag Rock and Beachville
Road Jetty) since 2007 (Bartram, 2014). These results show some variation, with the
maximum value recorded 90 mg/L (Table 1). In contrast, during high tide, levels of sediment
rose to 1100 mg/L, due to sand being stirred up by wave action (Bolton-Ritchie, 2011). As
discussed in response 10, the applicant has also carried out pilot sampling at the proposed
coastal sites (Table ii in Attachment 6). The results from this sampling showed levels of TSS
of no greater than 43 mg/L. This was even the case for the wet weather sampling event in
the estuary, where a value of 36 mg/L was recorded. Other monitoring in harbours/bays in
the region does not appear to be relevant, as those monitoring sites are not close to
stormwater outfall locations, primarily being in outer harbour/bay areas.
The applicant has also investigated what are typical TSS values within these types of sites
elsewhere in New Zealand. The Auckland Regional Council (2003) report states that most
estuaries have TSS levels of between 20 - 100 mg/L, but can increase up to 1000 mg/L
during periods of high sediment run-off. Council staff and consultants have not located
records of any other TSS monitoring in New Zealand that has been undertaken in similar
receiving environments to that proposed to be monitored in this consent (i.e. in close
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proximity to stormwater discharges in settlement areas). Staff and consultants have located
no other monitoring of similar environments in non-urban areas, to determine a 'normal'
background concentration.
The applicant does not wish to propose a descriptive condition, such as 'not causing clarity
effects or effects on biota', instead of a target concentration. This is due to this type of
condition not providing compliance certainty. So to address this issue, it has been agreed
with Dr Lesley Bolton-Ritchie that one year of monitoring will be carried out and then a
suitable target level will be developed in consultation with the CRC. A full year of monitoring
is required to understand variations in levels, particularly seasonal variation. This target
value may vary depending on the monitoring site. It is also noted that targets in coastal
areas are only proposed to be maintained. Therefore, the target value is not as important as
for catchments where levels need to be improved and a 'ceiling' level is needed. The
applicant has amended Table 4 in the proposed CSNDC conditions (Attachment 2) to reflect
this change.
Table 1. Summary of CRC Avon Heathcote Estuary/Ihutai TSS (mg/L) monitoring data from
2007 - 2013 for two sites (Beachville Road Jetty and Shag Rock) in proximity to the
Beachville Road site proposed for the CSNDC (refer to the EMP for site information); ranges
are only able to presented from the information included in the reports (Bolton-Ritchie, 2008;
Bolton-Ritchie, 2009; Bolton-Ritchie, 2010; Bolton-Ritchie, 2011; Bolton-Ritchie, 2012;
Bartram, 2013; Bartram, 2014).
Site

High-Tide Range

Low-Tide Range

Beachville
Road Jetty

<3 - 72

Not measured

Shag Rock

5 - 1100

7 - 90

c) If the proposed TSS target is achieved, is it likely that the receiving water will
meet the water quality standards specified in the Regional Coastal Environment
Plan?
The standards in the RCEP for the Water Quality Classes relevant to this application
(Coastal AE Water & Coastal CR Water) relate to dissolved oxygen, bacterial or fungal slime
growth, temperature, BOD5, dissolved metals & enterococci. None relate to sediment or any
related aspect, such as visual clarity. As discussed above, Dr Bolton-Ritchie has agreed
that a full year of monitoring will be undertaken to gain an understanding of variations in TSS
levels, particularly seasonal variation.

15) Please explain how the proposed conditions, objectives and targets give effect to the
National Policy Statement for Freshwater Management 2014 and the proposed Land
and Water Regional Plan. Specifically, how does the proposal to maintain surface
water quality, instream sediment quality, aquatic ecological health and mana whenua
values in some catchments give effect to the objectives and policies that require the
improvement of the quality of freshwater bodies that have been degraded?
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The NPS for Freshwater Management is addressed in section 6.2 and the LWRP in section
6.11 of the CSNDC application.
As stated in section 6.2, the NPS policies direct regional councils to change plans and policy
statements to be consistent with the Freshwater NPS, including a requirement for regional
councils to impose conditions on discharge permits to ensure the limits and targets specified
in regional plans and policy statements can be met (refer Policy A3(a)). Assessment of the
Freshwater NPS in the application concluded that the proposal is consistent with the relevant
provisions of the Freshwater NPS relating to water quality, integrated management and
tāngata whenua involvement in freshwater management.
As set out in the section 6.11 of the consent application, the key relevant LWRP policies are
policies 4.15, 4.16 and 4.17. Policy 4.15 requires that in urban areas, the adverse effects on
water quality, aquatic ecosystems, existing uses and values of water and public health from
the cumulative effects of stormwater discharges are avoided by all stormwater being
discharged in accordance with a SMP. The CSNDC requires a SMP to be prepared for all
catchments in the networked area; for those catchments where the SMP has not yet been
prepared there is a schedule for completion as part of the conditions of the CSNDC
(Condition 4).
Policy 4.16 requires SMPs to address a range of matters including a local authority to
demonstrate a commitment to progressively improve the quality of the discharge in order to
meet relevant LWRP water quality outcomes for that waterbody. The SMPs that have been
prepared, meet the requirements of Policy 4.16. SMPs that are yet to be prepared will need
to demonstrate the ability to also meet those requirements, which has been provided for
through proposed CSNDC Conditions 3 and 4 (Attachment 2).
Policy 4.17 relates to the management of flooding effects from stormwater run-off. The
development of the SMPs includes modelling of a range of rainfall event and mitigation
scenarios by catchment. The modelling assists CCC to determine a mitigation scenario that
will minimise the effects of flooding as well as fulfilling other goals of the SMP such as
achieving relevant water quality outcomes and recognising cultural values of the receiving
environment.
Table 7 of the consent application refers to surface water quality, instream sediment quality,
aquatic ecological health and mana whenua values being maintained rather than specific
measures being taken to improve values in these waterways. This table reflects the reality
that in some waterways, the improvement of values as a result of the implementation of the
SMP mitigation measures, may occur very slowly or may not occur for some time. Within
the context of the measurable parameters of the EMP, there may therefore not be any
measurable improvement in these receiving waterways.
Surface water quality, instream sediment quality and freshwater ecology effects and
monitoring
16) Is there monitoring proposed at critical ecological sites on the rivers within
Christchurch City? If so, please provide details of the sites and what monitoring is to
be undertaken.
For the Christchurch City catchments, Sites of Ecological Significance pertaining to
waterways are detailed in the Proposed Christchurch Replacement District Plan and these
extend along a large proportion of the waterways to be monitored (Figure 2). Therefore, the
proposed monitoring sites for this consent will encompass many critical ecological areas.
For Banks Peninsula, Sites of Ecological Significance for waterways have been investigated,
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but have yet to be proposed in the District Plan. It is likely there will be some overlap
between these sites and those proposed to be monitored for this consent.
It is not proposed to monitor Sites of Ecological Significance any differently to the other sites.
The monitoring methods are already detailed and sufficient to identify any effects on
sensitive areas. This approach also allows consistency in comparisons between sites (and
to past studies). However, the applicant proposed in the application to monitor some sites
annually that are in close proximity to stormwater outfalls and have high values compared to
other waterways (i.e. Cashmere Stream and Otukaikino River). These sites were detailed in
the EMP.

14

Figure 1 – Proposed Comprehensive Stormwater Network Discharge Consent Monitoring Sites and District Plan sites of Ecological Significance
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Figure 2 - Monitoring sites (for water quality, sediment, aquatic ecology and mana whenua) proposed in the Environmental Monitoring Plan of the
Comprehensive Stormwater Network Discharge Consent, in relation to the proposed Sites of Ecological Significance in the Proposed Christchurch
Replacement District Plan.

16

17) What are the potential effects of the management of stormwater, specifically the
objectives and targets where it is proposed to maintain surface water quality,
instream sediment quality, aquatic ecological health and mana whenua receiving
environment targets, on sites of high ecological significance (i.e īnanga spawning,
habitat of at risk or endangered species)?
As discussed above and shown in Figure 2, Sites of Ecological Significance extend
throughout the length of many of the waterways, predominantly due to the presence of
migratory threatened fish throughout the reaches. However, these Sites of Ecological
Significance do incorporate current (i.e. viable) and past (i.e. potentially viable) inanga
spawning sites, which are localised areas. Some of these sites are located in the
'maintenance catchments' of the Ōtākaro/Avon River and lower Ōpāwaho/Heathcote River.
Stormwater may have effects on these spawning sites due to poor water quality, particularly
the introduction of sediment that can smother spawning habitat. Restorative works are
already underway under the Land Drainage Recovery Programme, the Natural Environment
Recovery Programme, and other restoration funding within Council.
To further address these potentially sensitive areas, the applicant proposes that the SMPs
for each catchment should have particular regard to inanga spawning sites (refer to
Condition 3(c)(v)). Within the scope of the CSNDC this shall involve prioritising effective
stormwater treatment at these locations. Outside the scope of the CSNDC, this will involve
restoration of waterways at these locations.
18) At the proposed coastal monitoring sites, how far is the sampling location from a
stormwater outfall?
Sampling at coastal sites shall be taken at the low tide mark, approximately 25 m out from
stormwater outfalls, as requested by Dr Lesley Bolton-Ritchie during discussions prior to
submitting the CSNDC and as detailed in the site location descriptions in the EMP. This is to
allow sufficient mixing of stormwater in the receiving environment, rather than taking pure
stormwater discharge samples. However, there are two sites where the water at low tide
reaches the stormwater outfall (the Lyttelton and Estuary sites) and samples are not
logistically able to be taken at 25 m out from the outfall; these samples shall be taken as far
as can be reached away from the outfall (approximately 5 m). The applicant has amended
the sampling methodology in Table i of Appendix C of the EMP to make this clearer.
19) The Environmental Monitoring Programme outlines that surface water quality will be
monitored monthly at the specified sampling locations while instream sediment
quality, aquatic ecology and mana whenua values will be monitored every five years.
This data is to be used to report compliance against the consent conditions,
specifically Condition 8 using the proposed definitions of improvement, maintenance
and decline.
a) Please provide evidence to show that the proposed monitoring of surface water
quality, instream sediment quality, aquatic ecological health and mana whenua
values, will ensure that trends can be identified in the receiving environment
without adverse effects occurring. For example, if results from a site show an
absolute increase in copper concentrations but there is not a statistically
significant decline; will this result in adverse effects?
Statistical analyses should always be used to test for changes where possible, to ensure that
data are interpreted correctly, by determining whether apparent relationships are meaningful
(or 'significant') and not simply chance occurrences or natural variation. With this in mind, if
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an absolute change occurs and this change is not statistically significant, then it is likely that
this change is not meaningful and it would be considered that the potential for adverse
effects will be no different to that currently occurring. The applicant considers the proposed
statistical analyses are scientifically accepted robust methods that will identify if a 'significant'
change has occurred. The applicant has also amended the methodology for assessing the
Receiving Environment Targets in Tables 3 and 4 of the proposed CSNDC conditions
(Attachment 2), as per discussions between CCC and CRC staff, to further address
concerns that CRC staff expressed in this area. As such, the applicant considers that the
consent authority ought to have more confidence in the methods since the time of writing this
request for information. Moreover, the applicant conservatively proposed in the application a
'moving baseline' approach (see Tables 3 and 4 in the proposed CSNDC conditions), so that
if levels improve above that recorded in the baseline surveys, subsequent surveys will use
this more stringent level as a new baseline.
b) Please provide evidence, using worked examples of existing data for both
monthly water quality parameters and indicators that are being sampled fiveyearly, that the proposed statistical analysis will determine whether there is
improvement, maintenance or decline. What change has to occur before there is
statistical significance, how will trends be identified and what level of statistical
significance will be required to enable responses to be undertaken?
The applicant has undertaken a mock assessment in Attachment 8 as per the new
methodology of Tables 3 and 4 of the proposed CSNDC conditions (Attachment 2). That
assessment used the dissolved metals Receiving Environment Target as a proxy, as this
requires the most detailed assessment and these methods are comparable to what would be
used for the other targets. The data for this assessment is from actual raw data, the
statistical results of recent monitoring reports and mock 'future' data. This template gives an
idea of how the data will likely be presented and the assessment of compliance against
Condition 8 of the proposed CSNDC conditions, but the actual reporting framework may
differ from this where necessary.
The applicant has proposed in Tables 3 and 4 of the proposed CSNDC conditions that 'the
level of significance for statistical tests shall be 5% (i.e. p<0.05)', which is an acceptable and
common level of significance in the scientific literature. The applicant has not carried out a
full sensitivity analysis that would determine 'what change has to occur before there is
statistical significance'. This would require a substantial amount of time and therefore
resources, and is unnecessary as the proposed statistical analyses are scientifically
accepted robust methods, which have been used effectively within the Council's previous
reporting to CRC and by others elsewhere in New Zealand. The consent authority ought to
have confidence in the methods since the time of writing this request for information,
following discussions between CCC and CRC staff, and amendments to this methodology.
20) How will potential effects on recreational users be monitored? If effects are identified,
how will human health be protected?
The EMP will include monitoring of E. coli to determine any effects on recreational
users. Where stormwater is managed through devices, E. coli will be treated, but there is
limited scope to guarantee widespread reductions in E. coli due to significant other E. coli
inputs that bypass the stormwater network, for example, direct waterfowl inputs. This
application is for the discharge of stormwater from the CCC network and as such the
protection of human health is not specifically provided for. However, the CRC summer
bathing monitoring programme is an overarching monitoring programme outside this consent
that specifically addresses human health risks associated with the recreational use of water.
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It is not unusual for high numbers of E. coli to be recorded in receiving waterways during and
following large storm events. Although stormwater is known to transport high numbers of E.
coli, these bacteria typically derive from runoff contaminated with dog/duck faeces or runoff
from rural areas. E. coli derived from human sources may be present in waterways following
high rainfall events as a result of wastewater overflows and not specifically attributable to
stormwater.
CCC (in conjunction with CRC) has undertaken two faecal source tracking investigations to
analyse sources of E. coli in waterways and determine the associated risk to human health.
The first study was completed in 2009 for the Ōtākaro/Avon River (Moriarty & Gilpin 2009)
and a second survey included the Ōpāwaho/Heathcote River as well as the Ōtākaro/Avon
River (report pending).
These surveys have found that E. coli numbers can be elevated during dry periods when
there is little or no stormwater runoff as well as following storm events, although the
dominant source differs. It is important to note that E. coli is used as an indicator species,
which is potentially representative of disease causing pathogens which may be present in a
waterway (e.g., Campylobacter, E. coli O157 and Cryptosporidium).
The faecal source tracking surveys demonstrate CCC’s commitment to the protection of
human health by filling knowledge gaps to better evaluate the human health risk to
recreational users in urban waterways. This is undertaken as part of the broad and shared
responsibilities with CRC for the overall health of waterways in the city, and is not specific to
stormwater discharges.
In addition, CRC runs the summer bathing monitoring programme at the most frequently
used bathing sites throughout Canterbury, including a number of freshwater and coastal
sites in Christchurch city and Banks Peninsula. The summer bathing monitoring programme
includes weekly sampling between November and March inclusive. Results are posted on
the CRC website. Although this monitoring is separate to the CSNDC monitoring
programme, it is a recognised programme with its own response framework that ensures
protection of human health at the most intensely used recreational sites.
21) How will the potential effects of stormwater on natural wetlands be monitored?
There are a number of natural wetlands within the CSNDC area, some of which currently
receive stormwater. These include:
 Bexley and Charlesworth wetlands (although these have both been
modified, with perimeter bunding and inlets/outlets): both receive twice
daily inflows from the Avon River and Estuary, and this discharge will
include stormwater during times of rainfall.
 Cockayne wetland: stormwater is not discharged to this wetland.
 Otūkaikino wetland: stormwater is not discharged directly to this wetland,
but Wilsons Drain flows adjacent to the wetland and there may be some
interaction, although not significantly; Wilsons Drain has a mixed
residential/industrial catchment a 60 hectares.
 Travis wetland: this wetland receives wet weather overflows from Tumara
Park treatment swales, which drain a catchment of 55 hectares.
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 Lake Forsyth: receives all of Little River stormwater; the urbanised
catchment is hard to define but is approximately 8 to 10 Ha.
 Brooklands Lagoon: receives stormwater from all of the Styx catchment,
which includes 319 hectares residential, 1694 hectares industrial, 98
hectares commercial.
 Lake Ellesmere: receives stormwater from 153 hectares of industrial
(Hornby South) and 270 hectares of residential (Halswell/Westlake) land
use.
These discharges of stormwater into natural wetlands are existing and any
potential effects are therefore already occurring. The CSNDC application does
not propose to use natural wetlands for any future treatment or discharge of
stormwater in the future. Therefore, the applicant does not propose to undertake
any monitoring of these wetlands directly.
22) How will the potential impacts on coastal sediments be monitored?
Whilst the applicant acknowledges that there would be benefit in sampling coastal sediment,
that sampling is not proposed in the monitoring programme. This is due to (a) being
financially unable to undertake all possible monitoring, (b) there being more difficult logistical
constraints with sampling coastal sediment compared to instream sediment, and (c) the
applicant is already proposing to sample the upstream receiving environments (i.e. the
waterways) in detail and considers that this sampling will give some indication of effects on
downstream coastal environments.
23) The Environmental Monitoring Programme specifies that wet weather monitoring will
occur at 23 sites within the five main river catchments on a five yearly rotation.
a) Please explain how these sites and this monitoring frequency will provide
sufficient information to understand the ongoing impacts of stormwater.
Wet weather sampling is an important addition to monitoring programmes, to identify
contaminants directly linked to stormwater and those which may only have pulse effects
during rainfall that are not identified during long-term monitoring. For example, recent wet
weather monitoring shows that lead, copper and zinc levels are high in waterways during wet
weather events, but these contaminants record low levels overall in the long-term
monitoring, which can be undertaken during dry or wet weather (Margetts, 2014).
Where possible wet weather sampling sites have been selected to coincide with stormwater
outfalls. However, there are so many outfalls into most of the waterways, that any location
will be influenced by stormwater discharges (Figure 3). The sampling sites have also been
chosen to coincide with long-term monitoring sites (e.g. for water quality and ecology), to
allow important comparisons. Four new coastal sampling locations are also proposed. The
applicant considers that the proposed sites will give a good indication of the effects of
stormwater on water quality in the range of catchments and help identify areas where
stormwater treatment may need to be prioritised.
Wet weather monitoring is logistically difficult to carry-out. The 'right' rainfall event is
required (see the EMP for criteria), which has been forecasted correctly, and the event has
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to coincide with the ability to get to the sites quickly and safely (i.e. not at night). This has
been particularly hard during the dry weather being experienced throughout this year. This
limits the quantity of sites that are able to be monitored in a year. In addition, five-yearly
wet-weather monitoring has been undertaken by the Council for a number of years in
accordance with current stormwater consents. This rotation time coincides with the other
five-yearly monitoring undertaken in the surveyed catchment (e.g. aquatic ecology surveys),
allowing useful comparisons during relatively the same time period. This means that there is
at least one catchment being sampled any given year. Wet-weather monitoring has
provided useful information in the past, and as such, the applicant is proposing to continue
this five-yearly monitoring frequency and considers this will provide additional useful
information for stormwater management.
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Figure 3 - Christchurch City monitoring sites proposed in the Environmental Monitoring Plan of the Comprehensive Stormwater Network Discharge Consent, in
relation to current stormwater outlets; CLM = Contaminant Load Modelling; SWP = Surface Water Plan.
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24) Please provide information that shows how the monitoring sites will provide
information on the effects of stormwater. This should link the contaminant load
modelling completed to date and the Environmental Monitoring Programme. Please
provide details on:
a) The number and location of stormwater outlets relative to the proposed
monitoring locations; and
b) The size of the sub-catchment areas and a description of the land use activities
within them of each of the stormwater outlets and an analysis of the sources of
contaminants in each catchment i.e. activities in the catchment.
Council staff discussed this question in detail with CRC staff, as to answer it fully requires
substantial collation of information, some of which is not yet available. The response below
is based on agreement between the two parties as to what information would be sufficient to
address this question.
As discussed previously, most of the waterways in Christchurch City have hundreds of
stormwater outfalls, so stormwater likely influences their entire reaches (Figure 3).
Waterways are also affected by sheet flow of stormwater along their entire lengths. For the
Banks Peninsula monitoring sites proposed in the EMP, these have been chosen based on
their immediate proximity to stormwater outfalls (Figures 4 and 5). Therefore, the proposed
sites in the EMP are considered appropriate to assess the effects of stormwater across the
receiving environments. Most of these sites have also been monitored for many years,
some in accordance with current stormwater consents, so it is beneficial to keep these the
same to ensure historical comparisons are possible.
Specific contaminant load modelling will be undertaken for each SMP as they are developed,
to inform stormwater management approaches for these catchments. This modelling will
detail sizes of sub-catchment areas, associated land use and an analysis of the sources of
contaminants in each catchment. Modelling has so far been undertaken for the Styx River,
South-West and Avon River SMPs. Specific details and results of the Avon River
contaminant load modelling were included in the Avon SMP document submitted with the
application. Figure 6 also shows the Christchurch City monitoring sites in relation to land
use, which shows that the sites will assess the potential effects from the range of different
land uses.
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Figure 4. Lyttelton Harbour, Cass Bay, Governors Bay and Diamond Harbour monitoring sites proposed in the Environmental Monitoring Plan of the
Comprehensive Stormwater Network Discharge Consent, in relation to existing stormwater network; SWP = Surface Water Plan.
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Figure 5. Akaroa Harbour monitoring sites proposed in the Environmental Monitoring Plan of the Comprehensive Stormwater Network Discharge Consent, in
relation to existing stormwater network; SWP = Surface Water Plan.
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Figure 6 - Christchurch City monitoring sites proposed in the Environmental Monitoring Plan of the Comprehensive Stormwater Network Discharge Consent, in
relation to existing land use
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Surface water quantity/flooding
25) Table 6 of the proposed consent conditions only specifies flood mitigation targets for
the Ōtākaro/Avon River, Pūharakekenui/Styx River and Ōpāwaho/Heathcote River.
There is no detail provided on the proposed management of flood risk in the other
catchments.
a) What is the overall proposed approach to manage flood effects? Is it proposed to
reduce the risk of flooding or not to exacerbate flood risk?
The overall approach is to set the strategy for managing flood risk based around the surface
water plan for that particular catchment, which is why specific flood mitigation targets are
only provided for rivers which have adopted SMPs. This may entail a reduction in flooding at
some locations and possibly a minor increase in flooding at other locations such as the
Lower Styx Basin. In the absence of an SMP, the approach is to not exacerbate flood risk
as a result of greenfield or brownfield development, and to take opportunities as they arise to
reduce flood risk. It is worth noting that major investigations are being undertaken by the
Land Drainage Recovery Programme (LDRP) to recover from flooding exacerbated by
Earthquake effects. Of necessity this programme is investigating strategic options in the
estuary in conjunction with stop banks. There is also expected to be some cross-over
between the LDRP and Council's Capital Programme, as several projects designed to
mitigate future greenfield development may be advanced ahead of schedule to provide
additional flood mitigation benefits, particularly in the Heathcote River catchment.
There are also studies such as the "Three Waters Strategy" which will consider the effect of
sea level rise along with stormwater, waste water and water supply. These investigations
have a longer time horizon than the CSNDC and the outcomes of these investigations will
impact on the surface water plans for each major catchment. These investigations will
suggest options for the long term location of stopbanks in the lower Avon River and flood
mitigation strategies for the lower Heathcote River. The proposed District Plan also provides
planning approaches to reduce flooding of residences. For the most part the authorisations
for discharge of stormwater under this consent will seek to not exacerbate flood risk and will
require either onsite or collective stormwater quantity mitigation. Where opportunities arise,
it is intended through the CSNDC and the SMPs to reduce flood risk by such measures as
retro-fit mitigation within existing developed catchments as has occurred within the Awatea
Basin, where flood mitigation and water quality treatment has been provided for the existing
Hornby area.
b)

Is it proposed to update Table 6 with targets for the other 4 catchments once
modelling work has been completed?

Targets will be set when the SMPs for the respective catchments are completed. These
targets will be enumerated based on modelling or the outcome of field monitoring as in the
case of the Halswell River. These targets will be documented in the respective SMPs which
are to be certified by CRC.
26) Is development in the upper Wilsons Drain catchment expected to increase
stormwater flows and volumes? If so, please provide the following:
a) To what extent are stormwater flows and volumes likely to increase?
The total area of Wilsons Drain catchment at the floodgates is approximately 170 ha.
Currently the catchment comprises part of the Belfast residential area (approximately 72 ha),
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an industrial area of approximately 17 ha at Chaneys, and approximately 81 ha of rural land
north east of Belfast. Gradual land use change of the rural land to Business/Industrial is
anticipated over the period of the Styx SMP and mitigation of this new development is
addressed in the SMP. The resulting significant change in catchment impervious area will
increase peak flood discharges and storm runoff volumes. For example, ignoring any
backwater flood effects from Otukaikino Creek, the unmitigated 2% AEP 6 hour duration
peak flood discharge in Wilsons Drain at the floodgates post-development is estimated to be
approximately 65% higher than pre-development and the increase in runoff volume is
estimated to be approximately 50% higher.
The rural land is characterised by very high groundwater levels and numerous springs (i.e.
poor drainage). The runoff coefficients are relatively high which has the effect of reducing
the difference between pre and post-development runoff discharges and volumes than
otherwise would be the case.
b) What mitigation measures (if any currently) are proposed?
Mitigation measures proposed comprise two large stormwater treatment and detention
facilities - Otukaikino and Chaneys located on Main North Road south and east of Otukaikino
wetland respectively. Both facilities comprise a first flush sedimentation basin followed by a
constructed wetland. Detention storage is provided by surcharging the wetlands by up to 0.5
m depth during moderate to extreme events. The detention storage provided by these two
facilities in the Styx SMP totals 63,382 m 3. In comparison, the difference in runoff volume
between pre-development and post-development for the 2% AEP 6 hour duration storm is
estimated to be approximately 27,100 m3.
c) Please provide an assessment of effects on flows and volumes at the Wilsons
Drain floodgates discharging into the Ōtukaikino River.
The effects on flows and volumes at the floodgates will be no more than minor because
adequate flood storage will be provided at the two treatment and detention facilities to
attenuate storm runoff during moderate to extreme events up to longer than 12 hours critical
duration. The discharges from the facilities will be controlled by outlet control devices set at
the appropriate level. These facilities were included in the Styx River SMP and resource
consent for discharge issued by the CRC.
This catchment is part of the existing SMP for the Styx River (Figure 7 below).
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Figure 7 - Styx SMP Blueprint - Lower Wilsons Sub-catchment

27) What is the effect of the proposed development and stormwater treatment facilities
on base flow and stormwater flows and volumes at the downstream boundary (outlet)
of the Halswell Stormwater Management Plan area?
a) If these flows/volumes are expected to increase, has their effect on performance
of the Halswell River rating district drainage and flood mitigation system been
modelled, and if so what were the results?
It is unclear exactly how base flows will be affected in this area, but the expectation is
that there may be no significant change for the catchment as a whole. Some subdivision
developments in this area have involved de-watering drainage activities which are
discharged directly into the surface waterway. The de-watering lowers the water table,
which reduces the natural discharge of groundwater into the surface waterway that
receives that discharge or nearby waterways within the same catchment, but that
decrease will be offset by the point source discharge from the dewatering drains. As a
result the distribution pattern of water entering the drains in the catchment headwaters
may change, but the total baseflow at a downstream location may not be greatly
different.
In terms of stormwater management effects, subdivisions will be managed to avoid
increases in peak stormwater flows by detention and/or infiltration of stormwater.
Consequently, baseflows should be maintained and peak flows should not increase.
b) Please advise how this gives effect to the Policy 9.4.9 of the proposed Land and
Water Regional Plan.
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Policy 9.4.9 is "to prevent any increase in inundation of land in the Halswell River/Huritini
catchment, the discharge to surface water of any stormwater or drainage water in the
Halswell River/Huritini catchment that is not within an area covered by a consented
stormwater management plan will require specific evaluation to ensure hydraulic
neutrality through a resource consent process." The Halswell catchment stormwater plan
is consented as part of the South West Christchurch Stormwater Discharge Consent and
is included in the CSNDC so to that extent it gives effect to this policy.
28) There is a CCC managed flow recorder site in the Halswell River on Sabys
Road. Please clarify:
a) What is the duration of the flow record at this site?
The recording began on 14 March 2014 and the site is regarded as a permanent site.
b) What is the frequency of flow recordings, and how reliable is the stage/flow
rating?
The levels are measured at five minute intervals and the rating has been performed by
NIWA. The site has been gauged four times since it was installed in March 2014 but a
stable rating curve has yet to be established for the site.
c) Could this site use rainfall and flow records to reliably monitor how the effects of
future development of the Knights Stream and Cases Drain catchments are
mitigated by the proposed stormwater treatment facilities?
There are no proposals to add further flow monitoring to this catchment beyond the
instrumentation of the outlet to the Longhurst subdivision which was earlier agreed with
CRC.
29) Please describe how you will monitor the effects of development on surface water
flows in the Halswell catchment? This should include a consideration of whether
additional flow recorders are necessary.
Using the Sabys Road recorder and the flows recorded by CRC at Ryans Bridge, the
applicant will investigate whether there is a correlation between changes in water level and
development. The EMP has been updated to reflect this (Attachment 1). The monitoring of
the Longhurst subdivision will provide some site-specific detail on a typical subdivision in the
area. There are three rain gauges in the near vicinity namely at Wigram detention basin
(since 1995), at Templeton (since 1990) and at Sparks Rd (since 1967) which can provide
information for any rainfall/runoff studies that may be helpful to future investigations.
30) For the new and existing flood models, do you proposed to calibrate/re-calibrate
these models following significant flood events? If so, please describe how the
models will be updated and at what frequency.
The large storm event in March 2014, which affected the Avon and Heathcote catchments,
has been used to check and re-calibrate the existing models. This would be normal practice
which is expected to continue into the future. It is also proposed that the stormwater models
be updated at 10-yearly review under the proposed conditions of the CSNDC (proposed
Condition 11). The models have however been under continuous development and review
in response to the need for earthquake recovery planning information. The Council is
presently undertaking a further major review of the existing models to produce a city-wide
model using the latest Danish Hydraulic Institute modelling platform and including additional
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detail in tributary areas which were previously represented as lumped catchment areas.
This city-wide modelling will be able to run all of the main catchments together and thus
represent the cross catchment boundary flows (e.g. between the Styx and Avon and the
Avon and Heathcote catchments) which can occur in major storm events as well as provide
more information for re-building in existing developed areas. The degree of model
development since the earthquakes has been quite exceptional and a more modest
programme of maintenance and model recalibration is anticipated once the city-wide model
is operational. There is no regular programme of model upgrade or development. Models
will be reviewed and updated as needed to support the planning needs of the City Council.
31) Do you propose to undertake further monitoring of surface water levels/flows at
additional sites as new development and mitigation measures are undertaken. If
additional monitoring is proposed, please provide details of what this entails.
New water level monitoring has recently been installed in Croziers Drain (in Cranford Basin)
and in Dudley Creek downstream of Aylesford St. A doppler flow measuring device is
installed in the Dudley Creek Diversion pipeline downstream of the Bullers drain intersection.
These have been installed to gather additional data for planning flood mitigation initiatives in
Dudley Creek and Flockton Basin. These are expected to be permanent monitoring sites
which will be used to monitor and manage flooding in the Flockton area. A short term (12 to
18 months) but widespread monitoring of water levels is proposed at about 100 sites across
the city to provide calibration information of the city-wide model. Other monitoring
installations may be installed on a project by project basis however no further permanent
installations are proposed in the near future.
Groundwater quality objectives, targets and effects
32) Based on the groundwater quality data currently collected from community supply
wells and as required by the existing network discharge consents, are any adverse
effects on groundwater quality attributable to the discharge of stormwater?
The only groundwater quality monitoring data that could be associated with stormwater
management activities are occasional and isolated E. coli detections in the CCC monitoring
programme for their public supply wells. A review of CCC monitoring records from public
water supply wells show that five detections have occurred between 1989 and 2014. These
have occurred at five different locations: Avonhead, Bexley, Burnside, Hornby (Denton Park)
and Sydenham.
The wells where detections occurred at Avonhead and Bexley are very deep (>100 m) and
the wells at Bexley and Sydenham are located beneath low permeability confining strata
which would indicate the detections in these wells are most unlikely to reflect contamination
in the source aquifer.
Shallower wells in the western city are at greatest risk of contamination. The detections at
Burnside and Denton Park fall into this category. For the Denton Park detection, no rainfall
occurred on the day of the detection, or the day prior to the detection and the highest rainfall
recorded in the 10 days prior to the detection was a relatively small event of 7.4 mm which
would not have generated any significant stormwater discharge event. However, for the
Burnside detection, 20.8 mm of rain fell on the day of the detection and 27.4 mm the day
preceding the detection, so it is possible that stormwater could have caused the E. coli being
detected in the shallow (16.4 m deep) well.
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The results do not indicate any obvious or consistent pattern of stormwater discharges
affecting the CCC public water supply wells, although the risk of contamination is present for
shallow wells in the western area of the City and could have occurred for the one detection
at the Burnside pumping station. These wells are classified as “not secure”, based on the
Drinking-water Standards for New Zealand 2005 (revised 2008), because they contain
relatively young water. All shallow wells in the north-west zone in the city that have been
deemed to be "not secure" are being replaced. Many are being replaced as part of
earthquake repair program of work and others to reduce the risk of contamination from
surface water and stormwater with the aim of achieving the same public water supply grade
for the north-west zone as the rest of the City. This work program is to be completed in
2018, and covers the following pumping sites: Farrington, Burnside, Crosbie, Avonhead,
Wrights, and Grampian. The Harewood pump station is to be relocated to a new site with
deep wells.
In general, the random and infrequent detections of E. coli that have occurred are more likely
to relate to well head or sample collection and handling issues rather than any contamination
effect in the aquifer. Deepening of the wells now effectively eliminates the risk of
contamination from the surface water sources and with improved well head security
measures will ensure reduced risk from well head sources.
The Council is only aware of one specific groundwater sampling assessment of shallow
groundwater near an existing infiltration basin in Christchurch. This is reported in Brough A,
Harrington, G; 2007; Further Monitoring of the Kirkwood Infiltration Basin; 2007 South
Pacific Stormwater Conference. It included grab samples of stormwater, underdrainage and
groundwater. The report concludes that the sampled stormwater generally had lower
concentrations of contaminants than would be expected from published literature. Whilst
the groundwater did show some adverse groundwater quality effects, including E. coli
detections, this was not attributable to the stormwater discharge and seemed to be more
related to activities upgradient of the subdivision.
In summary there are no documented groundwater quality effects directly attributable to the
discharge of stormwater.
33) Do you propose that the well separation zones described in section 8.4.9 of the
application apply to all stormwater infiltration devices or only those large scale
systems constructed by CCC?
Only for the large scale systems constructed by CCC, or that will be vested to CCC when
they become operational.
34) Please provide information on any current infiltration system that are within the
proposed separation zones of wells. Are there any adverse effects of the current
systems installed on any of these wells?
Section 8.4.9 of the AEE defines separation zones between stormwater infiltration facilities
and public water supply wells. Figure 8 (attached to this response) shows three
contamination risk zones for the Christchurch City aquifers. Zone 1 is characterised by
relatively free draining strata and a downward hydraulic gradient which is where stormwater
systems are most likely to infiltrate down into the aquifer. Figure 8 also shows the public
water supply wells where current or proposed stormwater basins that may have an infiltration
component for their stormwater management occur within the proposed separation zones.
These occur at Burnside Park, Dunbars Rd, Hornby (Denton Park), Sockburn, Addington
and Wrights Rd, as well as shallow emergency back-up supply bores at Christchurch
International Airport, although these are not used for the routine airport water supply.
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With the exception of one E. coli detection at the Burnside pumping station on 18 August
2011, there is no indication of any contamination that has occurred at these wells that can be
attributed to groundwater contamination arising from CCC stormwater management
activities.
35) The application states that “For situations where wells occur within those separation
zones, they should be subject to special monitoring and have contingency measures
in place if a hazardous substances spill was to discharge into ground or if E.coli,
were to reach the well.”
a) Does this apply to existing infiltration systems and wells?
Yes, CCC places a high priority on protecting the quality of its public water supply wells. The
proposed measures apply to all CCC public water supply wells that occur within the
separation zones for large scale systems constructed by CCC, or vested to CCC.
b) If so, what monitoring or contingency measures are proposed to protect existing
wells?
Regular monitoring on public water supply wells is already in place. It occurs in accordance
with the following schedule:
 Pumping stations in the CCC north-west pressure zone are sampled most
regularly, because they abstract more recent groundwater. One sample is
collected for E. coli analysis from a different pumping station each day, so
that on average each pumping station gets sampled 3 or 4 times per
month. These samples are composite samples from the pumping station,
which represent the combined flow from whichever wells are pumping at
the time of sampling.
 Pumping stations in all other pressure zones have older groundwater and
therefore have a lower risk of E. coli contamination and are sampled for E.
coli at a monthly frequency. These samples are also composite samples
from the pumping station, which represent the combined flow from
whichever wells are pumping at the time of sampling.
 A representative selection of public supply wells get sampled every year for a full

chemical analysis. This achieves a representative sample from each aquifer and
(where possible each pressure supply zone) each year, and to have each aquifer at
each pumping station tested every 5 years. For this 5-yearly sampling individual wells
are tested via the sampling point on the wellhead, but at stations where all the wells
extract from the same aquifer composite samples are taken from the pump.
If an E. coli detection occurs, or if there is considered to be an unacceptable risk of E.
coli detections, or of there is a hazardous substance spill then; any at risk wells are
taken out of service and the City Environment Group Procedures Manual for Water
Supply (WS-003: Respond to Drinking Water Contamination -Microbial or Chemical) are
implemented until there is satisfactory evidence that no contamination will enter the
reticulated supply. Refer to Attachment 9 for the CCC Procedure WS-003.
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36) Section 7 of the application characterises stormwater discharges and the
contaminants likely to be present. The assessment of the localised groundwater
effects only assesses risks of E.coli, nutrients, zinc and copper.
a) Please explain why the other contaminants found in stormwater will not adversely
affect drinking water quality.
The analysis has focussed on the more mobile contaminants that have the highest
concentration relative to the drinking-water standards. If these contaminants do not show an
adverse effect it is unlikely that any other contaminants would cause a problem.
37) Table 5 of the proposed consent conditions refers to groundwater quality targets
based on the Maximum Acceptable Values (MAV) from the Drinking Water Standards
and no increase in E.coli at drinking water wells. Schedule 8 of the proposed Land
and Water Regional Plan specifies Region-wide Water Quality Limits for groundwater
that are based on <50% of the MAV for metals and an E.coli limit of <1 organism/100
millilitres.
a) Please explain why the proposed Land and Water Regional Plan limits are not
being used as targets.
Any discharge of stormwater to ground represents an improvement in the effects of
stormwater on the quality and quantity of surface waterways in the area. Therefore the
groundwater quality targets are related to effects on the groundwater environment. The
reason those values were chosen is because the main potential adverse groundwater quality
effect arising from these stormwater discharges to groundwater is the effect on the potability
of a water supply bore.
The LWRP limits are the same as proposed in the application for E. coli. For the metal
parameters that are listed in Table 5 it is unlikely that the 50% targets will be reached.
Therefore, Table 5 in the proposed conditions has been modified so that the targets are
consistent with the LWRP as follows:
Objective

Protect
drinking
water
quality




Target

Basis for Target

Baseline

Maximum
concentration
not to
exceed:
Dissolved Copper: 1
mg/L
Dissolved Lead: 0.005
mg/L
Dissolved Zinc: 0.75
mg/L

The most important use of
Christchurch groundwater
is the supply of the urban
reticulated drinking water
supply. Contaminants in
stormwater that infiltrate
into the ground could
impact on the quality of
water supply wells and/or
springs. The compliance
criteria for a potable and
wholesome water supply
are specified in the
Drinking-Water Standards
for New Zealand 2005
(Revised 2008). Metals
and E.coli were chosen for
these targets, as these are
contaminants present in
stormwater. The target
values for copper and lead
are taken from the LWRP,

10 years of
previous
groundwater quality
monitoring data
from CCC public
drinking water
supply wells and
pumping stations.

No increase in the
concentration of
Escherichia coli at
drinking water supply
wells caused by
stormwater discharges.
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which details that
concentrations are not to
exceed 50% of the
Maximum Acceptable
Value (MAV) specified in
the New Zealand drinking
water standards. An
equivalent criteria has also
been applied to the zinc
target, which is not
included in the LWRP, but
has a guideline in the
drinking water standards.

These targets should only apply at water supply intakes, because that is the point at which
the water is being used for the purpose that the target is relevant to. The targets may not be
met (particularly E. coli) in the shallow groundwater immediately adjacent to a basin and its
overflow chamber. However that does not indicate an adverse effect. To the contrary, the
discharge to ground represents a better overall outcome because the stormwater is not
being discharged directly to the river and because there is significant attenuation of the
contaminants between the shallow groundwater and the deeper and more distant water
supply wells.

Groundwater quality monitoring
38) The proposed groundwater quality monitoring relies on the CRC existing monitoring
network and monitoring undertaken at public supply wells. Please provide information
to show how these data will provide information on the effects of stormwater
discharges.
The main potential adverse effect that the groundwater quality monitoring is focussed on is
the effect on drinking water supply bores. Therefore the monitoring is focussed on those
potential receptors or on bores that abstract from the same aquifers that are used for that
purpose. Other potential groundwater quality effects relate to discharges to surface
waterways. That issue is addressed by surface water monitoring. Furthermore it is
recognised that any discharge of stormwater to ground represents an improvement in the
effects of stormwater on the quality and quantity of surface waterways in the area.
Groundwater quantity effects
39) What is the potential impact on the management of stormwater and flooding as a
result of possible groundwater level rise associated with sea level rise?
Sea level rise within the term of this consent is unlikely to have any significant effect on the
groundwater level rise which will not be accommodated by the existing open channels
(releasing higher groundwater levels into the network) and pumping systems already in
place. All new stormwater systems and upgrades of existing systems are none-the-less
designed with sea level rise of up to 1 m in mind. Either the capacity to manage sea level
rise of up to 1 m is designed into the facilities or the potential to adapt the system to
increasing sea level rise is embodied into the design.
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Groundwater soakage systems are sited taking into account the depth to the water table.
This site selection criterion can allow for sea level rise effects. Consequently the potential
impact on the management of stormwater and flooding as a result of possible groundwater
level rise associated with sea level rise can be managed by appropriate site selection. If any
existing basins are affected by sea level rise effects they could be fitted with under-drainage
systems. Having said that, the larger stormwater soakage systems are located on the
western side of the city where potential groundwater level rises due to sea level rise will be
limited by the constraint achieved by discharges to spring-fed streams. In effect, these
streams act as a pressure release valve to the groundwater system.
40) Please identify the mitigation, method or criteria that will be used to ensure that
infiltration basins are appropriately sited to avoid adverse impacts of groundwater
mounding.
These potential effects are avoided by site specific assessments of potential soakage basin
locations related to:
 The type of strata;
 The infiltration characteristics;
 The range of water table fluctuations.
These parameters are assessed so that infiltration basins are sited above strata that are
sufficiently permeable to accommodate the basin infiltration rate within the depth range that
occurs above the water table.
41) Section 8.4.10 describes that stormwater infrastructure associated with urban
development have the potential to divert groundwater and that this can include
seams of permeable gravels that are linked to spring discharge points.
a) Please describe any mitigation measures proposed to minimise the impact of
underground services on spring flows.
Two main mechanisms are used to minimise this effect:
 By ensuring that any diversions of flow in permeable gravel seams are returned to
similar strata, or surface waterways, within the same catchment.
 By using low permeability backfill in the trenches for underground services to provide a
plug that avoids diversion into a different catchment.
Groundwater quantity monitoring
42) The Environmental Monitoring Programme outlines that groundwater levels will be
monitored monthly via a network of wells across the city.
a) Please explain how this monitoring will provide meaningful data on the effects of
stormwater management on groundwater recharge and on spring flows
The monitoring network gives a general indication of the water table position across the
whole city. This will provide an indication of how the water table responds to changes in
perviousness of the land surface and changes in infiltration patterns of stormwater. This
city-wide monitoring does not define localised changes around any particular basin, however
any potential adverse issues at a localised basin scale are most easily identified by direct
observations of the drainage of water from the basins. Slow or delayed drainage will
indicate issues related to soil infiltration and/or groundwater mounding problems.

37

Effects on spring flows will be identified by direct observations of changes in the surface
waterways in which they occur.
Soil quality monitoring
43) Please provide details of who will be taking the soil quality samples at the infiltration
facilities. Will it be a Suitably Qualified and Experienced Practitioner?
CCC has a team of trained technicians who are suitably qualified and experienced to
undertake the field sampling required by the monitoring programme, including the collection
of soil samples.
Reporting of monitoring results
44)
a) Please describe how compliance with Condition 8 will be reported?
b) How will the “maintenance” or “improvement” of water quality, instream sediment
quality, aquatic ecological health and mana whenua values be determined?
c) Do all sites for all parameters need to show maintenance or improvement or will
results be averaged to determine the annual result?
Tables 3 and 4 of the proposed CSNDC conditions (Attachment 2) have been updated to
reflect the new methodology to assess maintenance and improvement of the Receiving
Environment Targets, as agreed between the applicant and CRC staff. As described in
answer to question 19b, the applicant has undertaken a template assessment against
Condition 8, which can be found in Attachment 8. These types of assessments will be
presented in a monitoring report, which will include summaries of the specific points detailed
in the reporting sections of the EMP. Results will be assessed for each parameter at each
site and not averaged.
45) The Environmental Monitoring Programme describes that monitoring results will be
assessed against the most relevant indices and guideline levels where available.
a) Please provide details of what guidelines and guideline levels will be used for this
assessment.
The applicant has now provided this information in Table 3 of the EMP (Attachment 1).
Responses to monitoring
46) Section 12.2 of the application states that the response to monitoring if the Receiving
Environment Objectives are not being met is to consult with the Stormwater Issues
and Management Committee. The proposed conditions state that if the Receiving
Environment Targets are not being met, then an investigation will be performed and a
report provided to CRC.
Please clarify the proposed response to monitoring results that show the Receiving
Environment Targets and Objective are not being met.
The proposed CSNDC conditions (Attachment 2) are correct - if the targets are not met, then
an investigation will be performed (Condition 29a) and a report provided to CRC (Condition
29b). If there is then disagreement regarding the outcome of this report, the SWiM
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Committee will be consulted to determine what the outcome should be (Conditions 29c and
d).
47) A detailed investigation is proposed to study three infiltration basins to assess the
impacts of the stormwater discharge on groundwater quality and groundwater
quantity.
a) Please explain how the results of this study will contribute to the existing and
future Stormwater Management Plans.
A detailed investigation will consider the drainage rates within the basin, the magnitude and
extent of mounding around an infiltration basin and the migration of contaminants away from
the basin. This information will help to refine the site selection and design criteria for future
basins.
If the monitoring showed any adverse effects arising from existing basins, those adverse
effects could likely be addressed by one, or a combination of the following measures:
 modifying the soil or planting within the basin;
 installing under-drainage (or interception drains) to redirect the infiltrating water to a
more appropriate discharge location;
 providing water treatment or an alternative water supply to any affected wells.
48) If statistically significant changes in water quality, instream sediment quality, aquatic
ecosystem health and mana whenua receiving environment targets are to be used to
prioritise mitigation, how will areas be identified for intervention if all or many results
show a decline?
Sites will be prioritised based on a number of factors, including how many targets are not
met (i.e. priority will be greater for sites with a greater number of targets not met), ecological
values (i.e. priority will be greater for sites with greater ecological value), management
practices outlined in the individual SMPs and ability to mitigate effects. This prioritisation will
be discussed within the monitoring reports in accordance with Condition 30, giving CRC an
opportunity to comment on the appropriateness of this prioritisation (particularly with respect
to Condition 30c).
49) When monitoring results are used to determine what areas should be prioritised for
mitigation, will freshwater sites and coastal sites have equal weighting?
Yes, freshwater and coastal sites will have equal weighting.
Updates of the Environmental Monitoring Programme and Stormwater Management
Plans
50) How will you ensure that any revisions of the Stormwater Management Plans or
Environmental Monitoring Programme do not result in adverse effects on cultural
values?
This is a matter that will be regularly considered and discussed by the Integrated Water
Management working group, as discussed in the response to question 52. This will ensure
that any potential adverse effects on cultural values are considered, discussed and if
required, mitigated.
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Cultural health objective, target and monitoring
51) Tables 3 and 4 indicate that the objective and target for the cultural health of the
Takiwā has not been discussed with the Papatipu Rūnanga. Please provide the
outcome of any further consultation with the Papatipu Rūnanga about the proposed
objectives and targets and the proposed mana whenua monitoring.
Discussions are still ongoing with Papatipu Rūnanga, as the applicant has been working first
to ensure that the proposed CSNDC conditions are acceptable to CRC. This will be one of
the first topics for discussion by the Integrated Water Management working group once it
has been established. The applicant intends to complete consultation with Papatipu
Rūnanga on this issue prior to the hearing and will provide an update at the hearing.
52) The cultural impact assessment for the Ōtākaro/Avon Stormwater Management Plan
includes recommendation 1 which specifies that CCC should establish and resource
a Working Party to facilitate ongoing engagement with all 6 Papatipu Rūnanga.
Please provide details about whether this group will be established and if so, the
responsibilities of this group and how this group will function?
CCC is working with Mahaanui Kurataiao Ltd and Papatipu Rūnanga to finalise a Terms of
Reference for a working party to focus on integrated water management (Three Waters). It
is planned that the Integrated Water Management working group will meeting regularly, from
October 2015 onwards, to discuss not only stormwater management issues but also waste
water and potable water matters.
53) The cultural impact assessment also identifies a recommendation that an
investigation is conducted into the present use of Horseshoe Lake and how the
cultural values associated with it can be recognised and provided for within its future
management. Will this investigation occur? If so, how will this investigation be
undertaken?
This will be one topic for discussion by the Integrated Water Management working group,
once it has been established.
Additional information
54) In a letter from the CRC dated 1 October 2015 from Adele Dawson, a supplementary
question was raised regarding sediment discharges from roads on Banks Peninsula.
In that letter it was considered by CRC that rural roadside drains do not form part of
the reticulated stormwater network as defined in the Land and Water Regional Plan.
The CCC agrees with this assessment, and has not included these roads in the
CSNDC application. It is important to note that the CSNDC is an application for the
reticulated CCC stormwater network, and this includes the settlement areas on
Banks Peninsula (i.e. the settlements have a reticulated stormwater network). The
rural roads outside of the settlement areas on Banks Peninsula are not part of the
reticulated stormwater network, and are therefore not included in the CSNDC. Any
resource consent that is required for stormwater discharges from rural roads will
need to be applied for separately from the CSNDC.

55) Following discussions with CRC regarding the proposed monitoring, the applicant
has added an additional ten sites that will be monitored monthly for fine sediment
cover of the streambed. This is due to stormwater potentially contributing significant
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amounts of sediment to the receiving environment and therefore this monitoring will
help measure this potential effect. The proposed sites and their rationale for
selection are outlined in Table 2. The proposed sites and methodology have been
added to the EMP.
Table 2. Rationale behind proposed sites for monthly fine sediment cover
Catchment

Site selected

Dudley Creek
(AVON10)
Avon

Avon River at Carlton
Mill Corner
(AVON12)

Heathcote

Cashmere Stream,
behind 406
Cashmere Road
(HEATH27)
Heathcote River at
Rose Street
(HEATH06)

Nottingham Stream
at Candys Road
(HALS03)
Halswell
Knights Stream at
Sabys Road
(HALS05)

Styx River at Main
North Road
(STYX03)
Styx
Kaputone at Belfast
Road
(lower) (STYX05)
Ōtūkaikino

Ōtūkaikino Creek at
Omaka Scout Camp
(OTUKAI03)

Rationale
This site is monitored for monthly surface water
quality, five-yearly surface water quality, five-yearly
instream sediment quality and five-yearly aquatic
ecology. Dudley Creek is a tributary of the Avon River
that is subjected to urban stormwater discharges. It
has high levels of suspended sediment, which are
shown to be increasing (Margetts & Marshall, 2015).
There are also improvement/flood mitigation projects
currently occurring, which may reduce sediment
levels.
This mainstem site is downstream of an urban
stormwater discharge and is tested for monthly
surface water quality, five-yearly wet weather surface
water quality and five-yearly sediment quality.
Cashmere Stream is a tributary of the Heathcote
River that has good ecological values. This site is an
annual aquatic ecology monitoring site that is located
downstream of an urban stormwater outfall.
This site in the mainstem is monitored for monthly
surface water quality, five-yearly surface water
quality, five-yearly instream sediment quality and fiveyearly aquatic ecology. This site is subjected to urban
stormwater discharges.
This site is monitored for monthly surface water
quality, five-yearly surface water quality, five-yearly
instream sediment quality and five-yearly aquatic
ecology. Nottingham Stream is a tributary of the
Halswell River and is subjected to urban stormwater
discharges.
This site is monitored for monthly surface water
quality, five-yearly surface water quality, five-yearly
instream sediment quality and five-yearly aquatic
ecology. Knights Stream is a tributary of the Halswell
River. The catchment is currently rural, but residential
developments are planned.
This site is monitored for monthly surface water
quality, five-yearly surface water quality, five-yearly
instream sediment quality and five-yearly aquatic
ecology. This is a mainstem site subjected to urban
stormwater discharges.
This site is monitored for monthly surface water
quality, wet weather surface water quality and fiveyearly sediment quality. Kaputone Creek is a tributary
of the Styx River which drains predominantly rural and
commercial land.
This site is monitored for monthly surface water
quality, five-yearly surface water quality, five-yearly
instream sediment quality and five-yearly aquatic
ecology. Ōtūkaikino Creek is a tributary of the
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OTUKAI 07

Ōtūkaikino River which drains predominantly rural
land.
This mainstem site will be monitored for aquatic
ecology (five-yearly and annual). The location of this
site is yet to be determined, but is planned to be
downstream of a stormwater outfall from future
residential developments.
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1

Introduction

1.1

Background and Purpose

In accordance with the following consent conditions of the Comprehensive Stormwater
Network Discharge Consent (CSNDC), the primary purpose of this Environmental Monitoring
Programme (EMP) is to determine, (a) whether the receiving environment objectives are
being met and (b) what the potential effects of stormwater are within the receiving
environment:

Environmental Monitoring Programme
27. The consent holder shall implement the EMP, attached to this consent, with the
purpose of assessing compliance against the Receiving Environment Targets in
Condition 7 of this consent.
28. Any amendments to the EMP may not replace the previous version, until the EMP
has been certified by the RMA Compliance and Enforcement Manager of the
Canterbury Regional Council as complying with the requirements of Condition 27.
Responses to Monitoring
29. If the monitoring results identify that the Receiving Environment Targets set out in
Tables 3, 4 and 5 are not being met, the consent holder shall:
a) Perform an investigation to identify whether this is due to the effects of
stormwater network discharges;
b) Compile the results of such investigation into a report to be submitted to
the Canterbury Regional Council. The report shall include, at minimum:
(i)
A description of the investigation methodology
(ii)
An evaluation of whether the monitoring results are due
to stormwater network discharges or not
(iii)
An assessment of options for correction/remediation (if
effects are likely due to stormwater network discharges)
(iv)
A timeline of implementation of corrective
action/remediation (if necessary)
c) If, upon submittal of the above report, agreement between Christchurch
City Council and Canterbury Regional Council cannot be reached
regarding any aspects of the report referenced in Condition (29b), the
consent holder shall consult with the SWiM Working Party in accordance
with the Joint Christchurch City Council and Canterbury Regional Council
Stormwater Management Protocol or subsequent revisions to the
Protocol, and in accordance with any agreements entered into between
the consent holder and Papatipu Rūnanga; and

d) Implement any actions or changes identified as necessary by SWiM
through the consultation under Condition (29c).
Reporting

30. The consent holder shall provide an annual report to the Canterbury Regional
Council, Attention: RMA Compliance and Enforcement Manager, and Papatipu
Rūnanga (via Mahaanui Kurataiao Ltd) by 30 June each year. The report shall
include, where appropriate:
a) A summary of the outcomes of monitoring, discussions or consultation,
carried out in accordance with Condition (27) and any responses carried
out under Condition (29);
b) The supply of an updated Schedule 1;
c) An update on the timetable for construction and activation of Christchurch
City Council stormwater mitigation systems for each SMP area;
d) Report on any collaboration with Papatipu Rūnanga and any activities
relating to the protection or enhancement of cultural values;
e) Any additional monitoring or investigations undertaken beyond those
specified in the Monitoring Programme, including those undertaken on
industrial sites, that have been initiated to inform the consent holder on
stormwater management effectiveness.
Some of the monitoring will also have the added benefit of informing the refinement and
improvement of stormwater management practices in general.
This EMP includes details (including site info and methodology) of the monitoring of:


Infiltration facilities;



Groundwater;



Surface water levels;



Surface water quality;



Instream sediment quality;



Aquatic ecology; and



Mana whenua.

This programme includes additional monitoring to that required under the consent conditions.
This is to provide additional information useful to mitigate the effects of stormwater discharges
under this consent, such as prioritisation of areas of management. It is also useful information
that can be used for the purposes of achieving CCC plans, strategies and policies. Some of
this information will not specifically be linked to consent conditions, but will be included in the
monitoring report, as detailed throughout the document.
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1.2

Current Environmental Monitoring Programme

The Christchurch City Council (CCC) currently carries out monitoring of treatment facilities,
surface water levels, surface water quality, instream sediment quality and aquatic ecology
throughout Christchurch. This monitoring is to fulfil the requirements of:
(a) monitoring programmes for existing stormwater discharge consents from Environment
Canterbury (ECan) (Table 1);
(b) CCC policies and strategies (e.g. District Plan and Surface Water Strategy); and
(c) to provide information for the operation and development of the stormwater and
wastewater networks.
Table 1. Existing Christchurch City Council stormwater discharge consent monitoring
programmes
Title

Consent

Reference

Interim Global Stormwater Consent Monitoring Plan

CRC090292

MWH, 2009

Monitoring Programme for South-West Christchurch

CRC120223

Golder, 2011

CRC122598

Golder, 2012

Stormwater Management Plan
Monitoring Programme for the Pūharakekenui/Styx
River Stormwater Management Plan

The results of this monitoring are currently summarised annually in reports submitted to ECan
to fulfil the conditions of the three current stormwater consents. These reports are also used
Council-wide for a number of other reasons (e.g. to assess community outcomes). The
existing monitoring programme will be formalised into this one document and updated for the
purposes of both the CSNDC and other CCC requirements.
One of the purposes of the Interim Global Stormwater Consent (IGSC) monitoring plan was to
“to collect information relating to the impacts of stormwater from various land-uses within a
range of SWMP catchments, and the performance of various stormwater devices used to
treat stormwater” (MWH, 2009). This baseline data has been used to better understand the
impacts of stormwater within the city and help in the development of stormwater management
practices. Because of this wider objective, the monitoring programme for the IGSC was more
comprehensive than is intended for the CSNDC. The CSNDC EMP will focus on measuring
compliance with receiving environment objectives as specified in the resource consent
conditions.
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1.3

Consent Receiving Environment Objectives

A key part of the EMP is to determine the receiving environment objectives. Receiving
environment objectives are set out in the conditions.

1.3.1

Surface Water

Receiving environment objectives for aquatic ecology (waterways and coastal areas) and
mana whenua are detailed in Condition 8 7 of the consent:

7. The consent holder shall use reasonable endeavours to mitigate the effects of
stormwater, as measured by the achievement of the surface water quality,
instream sediment quality, aquatic ecology health, and mana whenua Receiving
Environment Targets set out in Tables 3 and 4, at the monitoring sites identified
in the EMP. For the purposes of this assessment, maintenance of current
target levels shall be required for the Ōtākaro/ Avon River, lower Ōpāwaho/
Heathcote River, Ōtūkaikino River, Te Pātaka o Pākaihautū/ Banks Peninsula
and Coastal Waters catchments, and improvement of current target values
shall be required for the upper Ōpāwaho/ Heathcote River, Huritini/ Halswell
River and Pūharakekenui/ Styx River catchments..
Copies of the tables referenced in this condition are provided in Appendix A.
1.3.2

Groundwater

Receiving environment objectives for groundwater are detailed in Condition 9 8 of the
consent:

9.

The consent holder shall use reasonable endeavours to mitigate the effects of
stormwater on groundwater quality as indicated measured by maintenance of
Receiving Environment Targets set out in Table 5 at the monitoring sites identified in
the EMP.

Copies of the tables referenced in this condition are provided in Appendix A.
1.3.3

Water Quantity

Condition 11 10 of the consent describes the water quantity objectives:

10. The consent holder shall use reasonable endeavours to achieve the flood
mitigation targets set out in Table 6 by:
a. Providing stormwater quantity mitigation as outlined in each individual
SMP for all greenfield development, and re-development over the duration
of this consent; and

8

Providing retrofit water quantity mitigation for existing development where
practicable.

The purpose of this condition is to ensure that the adverse effects of increased stormwater
discharge from new development areas (and existing areas where possible) are mitigated.
Maintaining accurate and up to date flood models is an important part of this process, to
design and evaluate stormwater quantity mitigation measures.
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2

Soil Quality Monitoring at Infiltration Facilities

2.1

Purpose for Monitoring under this Consent

The purpose of this monitoring is to ensure that the infiltration treatment facilities do not
accumulate contaminants to a point where it may negatively impact on water quality.

2.2

Soil Quality Monitoring

Under the IGSC, soil quality monitoring took place at five sites which were selected to
represent infiltration or soakage systems and dry detention ponds servicing a range of landuses across the city. It is proposed to continue to monitor those sites, but also add in two
representative rain garden sites. Soils within the five IGSC representative facilities were
monitored in 2010, and this will be repeated in 2015 and continue on a five-yearly basis. This
information will help determine the rate of contaminant accumulation and at what point
remediation measures need to take place. The sites and parameters to be analysed for are
shown in Table 2 and in Figure 1, with co-ordinates provided in Appendix B.
Table 2. Soil sampling monitoring of stormwater devices. Cu = total recoverable
copper; Zn = total recoverable zinc; Pb = total recoverable lead; As = total recoverable
arsenic; Cd = total recoverable cadmium; Cr = total recoverable chromium; Ni = total
recoverable nickel; PAH = Polycyclic Aromatic Hydrocarbons; SVOC = Semi-Volatile
Organic Compounds.
Location

Type of
System

Land Use

Year System
Constructed

Parameters to be
Tested

Denton Park

Soakage
Basin

Residential

1997

Cu, Zn, Pb, PAH

Beckenham
Library

Detention
Swale

Car Park

2005

Cu, Zn, Pb, PAH

Tumara Park

Infiltration and
Detention

Large
Residential

2003

Cu, Zn, Pb, PAH

Hornby
Industrial Park

Infiltration
Basin

Industrial

1995

As, Cd, Cr, Cu, Ni,
Pb, Zn, PAH,
SVOCs

Richmond
Housing
Complex

Swale and
First- flush
Basin

High Density
Housing

2007

Cu, Zn, Pb, PAH

TBC

Rain Garden

TBC

TBC

Cu, Zn, Pb, PAH

TBC

Rain Garden

TBC

TBC

Cu, Zn, Pb, PAH
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Figure 1 Location of soil monitoring sites
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2.3

Soil Sampling Protocol

A representative sample of the soil shall be collected from the relevant soil adsorption basin.
The sample shall be collected from a depth of between zero and 50 millimetres below the
ground surface at the point of lowest elevation. All samples shall be collected using a precleaned (phosphate free detergent) stainless steel trowel and transferred immediately into
jars or containers provided by the laboratory. Field personnel shall wear gloves at all times
during sampling.
A completed chain of custody shall accompany all samples dispatched to an external testing
laboratory. Samples shall be stored in a chilly bin on ice until delivery to the laboratory. At
each sampling location a field sheet shall be completed describing the site characteristics and
photographs taken of the basin surface.

2.4

Analysis

Analysis of soil adsorption basin samples shall occur through an IANZ accredited laboratory.
Detection limits for each parameter shall be suitable to enable comparison of the results with
relevant guidelines and trigger levels for reporting purposes.
The soil sample results shall be compared against the most appropriate and relevant soil
quality guidelines values depending on dominant land use surrounding the stormwater
treatment systems and the use of the individual treatment systems (i.e. recreational reserve).
The following documents will be assessed as to their suitability for comparison with the
results:


Contaminated Land Management Guidelines No. 2 – Hierachy and application in New
Zealand of environmental guideline values (MfE 2003).



Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites
in New Zealand (MfE 1999).



Australian and New Zealand Guidelines for Fresh and Marine Water Quality
(ANZECC 2000).



Trigger values for soil quality contained in other Christchurch City Council stormwater
discharge consent conditions.

The guidelines that are deemed most suitable for comparing the soil sample results will be
accompanied by a justification for their use and suitability.
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2.5

Reporting

The annual monitoring report for the consent shall include a report on the visual inspections
and soil quality monitoring undertaken during the previous calendar year. This report shall
include:


A summary of the visual inspections undertaken;



A summary of any soil quality monitoring;



Identification of key issues and any trends noted;



Summary of any notifications made to ECan and why;



Responses undertaken to any issues identified; and



Recommendations for changes to the maintenance and operation of the facilities.
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3

Groundwater

Stormwater management has the potential to affect groundwater levels, flow in spring-fed
streams and groundwater quality. Therefore, the objective of the groundwater and spring
monitoring programme shall be to provide ongoing information on groundwater levels, spring
flows and groundwater quality so that current trends can be determined and compared with
historical patterns. In achieving this objective in the most efficient manner, use will be made
of existing monitoring programs operated by both CCC and ECan.

3.1

Groundwater Quantity

3.1.1

City-Wide Shallow Groundwater Levels

CCC carry out monthly groundwater level monitoring at the network of wells shown in Figure
2. These wells are typically 6 m deep, or less and provide a general coverage of the water
table elevation across the city.
This network of groundwater level monitoring wells helps to identify patterns of water level
change, some of which will be affected by stormwater management systems and land use
changes that affect the area and location of pervious surfaces and infiltration patterns.

3.1.2

Springs

Springs contribute to the overall flow and quality of surface waterways and in general
arise from artesian sources. The activity is unlikely to impact on springs and overall
issues of water flow or water quality emanating from the springs is incorporated into the
surface water monitoring programme. Particularly significant springs are documented
on CCC and ECan records and any noteworthy changes are likely to be noted and
reported by residents and/or CCC/ECan staff. Any such reports would be investigated
to check on the cause and determine if any mitigation measures are required.
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Figure 2 CCC groundwater level monitoring network
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3.1.3

Localised Groundwater Quantity Issues

Localised groundwater drainage issues can arise from stormwater basins or can be
exacerbated by high groundwater conditions. Localised deterioration in groundwater
quality can occur from localised contamination sources, including infiltration basins.
As well as the regular monitoring, a 12 month study is proposed in 2019 to specifically
investigate the impacts of infiltration facilities.

Regular Monitoring
Regular monitoring will consist of CCC responding to observations or queries about
potential groundwater drainage issues as these are received.

These will be

investigated and, if it is likely to be beneficial, some monitoring of the localised situation
will be initiated to understand the groundwater related effects that may be occurring.
In the case of stormwater infiltration basins, their drainage rates will be observed by
CCC maintenance staff. If delayed drainage is occurring, investigations will be initiated
to investigate whether the cause is due to elevated groundwater levels or poor soil
infiltration characteristics.
Detailed Study
In 2019, in addition to the more general city-wide monitoring described above, a more
detailed study will be initiated for a period of at least 12 months. This will involve
monitoring at three infiltration basin facilities to assess localised changes in
groundwater levels and the flow and quality of any nearby springs arising from the
facilities.
The methodology is yet to be fully developed, but will likely involve:


Identification of three representative basins;



The installation of at least one groundwater level monitoring well at each site;



12 months monitoring of groundwater levels;



Monitoring in at least one new basin with the monitoring period designed to
characterise the change from the pre-basin to post-basin environment (note this may
affect the timing of the study depending on whether a suitable basin is located); and



Analysis and reporting.
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3.2

Groundwater Quality

Two issues arise from groundwater quality; these are the quality of well water and of spring
flow. Of most importance is the potential impact on CCC public water supply wells from
stormwater discharges. Public wells are very unlikely to be affected by the activity, as public
water supply is drawn from deep artesian wells fed by deep groundwater originating from the
Waimakariri River and the inland plains. However, some shallow private wells (potentially
affected by unconfined groundwater quality) still exist in the north-west and south-west.
Environment Canterbury (ECan) carry out regular sampling of groundwater quality within the
city urban area and also in some wells further to the west which provide an indication of the
quality of groundwater moving into urban aquifers. These wells are sampled for general
chemical indicators at either quarterly or annual intervals.

The locations of the currently

recommended monitoring wells are shown in Figure 3 (from ECan report R13/3, “Christchurch
– West Melton groundwater quality monitoring review”, L Scott, January 2013). These
monitoring wells will be used to provide the data for analysis by the monitoring programme.
CCC carry out groundwater quality monitoring of the output from their public water supply
pumping stations. Monitoring for Escherichia coli is carried out each day at a pumping station
supplied by shallow wells in the north-west zone of the CCC water supply network. This
sampling schedule cycles through the pumping stations so that repeat samples from each
station are collected at a frequency of around 3 or 4 times per month. Pumping stations
supplied by deep wells or located in area other than the north-west are sampled for E. coli
once a month.
In addition to the E. coli sampling, a representative selection of wells is sampled every year
for a full chemical analysis by CCC. The wells are selected so as to take
representative samples from each aquifer each year, and to have each aquifer at each
pumping station tested every 5 years.
The CCC water supply network changes from time to time as new wells are drilled and poorly
performing wells are decommissioned. The current location of the water supply wells are
shown in Figure 4.
The data from this network of wells will be used to assess, on an annual basis, the effects of
stormwater on:


Groundwater quality patterns for copper, lead and zinc in ECan monitoring wells;



E. coli detections in CCC water supply wells;



Groundwater quality patterns for copper, lead and zinc from CCC water supply wells;
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Figure 3 ECan groundwater quality monitoring network
18

Figure 4 CCC water supply pumping station locations
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3.1.3

Localised Groundwater Quality Issues

Localised deterioration in groundwater quality can occur from localised contam ination
sources, including infiltration basins.
Regular monitoring will be undertaken, as well as an in-depth 12 month study proposed
in 2019 to specifically investigate the impacts of infiltration facilities.

Regular Monitoring
Regular monitoring will consist of CCC responding to observations or queries about
potential groundwater quality issues as these are received. These will be investigated
and, if it is likely to be beneficial, some monitoring of the localised situation will be
initiated to understand the groundwater related effects that may be occurring.

Detailed Study
In 2019, in addition to the more general city-wide monitoring described above, a more
detailed study will be initiated for a period of at least 12 months. This will involve
monitoring at three infiltration basin facilities to assess localised changes in
groundwater quality.
The methodology is yet to be fully developed, but will likely involve:


Identification of three representative basins;



The installation of at least one groundwater level monitoring well at each site;



12 months monitoring of groundwater quality;



Monitoring in at least one new basin with the monitoring period designed to
characterise the change from the pre-basin to post-basin environment (note this may
affect the timing of the study depending on whether a suitable basin is located); and



3.5

Analysis and reporting.

Reporting

Groundwater monitoring should be reviewed on an annual basis and a report prepared
to identify any results or patterns that are likely to re sult from stormwater management
issues. The annual report should include the following topics:


Groundwater level patterns in CCC water level monitoring wells;



Groundwater quality patterns for copper, lead and zinc in ECan monitoring wells;



E. coli detections in CCC water supply wells;
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Groundwater quality patterns for copper, lead and zinc from CCC water supply wells;



Any information from spring monitoring that could be attributed to stormwater impacts
on groundwater; and



Any groundwater related issues that affect the performance of stormwater
management systems.

21

4

Surface Water Levels and Flows, Sea Level and Rainfall Depth

4.1

Purpose for monitoring under this consent

Monitoring of surface water levels and flows, sea level and rainfall depth enables CCC to
assess the accuracy of the water quantity models developed. This in turn allows CCC to
design mitigation measures and to identify areas at risk of flooding. This is required in
Conditions 11 10 and 12 11 of the consent.

4.2

Sites

CCC has maintained and added to the hydrometric1 network which was established by the
Christchurch Drainage Board. This network consists of monitoring sites for surface water
levels and flows, sea level, rainfall and groundwater levels (the latter discussed in the
groundwater section of this document). The data collected from this network is used for the
Council’s management of the rivers and for the design of stormwater networks. Data is also
used for emergency management purposes, particularly in time of flood. CCC engages a
subcontractor to maintain the hydrometric network and collect the data. Quarterly and annual
reports are produced that summarise the data, and make recommendations for maintenance
and upgrades.

4.2.1

Surface Water Level and Flows

Continuous water level gauging data began in about 1980 and additional sites were added in
1989. CCC currently obtains data from 25 river level gauges (Figures 5 and 6). This includes
20 permanent and 5 project-based sites. The permanent river level gauges are telemetered
and provide real time information at 15 minute (or less) intervals. Project-based gauges are
typically connected to a data-logger which is downloaded monthly. River flow is calculated at
eight rated sites (both permanent and project-based). Regular flow gaugings are undertaken
to maintain accurate ratings.

1

Hydrometry refers to the measurement of all elements in the hydrological cycle. In this context the
hydrometric network refers to the measurement of rainfall, surface water levels and flows, and
groundwater levels.
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Figure 5 Location of water level sites (City)
23

Figure 6 Location of water level sites (Banks Peninsula)
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In addition to the automatically gauged sites, there are a number of locations with staff
gauges. Levels at these sites can be recorded manually as needed.

4.2.2

Sea Level

The National Institute of Water and Atmospheric Research (NIWA) maintains a CCC/ECan
sea level monitoring site at Sumner Head in Scarborough (Figure 5). Tide levels have been
analysed and statistics generated by NIWA based on recordings at the Styx River tide-gates,
Sumner Head, Avon River at Bridge Street and Heathcote River at Ferrymead (Goring, 2008;
Goring, 2011). This information is used to inform the downstream water levels which are
critical to the functioning of the Avon and Heathcote River models, and also inform long-term
planning decisions.

4.2.3

Rainfall Depth

There is a network of 21 rain gauges which presently provide real time information at 15
minute (or less) intervals (Figures 7 and 8). The longest record is the almost continuous daily
rainfall record for the Botanic Gardens dating back as far as 1873. However, it was not until
1962 that records of rainfall began at hourly intervals and this has progressively been reduced
to sub-hourly recording. This provides Christchurch with a good basis for its rainfall statistics,
which have been compiled by NIWA for use in stormwater design (Griffiths et al, 2009).

4.3

Reporting

CCC maintains a database with all recorded data to be made available as needed for projects
or updating of hydrological models. TIDEDA (a NIWA product for storing and analysing time
dependent data) is used to allow detailed analysis of the data. Quarterly and annual reports
are produced, with a summary of the data and a review of operational issues.
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Figure 7 Location of rainfall depth sites (City)
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Figure 8 Location of rainfall depth sites (Banks Peninsula)
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5

Surface Water Quality

5.1

Background

Water quality monitoring of waterways has been undertaken previously by the CCC for many
decades, with regular monthly sampling being undertaken at numerous sites in Christchurch
since 2007. This new monitoring programme builds on this past monitoring by including
additional sites and receiving environments.

5.2

Sampling Sites and Frequency

5.2.1

Regular Monitoring

A total of 51 sites within the waterways and coastal areas of Christchurch and Banks
Peninsula shall be monitored monthly (Figures 9 to 15; Appendix C). These sites
predominantly include (a) waterways within the five main river catchments of Christchurch
(Avon River, Heathcote River, Styx River, Halswell River and Ōtūkaikino River), (b)
waterways within Banks Peninsula settlement areas and (c) coastal areas (estuaries and
ports, within Christchurch and Bank Peninsula).

5.2.2

Wet Weather Monitoring

Wet weather monitoring of waterways has previously been undertaken as part of stormwater
discharge consents requirements. This new monitoring programme builds on this monitoring,
by including more sites. Wet weather monitoring is to be undertaken at 23 sites within the five
main Christchurch river catchments and four sites from coastal areas (Figures 9 to 15;
Appendix C). This monitoring shall be done on a five yearly rotation, in the same year as the
sediment and ecological monitoring for each catchment (Appendix C). Two wet weather
events shall be monitored each year in the relevant catchment.
Wet weather sampling shall be carried out using the following criteria:


Dry period prior to sampling = minimum of 3 days (on advice from Ash O’Sullivan
from PDP that even 24 hours is sufficient time for contaminants to accumulate);



Rainfall depth = minimum of 3mm total before sampling begins (based on modelling
by Tom Parsons for Avon Stormwater Management Plan that this is sufficient to
obtain the first flush of contaminants); and



Sampling timeframe = within 1-2 hours of the desired rainfall being achieved, as
determined using MetConnect forecasted and real-time rainfall, to ensure first flush is
captured.
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Figure 9 Location of surface water, instream sediment, aquatic ecology and mana whenua monitoring sites in the Avon Surface Water Plan area
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Figure 10 Location of surface water, instream sediment, aquatic ecology and mana whenua monitoring sites in the Heathcote Surface Water Plan area
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Figure 11 Location of surface water, instream sediment and aquatic ecology monitoring sites in the Halswell Surface Water Plan area
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Figure 12 Location of surface water, instream sediment, aquatic ecology and mana whenua monitoring sites in the Styx Surface Water Plan area
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Figure 13 Location of surface water, instream sediment and aquatic ecology monitoring sites in the Outer Christchurch Surface Water Plan area
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Figure 14 Location of surface water, instream sediment and aquatic ecology monitoring sites in the Banks Peninsula Surface Water Plan area
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Figure 15 Location of surface water, instream sediment and aquatic ecology monitoring sites in the in the Coastal Surface Water Plan area
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5.3

Methods

The sample collection and laboratory analysis methods detailed in this section are consistent
with past sampling undertaken by the CCC (primarily for stormwater consenting
requirements). Samples from tidal sites shall be taken during low tide, with sampling within
catchments starting at the most downstream site. Low tide times for Lyttelton and Akaroa
sites shall be based on their respective harbour tide times, while low-tide tide times for the
Avon River, Heathcote River and the Avon Heathcote Estuary/Ihutai shall be considered to be
one hour after the low tide in Lyttelton Harbour.

Samples of water from each site shall be collected and analysed as follows:


Samples should be collected from an area most representative of the site and should
be in approximately the same location each time sampling is undertaken;



Samples may be collected in a bucket before transfer to an appropriate, correctly
labelled bottle, provided the bucket is rinsed twice beforehand with water from the
site;



Bottles (and lids) that do not have preservative should be rinsed with a small amount
of water from the site immediately prior to sample collection and the rinsate discarded
away from the sampling site; any bottles with preservative in them must not be rinsed,
nor filled to overflowing as the preservative will be lost;



Never allow the inner surface of a sample container or lid to be contacted by any
material other than the sample water;



Samples shall be dispatched in bottles prepared by an International Accreditation
New Zealand (IANZ) accredited laboratory2 and as such will follow a Quality
Assurance Plan; samples shall be immediately stored on ice and delivered to the
laboratory within 24 hours, and a completed chain of custody form shall accompany
all samples;



At each site, in situ measurements of conductivity, temperature and dissolved oxygen
shall be recorded at the same representative location as water samples were taken;
and



Samples shall be analysed for the parameters in Table 3 by an IANZ accredited
laboratory; detection limits for each parameter shall be suitable to enable comparison
of the results with relevant guidelines for reporting purposes.

Hardness will also be monitored across each waterway site every five years, to review the
appropriateness of the hardness modified guideline values (i.e. dissolved metals) for each

2

The Christchurch City Council Laboratory is an IANZ accredited laboratory and currently undertakes
the analyses
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catchment. These values were first established in 2012 and therefore the next review shall be
undertaken in 2017. During this review, each site will be monitored three times throughout the
monitoring year, to establish these hardness values. Values will be calculated in the same
manner as that detailed in Appendix D, using the algorithms in the ANZECC (2000)
guidelines.

The parameters to be tested were chosen specifically due to the following potential effects on
instream biota, determined by compliance against the following guidelines, as detailed in
Table 3:








Metals, in particular, copper, lead and zinc, can be toxic to aquatic organisms,
negatively affecting such things as fecundity, maturation, respiration, physical
structure and behaviour (Harding, 2005). The toxicity of metals in water, and therefore
the risk of adverse biological effects, alters depending on the hardness, pH and
alkalinity of the water (ANZECC 2000). Therefore, trigger levels should be calculated
with consideration of water hardness (ANZECC 2000). The CCC has previously
calculated Hardness Modified Trigger Values (HMTV) for metals in Christchurch City
waterways in accordance with ANZECC (2000) methodology (see Appendix D).
Values for Banks Peninsula sites will be calculated after the initial year of monitoring,
based on the same ANZECC methodology. For coastal sites, the Regional Coastal
Environment Plan (RCEP; Environment Canterbury, 2012b) details guideline values
of 0.005 mg/L for copper and lead, and 0.05 mg/L for zinc.
pH is a measure of acidity or alkalinity, on a scale from 0 to 14; a pH value of seven is
neutral, less than seven is acidic and greater than seven is alkaline. Appropriate pH
levels are essential for the physiological functions of biota, such as respiration and
excretion (Environment Canterbury, 2009). Aquatic species typically have tolerances
for certain pH levels and alteration of pH can result in changes in the composition of
fish and invertebrate communities, with generally a positive relationship between pH
and the number of species present (Collier et al. 1990). The guidelines in the
proposed Land and Water Regional Plan (pLWRP; Environment Canterbury, 2012a)
for all waterways are a lower limit of 6.5 and an upper limit of 8.5. The ANZECC
(2000) guidelines have a guideline value for estuaries of 7.0 - 8.5.
Conductivity is a measure of how well water conducts an electrical current. Pure
water has very low conductivity, but dissolved ions in the water (e.g. contaminants
such as metals and nutrients) increase conductivity. Traditionally, conductivity in
waterways has been compared to the guideline value of <175 μS/cm recommended
by Biggs (1988) to avoid excessive periphyton growth. However, this guideline may
be less relevant in urban waterways, where other contaminants that will not
encourage periphyton growth may be contributing to high conductivity, such as
metals. It is also noted that ECan do not consider this guideline value is useful, due to
natural variations in levels (Abigail Bartram, ECan, personal communication 2013).
They instead consider that analysis of trends is more useful. There are no New
Zealand guidelines for conductivity in coastal environments and it is more relevant to
measure salinity in any case.. There are no guidelines for salinity either.
Elevated levels of suspended sediment (Total Suspended Solids, TSS) in the water
column decrease the clarity of the water and can adversely affect aquatic plants,
invertebrates and fish (Crowe & Hay, 2004; Ryan, 1991). For example, sediment can
affect photosynthesis of plants and therefore primary productivity within streams,
interfere with feeding through the smothering of food supply, and can clog suitable
habitat for species (Crowe & Hay, 2004; Ryan, 1991). The pLWRP (decisions
version) details in Rule 5.95 standards for TSS in stormwater prior to discharge, but
does not detail specifically a guideline value within waterways. Ryan (1991)
recommends a guideline value of 25 mg/L to ensure protection of aesthetic and
ecological values. There are no New Zealand guidelines for coastal environments.
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Turbidity is a measure of the transmission of light through water. Suspended matter in
the water column causes light to be scattered or absorbed as is travels through the
water. As for TSS, turbidity decreases the clarity of the water and can negatively
affect stream biota (Ryan, 1991). A guideline level for this parameter is not provided
in the pLWRP. ANZECC (2000) provides a guideline of 5.6 Nephelometric Turbidity
Units (NTU) for lowland rivers and <10 NTU for coastal environments.



Dissolved Oxygen (DO) is the concentration of oxygen dissolved or freely available in
water and is commonly expressed as percent saturation. Adequate DO levels are
essential for aquatic animals, such as fish and invertebrates, and can be influenced
by many factors, including temperature, velocity, decomposition of organic material,
and the photosynthesis and respiration of aquatic plants. The pLWRP details a
minimum DO level of 70% for 'spring-fed – plains' and 'spring-fed – plains – urban'
waterways, and 90% for Banks Peninsula waterways. The RCEP (2012) guidelines
are a minimum of 80 % DO for the selected coastal sample locations.
High water temperature can affect aquatic biota, with some studies showing that the
presence of sensitive macroinvertebrates decreases with increasing temperature
(Wahl et al., 2013). The pLWRP water quality standard for waterway temperatures is
a maximum of 20°C; the RCEP (2012) details a maximum of 25°C for the coastal
sites, with no more than a 3°C change as a result of discharge of contaminant or
water.
Biochemical Oxygen Demand (BOD5) is an indicator of the amount of biodegradable
organic material in the water and the amount of oxygen required by bacteria to break
down this material. High BOD5 values are due to plant matter, nitrogen and
phosphorus, and indicate the potential for bacteria to deplete oxygen levels in the
water. The pLWRP does not have a guideline level for this parameter. The Ministry
for the Environment (1992) and RCEP (2012) guideline level is 2 mg/L.
Total ammonia (ammoniacal nitrogen) is typically a minor component of the nitrogen
available for plant growth, but at high levels can have toxic effects on aquatic
ecosystems. The toxicity of ammonia varies with pH (ANZECC, 2000). Therefore, the
pLWRP water quality standards also vary depending on pH, ranging from 2.57 mg/L
at pH 6 to 0.18 mg/L at pH 9 (Environment Canterbury, 2012a). The water quality
standard for this monitoring shall be adjusted based on the median pH levels for the
relevant catchments. The exception to this is for Banks Peninsula waterways which
have a set guideline value regardless of pH (0.32 mg/L; Environment Canterbury,
2012a). The ANZECC guidelines have a trigger value for coastal environments of
0.015 mg/L (ANZECC 2000).







Nitrate can also be toxic to stream biota and specific guidelines for this parameter
have recently been developed to protect freshwater species (Hickey, 2013).
Guidelines are available for different species protection levels: 99% (pristine
environment with high biodiversity and conservation values), 95% (environments
which are subject to a range of disturbances from human activities, but with minor
effects), 90% (environments which have naturally seasonally elevated concentrations
for significant periods of the year (1-3 months)), 80% (environments which are
measurably degraded and which have seasonally elevated concentrations for
significant periods of the year (1-3 months)), and acute (environments which are
significantly degraded; probable chronic effects on multiple species). Based on these
descriptions and the predominantly urban nature of the waterways monitored, most of
the waterways would fall under the 80% to acute species description (i.e. Avon,
Heathcote and Halswell River catchments). However, the Styx and Otukaikino River
catchments (and Cashmere Stream) likely fall under the 90% species protection. To
be conservative, the 90% species protection shall be used as the guideline level for
all waterways. Within this 90% level of species protection there are two guideline
values: the ‘grading’ guideline (3.8 mg/L) that provides for ecosystem protection for
average long-term exposure (measured against medians) and the ‘surveillance’
guideline (5.6 mg/L) that assesses seasonal maximum concentrations (measured
against annual 95% percentiles). There are no New Zealand guidelines for coastal
environments.
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5.4

Elevated concentrations of Nitrate Nitrite Nitrogen (NNN) can lead to the proliferation
of aquatic plants and algae, because nitrate and nitrite are oxidised forms of nitrogen
that are readily available to plants. The pLWRP does not have a guideline value for
this parameter, but the ANZECC (2000) water quality guidelines provide a trigger
value of 0.444 mg/L for lowland rivers and 0.015 mg/L for coastal sites.
Dissolved Inorganic Nitrogen (DIN), which is the sum of ammonia, nitrite and nitrate,
provides a measure of the risk of eutrophication and toxicity (Environment
Canterbury, 2012a). The pLWRP details a value of 1.5 mg/L for 'spring-fed – plains'
and 'spring-fed – plains – urban' waterways, and 0.09 mg/L for Banks Peninsula
waterways. There are no New Zealand guidelines for coastal environments.
Dissolved Reactive Phosphorus (DRP) is a soluble form of phosphorus that is readily
available for use by plants. Phosphorus is an essential nutrient for plant growth and
can limit primary production at low levels, but can cause proliferation of algae and
aquatic plants at high levels. The guideline levels in the pLWRP for 'spring-fed plains' and 'spring-fed – plains – urban' waterways are 0.016 mg/L, and 0.025 mg/L
for Banks Peninsula waterways. The ANZECC (2000) guidelines have a trigger value
of 0.005 mg/L for coastal environments.
Escherichia coli is a bacterium that is commonly used as an indicator of faecal
contamination in freshwater and therefore health risk from contact recreation (Ministry
for the Environment, 2003). The guideline level in the pLWRP for 'spring-fed – plains',
'spring-fed – plains – urban' and Banks Peninsula waterways is 550 E. coli per 100ml
(for 95% of samples). There are no New Zealand guidelines for coastal environments.
Enterococci is a faecal streptococci bacterium that is used as an indicator of faecal
contamination in saline environments and therefore health risk from contact
recreation (Ministry for the Environment, 2003). This parameter is not relevant to nontidal waterway sites, only tidal waterway and coastal sites. There are guideline levels
for coastal sites in the RCEP, but these are considered difficult to measure, with the
requirement for running medians not to exceed certain values, as well as maximum
values for any given sample. These guidelines are also only in relation to some of the
site classifications and only during the summer months. Instead, enterococci shall be
compared against the Ministry for the Environment (2013) guidelines, with more
stringent levels adopted for those sites where contact recreation is more likely to
occur (Cass Bay and Akaroa Harbour; 200 CFU/100 ml), compared to those were
contact recreation is less likely to occur (500 CFU/100 ml).

Reporting

The annual monitoring report for the consent shall include a report on the water quality
monitoring undertaken during the previous calendar year. This report shall include:


An assessment of parameter concentrations against the most relevant guideline
levels, where available, to determine likely effects on the receiving environment due
to water quality and whether the receiving Receiving environment Environment
objectives Targets of the consent are being met;



Spatial comparisons of concentrations within and across catchments;



Statistical temporal trends analyses against historical data to determine whether
water quality is remaining stable, improving or declining;



A discussion of likely reasons for any poor or declining water quality (i.e. whether
there is the potential this could be due to stormwater inputs); and



A discussion of contaminants of concern and sites/catchments with poor values that
should be considered as priority areas for stormwater management.
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Table 3. Parameters to be analysed in surface water samples and the corresponding guideline levels. Guidelines should be compared to
median levels from one calendar year of monitoring, unless otherwise indicated. HMTV = Hardness Modified Trigger Value; RCEP =
Regional Coastal Environment Plan; pLWRP = proposed Land and Water Regional Plan; ANZECC = Australia and New Zealand
Environment and Conservation Council. TBC = To Be Confirmed once a full year of monitoring allows hardness modified values to be
calculated; these values will be calculated for each waterway using ANZECC methodology.

Parameter

Dissolved
copper

Waterway Guideline Level

Coastal Guideline Level

ANZECC (2000) HMTV:
 Avon River catchment (90% species
protection): ≤0.00356 mg/L
 Upper Heathcote River catchment (95%
species protection): ≤0.00422 mg/L

RCEP (Environment Canterbury, 2012):
 ≤0.005 mg/L



Lower Heathcote River catchment (90%
species protection): ≤0.00543 mg/L



Cashmere Stream (99% species protection: ≤0.00302 mg/L



Halswell River catchment (95% species protection):
≤0.00336 mg/L



Styx River catchment (95% species protection): ≤0.00212
mg/L



Otukaikino River catchment (95% species protection):
≤0.00152 mg/L



Linwood Canal (90% species protection): 0.0175 mg/L

 Banks Peninsula: TBC
ANZECC (2000) HMTV:
 Avon River catchment (90% species
protection): ≤0.01554 mg/L


Upper Heathcote River catchment (95%
species protection): ≤ 0.01771 mg/L



Lower Heathcote River catchment (90%
species protection): ≤0.02916 mg/L



Cashmere Stream (99% species protection:
≤0.00521 mg/L



Halswell River catchment (95% species
protection): ≤0.01257 mg/L



Styx River catchment (95% species
protection): ≤0.00634 mg/L



Otukaikino River catchment (95% species protection):
≤0.00384 mg/L




Linwood Canal (90% species protection): 0.167 mg/L
Banks Peninsula: TBC

Dissolved lead

ANZECC (2000) HMTV:
 Avon River catchment (90% species
protection): ≤0.02970 mg/L


Upper Heathcote River catchment (95%
species protection): ≤0.02414 mg/L



Heathcote River catchment (90% species
protection): ≤0.04526 mg/L



Cashmere Stream (99% species protection:
≤0.00724 mg/L



Halswell River catchment (95% species
protection): ≤0.01919 mg/L



Styx River catchment (95% species
protection): ≤0.01214 mg/L



Otukaikino River catchment (95% species protection):
≤0.00868 mg/L




Linwood Canal (90% species protection): 0.146 mg/L
Banks Peninsula: TBC

Dissolved zinc

Total water
hardness
pH
Conductivity
Salinity4
Total
Suspended
Solids (TSS)

RCEP (Environment Canterbury, 2012):
 ≤0.005 mg/L

RCEP (Environment Canterbury, 2012):
 ≤0.05 mg/L

No New Zealand guidelines currently exist; should they become
available these will be used; this parameter is usually only
relevant to determine the toxicity of other parameters such as
metals

Not to be tested

pLWRP (Environment Canterbury, 2012a):
 All waterways: 6.5 - 8.5
No New Zealand guidelines currently exist; should they become
available these will be used
No New Zealand guidelines currently exist, should they become
available these will be used
Ryan (1991):

ANZECC (2000)3:
 7.0 - 8.5
No New Zealand guidelines currently exist; should they become
available these will be used
No New Zealand guidelines currently exist, should they become
available these will be used
No New Zealand guidelines currently exist; should they become
available these will be used



All waterways: ≤25 mg/L

3

These values are from the ANZECC (2000) guidelines for estuaries of South-East Australia; the guidelines recommend these values are used for New Zealand while
no other guidelines are available, but they should be used with caution due to the differing ecosystems between countries (in particular, our higher nitrogen levels)
and replaced with national guidelines should they become available
4
Salinity and enterococci are to be tested at the four tidal waterway sites (Avon River at Bridge Street Bridge, Heathcote River at Ferrymead Bridge, Styx River at
Harbour Bridge and Linwood Canal) and all coastal sites
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Parameter

Waterway Guideline Level

Coastal Guideline Level

Turbidity

ANZECC (2000):
 All waterways: ≤5.6 NTU

ANZECC (2000)3:
 ≤10 NTU

Dissolved
Oxygen (DO)

pLWRP (Environment Canterbury, 2012a):
 ‘Spring-fed – plains – urban’ and ‘spring-fed – plains
waterways:’ ≥70 %
 Banks Peninsula waterways: ≥90

RCEP (Environment Canterbury, 2012):
 ≥ 80 %

pLWRP (Environment Canterbury, 2012a):
 All waterways: ≤20ºC
Ministry for the Environment (1992):

RCEP (Environment Canterbury, 2012):
 ≤25°C
RCEP, excluding The Operational Area of the Port of Lyttelton
(Environment Canterbury, 2012):

Water
temperature
Biochemical
Oxygen
Demand (BOD5)



All waterways: ≤2 mg/L

pLWRP (Environment Canterbury, 2012a):

 ≤2 mg/L
ANZECC (2000) 3:

Total ammonia
(ammoniacal
nitrogen)





Nitrate nitrogen

 All waterways grading guideline: ≤3.8 mg/L
 All waterways surveillance guideline: ≤5.6 mg/L
ANZECC (2000):
 All waterways: ≤0.444 mg/L
pLWRP (Environment Canterbury, 2012a):

All other waterways: determined by median catchment pH,
as per the pLWRP
Hickey (2013):

Dissolved
Inorganic
Nitrogen (DIN)



pLWRP (Environment Canterbury, 2012a):
 ‘Spring-fed – plains – urban’ and ‘spring-fed – plains’
waterways: ≤0.016 mg/L

Dissolved
Reactive
Phosphorus
(DRP)


5

Escherichia coli

5
6

‘Spring-fed – plains – urban’ and ‘spring-fed – plains’
waterways: ≤1.5 mg/L

 Banks Peninsula waterways: ≤0.09 mg/L
No New Zealand guidelines currently exist; should they become
available these will be used

Nitrite nitrogen

Enterococci

≤0.015 mg/L



Nitrate-NitriteNitrogen (NNN)

4

Banks Peninsula waterways: ≤0.32 mg/L

No New Zealand guidelines currently exist; should they become
available these will be used
ANZECC (2000) 3:
 ≤0.015 mg/L
No New Zealand guidelines currently exist; should they become
available these will be used

No New Zealand guidelines currently exist; should they become
available these will be used
ANZECC (2000)3:
 ≤0.005 mg/L

Banks Peninsula waterways: ≤0.025 mg/L

pLWRP (Environment Canterbury, 2012a):
 All waterways: ≤550 CFU/100ml (95th percentile, not
medians)
Ministry for the Environment (2013):

No New Zealand guidelines currently exist; should they become
available these will be used





Cass Bay and Akaroa Harbour: ≤200 CFU/100 ml (95th
percentile, not medians)



Avon Heathcote Estuary/Ihutai and Lyttelton Harbour: ≤500
CFU/100 ml (95th percentile, not medians)

At all measured sites: ≤500 CFU/100 ml (95th percentile, not
medians)

Ministry for the Environment (2013)6:

Not tested to be tested in Lyttelton Harbour, Cass Bay or Akaroa Harbour, as enterococci is more relevant to these saline environments
These values are more stringent for coastal areas where swimming is likely to occur
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6

Instream Sediment Quality

6.1

Background

The quality of sediment within Christchurch waterways has been analysed on one-off
occasions a number of times since the inception of the CCC and the former Christchurch
Drainage Board. This new monitoring programme again builds on this past monitoring, by
monitoring additional sites on a more regular basis.

6.2

Sampling Sites and Frequency

Waterway sediments shall be sampled at 42 sites from Christchurch’s main river catchments
and four sites from Banks Peninsula (Figures 9 to 15; Appendix C). The year of sampling is to
coincide with the five-yearly catchment rotation for wet weather water quality and aquatic
ecology monitoring (Appendix E).

6.3

Methods

The methods detailed in this section are similar to those previously used in sediment surveys
around Christchurch (e.g. Kingett Mitchell 2005; Golder 2009; 2012, Gadd & Sykes 2014).
Samples are to be collected and analysed in the following manner:


Samples should be collected following a period of at least three days of dry weather,
to ensure that sediments are settled and fine surface sediments have not been
removed by high flows;



Sediment samples should be collected from the surface 2-3 centimetres of sediment,
which reflects the most recently accumulated sediment;



Sampling methods should be employed with the aim of ensuring capture of sufficient
fine material (< 2 millimetres) for laboratory analyses;



Samples are to be collected by making multiple sweeps with an acid-washed plastic
container across the stream bed to collect at least 5 subsamples;



Following sample collection at each site, all equipment must be washed thoroughly
with water to remove all visible sediment, then rinsed with acid (10% HCl) to remove
any metals adsorbed to the sampler and then rinsed thoroughly to remove all acid
(Burton & Pitt 2002);



Sediment samples should be composited in labelled plastic bags at every site;
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Samples should be double-bagged with a label between bags to ensure there is no
leakage of material, and to ensure sample labels are legible to samplers and the
analytical laboratory;



Samples shall be placed in a chilly bin containing pre-chilled ice-bricks;



Samples shall be transported to an IANZ accredited laboratory within 24 hours; any
samples stored overnight shall be chilled in a refrigerator;



A completed chain of custody form shall accompany all samples; and



Samples shall be analysed for the parameters listed in Table 4, using the most
relevant USEPA methods (< 2 millimetres fraction to be used for analysis); detection
limits for each parameter shall be suitable to enable comparison of the results with
relevant guidelines for reporting purposes.

6.4

Reporting

The annual monitoring report for the consent shall include a report on the instream sediment
quality monitoring undertaken during the previous calendar year. This report shall include:


An assessment of parameter concentrations against the most relevant guideline
levels, where available, to determine likely effects on the receiving environment due
to sediment quality and whether the receiving Receiving environment Environment
objectives Targets of the consent are being met;



Spatial comparisons of concentrations within and across catchments;



Statistical comparisons to historical data to determine whether sediment quality is
remaining stable, improving or declining;



A discussion of likely reasons for any poor or declining sediment quality (i.e. whether
there is the potential this could be due to stormwater inputs); and



A discussion of contaminants of concern and sites/catchments with poor values that
should be considered as priority areas for stormwater management.

Table 4. Parameters to be analysed in waterway sediment samples
Parameter

Units of Measurement

Particle size distribution

-

Total recoverable copper, lead and zinc

mg/L

Total Organic Carbon (TOC)

mg/L

Total Phosphorus

mg/L

Polycyclic Aromatic Hydrocarbons (PAHs)

mg/L

Semi-volatile Organic Compounds (SVOC)

mg/L
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7

Aquatic Ecology

7.1

Background

The aquatic ecology of Christchurch’s five main river catchments (Avon River, Heathcote
River, Halswell River, Styx River and Ōtūkaikino River) have been assessed by the
CCC/Christchurch Drainage Board on one-off occasions during a number of events
historically, but also more recently on a regular five-yearly catchment rotation basis. Banks
Peninsula has recently been monitored as a one-off event for the drafting of the District Plan
Sites of Ecological Significance. This new monitoring programme includes many of these past
sites, as well as additional sites and receiving environments. These sites are typically
distributed throughout the catchment and are not focussed on sites of high or low ecological
value specifically. Sites within Banks Peninsula are only located within the stormwater
management areas being authorised by the comprehensive discharge consent (i.e. within
settlement areas).

7.2

Sampling Sites and Frequency

7.2.1

Monthly Fine Sediment Monitoring

A total of 10 sites within the waterways and coastal areas of Christchurch shall be monitored
monthly (Figures 9 to 15; Appendix C). These sites have been included because they are
waterways within the five main river catchments of Christchurch (Avon River, Heathcote
River, Styx River, Halswell River and Ōtūkaikino River) that are considered to be sensitive
and/or influenced by stormwater. The location of one site is yet to be determined
(OTUKAI07). Non-wadeable sites have been excluded due to the difficulties in sampling this
environment and because these sites can naturally be soft-bottomed; it is noted that this
metric is excluded for non-wadeable sites in the pLWRP.

7.2.2

Annual Aquatic Ecology Monitoring

Four sites (two in Cashmere Stream and two in the Ōtūkaikino River/Creek) will be monitored
annually for a number of aquatic ecology parameters (Figures 10 and 13; Appendix C). Until
these Ōtūkaikino sites can be established, the current annual monitoring site in Styx Mill
Reserve (as per the Styx SMP) will continue to be monitored annually. These annual
monitoring sites are within waterways of high value compared to the other waterways being
monitored, and potentially influenced by stormwater inputs from adjacent subdivisions (ideally
proposed subdivisions, to allow pre- and post-development comparisons). These sites are
intended to be reviewed and relocated throughout the duration of the consent where
necessary, depending on changes in stormwater inputs throughout the catchments.
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7.2.3

Five-Yearly Aquatic Ecology Monitoring

Aquatic ecology surveys at 62 waterway sites in Christchurch and four in Banks Peninsula
shall be carried out on a five-yearly catchment rotation basis (Figures 9 to 15; Appendix C).
These surveys will be undertaken during the same season and year as the wet weather water
quality and sediment quality monitoring (Appendix E).

7.3

Methods

7.3.1 Monthly Fine Sediment Monitoring
Fine sediment cover (< 2 mm; i.e. silt/sand) of the streambed shall be estimated monthly at
each site. The sampling method to be used is adapted from (a) methods used by ECan
(Rachel Webster, ECan, personal communication, August 2015) and (b) Sediment
Assessment Method 2 from Clapcott et al. (2011). These methods have been adapted to
allow a relatively semi-quantitative assessment of each reach, without having to undertake
lengthy, and therefore costly, investigations.

Fine sediment cover shall be assessed using the following method:


The reach to be assessed shall be 30 metres in length, with the reach starting at the
downstream coordinate for the site and continuing upstream from that point;



The entire reach should be transversed and ten estimates taken of fine sediment (< 2
mm) percent cover, with these estimates taken at roughly equidistant points, where
possible;



A bathyscope shall be used to assess the percent cover of fine sediments;



The ten estimates shall encompass all habitat types within the wetted margin of the
reach (i.e. pools, runs, riffles, backwaters);



Estimates shall consist of only visible cover, not assumed cover (e.g. not assumed
sediment under macrophytes);



Sediment that settles thickly on macrophytes and other substrates should be included
in the estimate;



Each estimate should be rounded to the nearest 5%;



The overall percent cover value for the site shall be the median of the ten
assessments; and
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Where possible, observations should be conducted by the same observer across
each site and each month, to ensure consistency in the sometimes subjective percent
cover assessments.

7.3.2 Annual and Five-Yearly Aquatic Ecology Monitoring
As per previous surveys, monitoring will continue to be undertaken in March, to ensure no
biases due to sampling during different seasons and this being the preferred time for
ecological monitoring generally. Surveys will include assessments of habitat, periphyton,
macrophytes, macroinvertebrates and fish, using similar methodology to that used in the past
and the requirements of current stormwater consents. In the past, annual surveys have only
involved the monitoring of invertebrates, but for this monitoring programme these surveys will
include the full suite of parameters except fish (i.e. habitat, periphyton, macrophytes and
macroinvertebrates).

7.3.2.1 Habitat, Periphyton and Macrophytes
At each site, an assessment of habitat, periphyton and macrophyte cover shall be carried out
at either (a) each of three representative transects, or (b) as a site-wide assessment, as
detailed in Table 5. The first transect shall be located at the downstream coordinates for the
site and the following two transects located at 10m intervals upstream from this point (unless
previous survey methodology deviates from this, in which case, transects shall be located in
the same location as previous assessments). Representative photos shall also be taken at
each site.
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Table 5. Summary of habitat, macrophyte and periphyton data to be collected at aquatic ecology
monitoring sites
Parameter

Characteristics

Bank\riparian
(for five metre width at each bank on each
transect)

Bank material
Bank height
Surrounding land use
Bank erosion
Bank slope

Instream
(at five locations on each transect,
including each bank and mid-channel)

Wetted width
Water depth
Water velocity
Fine sediment depth
Embeddedness
Substrate composition (modified from Harding et al, 2009)
- Silt/sand (<2 mm)
- Gravels (2-16 mm)
- Pebbles (16-64 mm)
- Small cobbles (64-128 mm)
- Large cobbles (128-256 mm)
- Boulders (256-4000 mm)
- Bedrock/concrete/artificial hard surfaces (>4000 mm)

Macrophytes
(at five locations on each transect,
including each bank and mid-channel)

Emergent macrophyte composition & % cover
Total macrophyte composition & % cover
Total macrophyte depth
Species present and proportion of native versus exotic

Periphyton
(at five locations on each transect,
including each bank and mid-channel)

Composition
% cover (modified from Biggs & Kilroy, 2000)
- Thin mat forming algae (<0.5 mm thick)
- Medium mat forming algae (0.5 – 3 mm thick)
- Thick mat forming algae (>3 mm thick)
- Short filamentous algae (<20 mm long)
- Long filamentous algae (>20 mm long)

Organic matter
(at five locations on each transect,
including each bank and mid-channel)

% cover and type

Flow composition
(site-wide assessment)

Still
Backwater
Pool
Run

Water permanence
(site-wide assessment)

Ephemeral
Perennial

Water chemistry
(site-wide assessment)

Dissolved oxygen (%)
Temperature (°C)

Riparian vegetation
Canopy cover
Undercut banks
Overhanging vegetation
Ground cover vegetation

Riffle
Rapid
Cascade

pH
Conductivity (µS/cm)
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7.3.2.2 Macroinvertebrates
The aquatic benthic invertebrate community shall be assessed using the following methodology:


One kicknet sample shall be taken at each site (where sites are non-wadeable, the sample
shall be taken from marginal sections only);



Samples shall be collected using the semi-quantitative C1 (hard-bottomed streams) or C2
(soft-bottomed streams) protocols from Stark et al (2001);



Samples shall be processed using Protocol P3 (full count with subsample option) from Stark
et al (2001);



Taxa shall be identified to species level where possible; and



The following invertebrate indices shall be calculated in accordance with Stark & Maxted
(2007):
o

Total abundance

o

Taxa richness

o

Ephemeroptera-Plecoptera-Trichoptera (EPT) taxa richness and percent composition
(% EPT)

o

Macroinvertebrate Community Index (MCI) and Quantitative MCI (QMCI)

7.3.2.3 Fish
Fish at each site shall be sampled using the following methodology:


The fishing reach shall start at the downstream coordinate for the site and continue upstream
until the desired fishing length/area is achieved;



The fishing reach should be a minimum of 30 metres in length and 30m 2 in area;



All habitat types within the reach should be sampled (i.e. pools, riffles, underhangs and
backwaters);



Wadeable sites shall be fished using a single pass with an electric fishing machine;



Non-wadeable site shall be fished as follows:



o

A minimum of five Gee Minnow traps and two fyke nets shall be used

o

Gee Minnow traps shall be baited with marmite

o

Fyke nets are to be baited with chicken, liver or cat food

o

Fyke nets are to be set at a 15° – 30° angle to the bank, with the trailer upstream

Fish shall be identified to species level where possible, counted, length measured and then
released back into the waterway; and



Fish abundance shall be standardised by Catch Per Unit Effort (CPUE; fish/m 2).
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7.4

Reporting

The annual monitoring report for the consent shall include a report on the aquatic ecology monitoring
undertaken during the previous calendar year. This report shall include:


An assessment against the most relevant indices and guideline levels (i.e. macroinvertebrate
indices), where available, to determine habitat quality and ecological values, and whether the
receiving Receiving environment Environment objectives Targets of the consent are being
met;



Spatial comparisons of habitat quality and ecological values within and across catchments;



Statistical cComparisons to historical data (using statistics where possible) to determine
whether habitat quality and ecological values are remaining stable, improving or declining;



A discussion of likely reasons for any poor or declining habitat quality and ecological values
(i.e. whether there is the potential this could be due to stormwater inputs); and



A discussion of contaminants of concern and sites/catchments with poor values that should
be considered as priority areas for stormwater management.
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8

Mana Whenua

8.1

Background

Cultural monitoring under this consent is based on the methodology and sites of the State of the
Takiwā. The State of the Takiwā monitoring system was developed by Te Rūnanga o Ngāi Tahu to
facilitate tangata whenua to gather, store, analyse and report on information relevant to the cultural
health of waterways within their takiwā (tribal areas). The major objective of State of the Takiwā is to
enable tangata whenua to generate robust and defensible information on the health of the
environment for a variety of purposes, including to inform recommendations for management
(Pauling, 2004). The approach to data collection is a combination of field assessments measured
against cultural criteria, and collection of supporting information on culturally relevant features of
monitoring sites, including traditional use. The range of assessments attempts to capture key mana
whenua and indicators of environmental health, especially those important to mahinga kai (food
gathering) and other cultural activities.
The following State of the Takiwā programmes have been undertaken within the Christchurch City
Council jurisdiction:


Ōtākaro and Ōpāwaho catchments in 2007 by Te Rūnanga o Ngāi Tahu, in-conjunction with
members of Ngāi Tūāhuriri and Ngāti Wheke, for Environment Canterbury as part of the
Healthy Estuary & Rivers of the City Monitoring Programme (Pauling et al 2007);



Ōtākaro and Ōpāwaho catchments in 2012 by Te Ngāi Tūāhuriri Rūnanga and Mahaanui
Kurataiao Limited (MKT) (Lang et al 2012); and



Pūharakekenui

in

2012

by Rūnanga

roopu (monitoring team) in conjunction with

MKT

(Orchard & Lobb 2013).

8.2

Sampling Sites and Frequency

Sites are to be sampled five-yearly in conjunction with the monitoring of surface water quality,
instream sediment quality and aquatic ecology (Appendix E). The sites to be monitored are based on
previous State of the Takiwā sites (Appendix C, Figures 9-10 and 12 and Table 6). Some of these
sites overlap with other monitoring sites (e.g. instream sediment and aquatic ecology).
It is proposed to include an additional five sites each in waterways in the Halswell River, Ōtūkaikino
River and Banks Peninsula, as well as a total of five coastal sites within Christchurch and Banks
Peninsula. However, as State of the Takiwā assessments have predominantly not previously been
undertaken in these catchments, these sites are yet to be confirmed. The opportunity to overlap these
additional sites with current ecological sites should be investigated, to ensure maximum collection of
data, but it is acknowledged that none may overlap with areas of cultural importance and therefore
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new sites may be more appropriate. Site selection will be guided by MKT and Papatipu Rūnanga, and
sites will be selected prior to the first scheduled monitoring of the relevant catchments.
Monitoring will be undertaken concurrently with the aquatic ecology surveys, during March, to ensure
no biases due to sampling during different seasons and this being the preferred time for ecological
monitoring generally.
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Table 6. Summary of the sites to be monitored for mana whenua and the reason for their
importance. It is proposed to include an additional site within the Heathcote River catchment,
and five sites each in the Halswell River, Ōtūkaikino River and Banks Peninsula waterways,
and five sites in total within coastal areas in Christchurch and Banks Peninsula. Site selection
will be guided by Mahaanui Kurataiao Limited and Papatipu Rūnanga, and sites will be
selected prior to the first scheduled monitoring of the relevant catchments. Sites are to be
located in areas subjected to stormwater discharges from the reticulated network.

Site ID

Location Description

Cultural Importance

AVON14

Ōruapaeroa/Travis Wetland

Traditional settlement and food gathering site,
significant urban/rural drainage sink and
native/natural wetland remnant

AVON15

Te Oranga/Horseshoe Lake

Traditional settlement and food gathering site,
significant urban drainage sink and native/natural
wetland/spring remnant

AVON16

Ōtākaro/Avon River downstream of Kilmore
Street

Traditional settlement and food gathering site

AVON20

Ōtākaro/Avon River at Waipapa/Little Hagley
Park

Traditional settlement and food gathering site,
upper most main channel site

AVON24

Pūtarikamotu/Ilam Stream at Deans Bush

Traditional settlement and food gathering site,
remaining native forest remnant, protected reserve

HEATH18

Ōpāwaho/Heathcote River at Garlands Road
Bridge

Traditional settlement and food gathering site

HEATH20

Mt Vernon Valley/Rāpaki Track7
[This site is removed because it is not located
within an perennial waterway and is not
subjected to discharges from the reticulated
network]

Traditionally significant site, contemporary
recreational site, native restoration and livestock
grazing land

HEATH23

Ōpāwaho/Heathcote River downstream of
Colombo Street

Mid-catchment reference

HEATH06

Ōpāwaho/Heathcote River at Rose Street

Significant recreational area – public pool, soccer
and cricket, as well as site of Kura Kaupapa Māori

HEATH08

Ōpāwaho/Heathcote River at Templetons Road

Significant source spring of upper Heathcote River
between rural land, urban development and
significant recreational reserve

STYX08

Pūharakekenui/Styx River at Kainga
Road/Harbour Road Bridge

To be clarified

STYX07

Pūharakekenui/Styx River at Richards
Bridge/Teapes Road

To be clarified

STYX06

Pūharakekenui/Styx River at Marshland Road
Bridge

To be clarified

STYX09

Kaputone Creek at Ouruhia Reserve

To be clarified

STYX04

Kaputone Creek at Blakes Road

To be clarified

Further investigations required to determine whether this site is ephemeral and therefore unable to be sampled
during the summer/autumn sampling period
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8.3

Methods

A key part of this cultural monitoring is the involvement of tangata whenua in fieldwork and data
collection. Monitoring will be carried out in conjunction with MKT and will involve Papatipu Rūnanga
representatives in field work and data collection. Monitoring teams need to be mandated/selected by
the appropriate Papatipu Rūnanga, and can be made up of representatives from multiple rūnanga,
particularly where a shared boundary is involved. It may also involve the contracting of relevant
expertise to assist in the monitoring. Monitoring team members will normally discuss the key features
and issues of each monitoring site collectively, before filling out the relevant forms individually.
Monitoring will include three State of the Takiwā monitoring methods: (1) takiwā general site
assessment (waterway and coastal sites), (2) Cultural Health Index (CHI) assessment (waterway sites
only), and (3) Marine Cultural Health Index (MCHI) assessment (coastal sites only) (Tipa & Tierney,
2003; Pauling, 2004; Pauling et al 2007; Lang et al 2012; Schweikert et al 2012; McCarthy et al
2013). The details of these methods are outlined below. The fishing component of the waterway
monitoring will be undertaken by the ecologists involved in the aquatic ecology surveys. Fishing will
be undertaken at a time when the cultural assessments are being undertaken, so the cultural
assessors can be involved in the process. Where sites do not overlap with ecological monitoring,
fishing only will be undertaken and not the full suite of monitoring typically undertaken at the ecology
sites. The results of the ecological monitoring for all sites within the catchment being surveyed will
also be made available to the cultural assessors as soon as practicable after completion, as this
information may also be useful and complimentary to their assessments. No fishing is proposed to be
undertaken at the coastal sites, given the difficulties in obtaining a representative survey in these
environments and that this does not appear to be a requirement for the MCHI.
Where previous monitoring has been undertaken (e.g., Ōtākaro, Ōpāwaho and Pūharakekenui)
information on cultural association and historical state/species is not necessary to repeat. However,
where this has not been done, monitoring will involve an initial step of working with rūnanga to
complete this ahead of undertaking assessments.
Cultural monitoring will be undertaken on a five-yearly catchment rotation basis, as per the surface
water, instream sediment and aquatic ecology monitoring. The timeframe for this is detailed in
Appendix E.

8.3.1

Takiwā General Site Assessment

The Takiwā general site assessment consists of three forms. The Site Definition Form records the site
name, locality, traditional significance and traditional condition of the site amongst other details. The
Site Visit Form records information on aspects of the monitoring visit, including the date, time,
weather conditions, heritage/archaeological details, land use and other relevant information. The
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General Site Assessment Form includes questions addressing the health of the site in relation to the
following categories:


The amount of pressure from external factors;



Levels of modification/change at the site;



Suitability for harvesting of mahinga kai;



Access issues;



Willingness to return to the site;



Overall state/health of the site; and



Presence and abundance of culturally relevant species.

The information gathered from these forms is entered into the Takiwā 2.0 database and the index
score for overall site health calculated. This index reflects the average score from nine individual
assessments, all of which are a score on a one to five scale (Table 7).
8.3.2

Cultural Health Index Waterway Assessment

The Cultural Health Index (CHI) waterway assessment involves three aspects (Tipa & Tierney, 2003;
Tipa & Tierney, 2006):


Determination of whether site is of traditional or contemporary significance to Māori, assessed
by the roopu based on feedback from whānau and kaumātua in particular;



A mahinga kai assessment; and



A cultural stream health assessment.

The mahinga kai and cultural stream health assessment consist of a series of questions to which
scores of between 1 (poor quality/low values) and 5 (high quality/values) are assigned, and averaged
to reflect the current condition of the site for these cultural aspects (Table 7).
8.3.3

Marine Cultural Health Index Assessment

The Marine Cultural Health Index was developed by Te Rūnanga o Ngāi Tahu in conjunction with the
University of Otago (Schweikert et al 2012) and provides an assessment tool that can be used in
coastal sites to understand the ecological health of customary fishing areas and management. The
MCHI toolkit is divided into four sections: (a) Key Cultural Indicators, (b) Habitat Threats & Quality
Indicators, (c) Benchmark Questions and (d) Survey Results (Schweikert et al 2012; McCarthy et al
2013). The Key Cultural Indicators are scored on a 0 – 4 scale and include assessments of site
contamination, the ability to get a feed, taste and condition of kai species, and replacement of kai
(surveyors undertake this assessment on their most highly prized kai species). Assessments for
Habitat Threats and Quality Indicators include water clarity, sedimentation, invasive species and
presence of provision species. At the completion of the survey, data can be sent to Toitū Te Whenua
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for entry into the Ngāi Tahu State of the Takiwā database, where overall site assessments are
archived and analysed.
Table 7. Summary of assessment parameters under the two cultural monitoring methods
Method

Assessment

Takiwā General
Site
Assessment

Cultural Health
Waterway
Assessment

8.4

Criteria scored from 1- 5










Site human pressure
Site modification
Harvest access
Willingness to harvest
Willingness to return for cultural use
Overall health of the site
% cover of indigenous plants
Current versus traditional number of species
A score based on the Takiwā Abundance Index, which
assesses all introduced and native species present
(e.g. plants, birds and fish)

Mahinga kai
assessment

 Abundance of mahinga kai species present at the site in
relation to traditional abundance
 Ease of access
 Whether or not Maori would return to use the site in the
future

Cultural stream
health assessment










Water clarity
Flow
Catchment land use
Marginal vegetation
Riverbed sediments
Water quality
Variety of habitats
Impression of overall health

Reporting

The annual monitoring report for the consent shall include a report on the mana whenua monitoring
undertaken during the previous calendar year. This report shall include:


A summary of the assessment scores and observations;



Spatial comparisons within and across catchments;



Temporal comparisons against previous studies, where available, to determine if values are
remaining stable, improving or declining;



An assessment of whether the receiving Receiving environment Environment objectives
Targets of the consent are being met;



A discussion of likely reasons for any poor or declining values (i.e. whether there is the
potential this could be due to stormwater inputs); and



A discussion of contaminants of concern and sites/catchments with poor values that should
be considered as priority areas for stormwater management.
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9

Environmental Monitoring Programme Budget

The EMP represents a significant ongoing commitment by CCC. The estimated cost of the EMP is
shown in Tables 8 to 10.

Table 8. Annualised cost of each aspect of the Environmental Monitoring Programme
Monitoring Aspect

Annualised Cost
$25,0008

Groundwater (excluding the detailed study)

$275,0009

Surface water levels and flows, sea level and rainfall depth
Surface water quality, instream sediment quality and aquatic ecology

$263,000$252,5009

Mana whenua
(not including fishing already covered in aquatic ecology budget)

$20,420

Total

$583,420$572,920

Table 9. Further break-down of budget for five-yearly Environmental Monitoring Programme
for surface water quality, instream sediment and aquatic ecology

Monitoring Aspect

Five-Yearly
Monitoring

Annual
Monitoring

Total Five Year Cost

Year 1 (Halswell & Banks Peninsula five-yearly)

$28,670

$236,385$225,845

$265,163$254,514

Year 2 (Styx & hardness recalculation five-yearly)

$26,828

$240,022$229,483

$266,840$256,310

Year 3 (Ōtūkaikino & Coastal five-yearly)

$22,408

$222,385$211,845

$244,792$234,252

Year 4 (Avon five-yearly)

$41,259

$236,385$225,845

$277,644$269,418

Year 5 (Heathcote & Linwood Canal five-yearly)

$38,315

$222,385$211,845

$260,700$247,846

Total

-

-

$1,315,149$1,262,341

8

In 2019, the monitoring programme will be increased to include additional groundwater monitoring, which is
estimated to cost $205,000 annually; this cost is not included in the annualised cost

9

Covered mostly by current Assets and Network Unit budget
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Table 10. Further break-down of budget for five-yearly Environmental Monitoring Programme
for cultural values. N.B. fishing costs for some of the sites are included in the aquatic ecology
budget.

Monitoring Aspect

Breakdown

Year 1 (Halswell & Banks Peninsula)

$16,835 for Halswell
$16,835 for Banks Peninsula

$33,670

Year 2 (Styx)

$11,585

$11,585

Year 3 (Ōtūkaikino & Coastal)

$16,835 for Ōtūkaikino
$16,835 for coastal

$33,670

Year 4 (Avon)

$11,585

$11,585

Year 5 (Heathcote)

$11,585

$11,585

Total

Total Five
Year Cost

$102,095
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Reporting

In accordance with Condition 31 30 of the consent, as detailed in Section 1.1 of this EMP, a
monitoring report is required to be submitted to the Canterbury Regional Council and Ngāi Tahu by
the 30th of June each year. This report shall include the following:


Detailed monitoring reports for each of the following aspects, which incorporate the reporting
requirements detailed in the respective sections of this monitoring report:



o

Groundwater

o

Surface water levels and flows, sea level and rainfall depth

o

Surface water quality

o

Instream sediment quality

o

Aquatic ecology

o

Mana whenua

A discussion of likely reasons for any poor results or declining trends (i.e. whether there is the
potential this could be due to stormwater inputs);



A discussion of contaminants of concern and sites/catchments with poor values that should
be considered as priority areas for stormwater management;



A summary of whether the Receiving Environment Targets of the consent were met; and



Responses to monitoring (in accordance with Condition 30 29 of the conditions, as detailed in
Section 1.1 of this EMP).

.
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Appendix A: Receiving Environment Objectives from Consent 10
Table 3: Receiving Environment Targets for Waterways
Advice Notes:

Monitoring sites and their LWRP classifications ('spring-fed – plains – urban', 'spring-fed – plains' and Banks Peninsula; Canterbury Regional Council, 2012a) are
detailed in the EMP, attached to this consent.

Assessments are to be undertaken for each target at each site.

Level 1 Assessment = requires a comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to ensure
continual improvement over time, not just compared to the baseline). This assessment is a numerical comparison only, not a statistical comparison. No assessment of
decline, maintenance or improvement is required for compliance purposes, but sites potentially showing a decline shall be highlighted in the monitoring report and the
management of these sites discussed with the SWiM Working Party.

Level 2 Assessment = requires a statistical comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to
ensure continual improvement over time, not just compared to the baseline). Assessments of improvement, maintenance and decline, as per the catchment
requirements of Condition 7, shall be carried out. The exception to this being sites that already meet the target (as determined by median levels for the monitoring
year for each site), where maintenance is only required to be achieved, given that these sites are not considered to be negatively affected by stormwater discharges
(i.e. the effects are mitigated). The level of significance for statistical tests shall be 5% (i.e. p<0.05). A minimum of three years is required before time trends analysis
can be undertaken (NIWA, 2014). Until that time, data will be presented as a Level 1 assessment only. Improvements and declines are defined as a statistically
significant decrease or increase (depending on the target and the direction of change required), and maintenance is defined as no statistically significant change.

TBC = To Be Confirmed once a full year of monitoring allows hardness modified values to be calculated; these values will be calculated for each waterway using the
ANZECC (2000) methodology outlined in the EMP. These targets will be provided as a revision of the EMP and will then become a requirement of consent (i.e. a
change of conditions will not be required).

Objective
Enhance
ecological
values

Target

Basis for Target

Lower limit Quantitative
Macroinvertebrate Community
Index (QMCI) scores:

QMCI is an indicator of
aquatic ecological health,
with higher numbers
indicative of better quality
habitats, due to a higher
abundance of more sensitive
species. QMCI scores are
taken from the guidelines in
Table 1a of the LWRP
(Canterbury Regional





10

Spring-fed – plains –
urban waterways: 3.5
Spring-fed – plains
waterways: 5
Banks Peninsula
waterways: 5

Level 1
Assessment

Level 2
Assessment

Baseline Studies For Comparison
Five-yearly monitoring:


Otukaikino = 2012 (James,
2012)



Styx = 2013 (James, 2013)




Avon = 2013 (Blakely, 2014)
Heathcote = 2015 (Blakely,
2015)
Halswell = 2016 (survey yet
to be undertaken)



Tables (and numbers) in this appendix relate directly to the tables in the CSNDC conditions, rather than being in numerical order for this section of the EMP
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Council, 2012a). This metric
is designed for wadeable
sites and should therefore be
used with caution for nonwadeable sites. These
targets can be achieved
through reducing
contaminant loads and
waterway restoration.
Decrease
sediment
input to
prevent
adverse
effects on
water clarity
and aquatic
biota

Reduce
copper, lead
and zinc
levels in

Upper limit fine sediment (<2
mm diameter) percent cover of
stream bed:




Spring-fed – plains –
urban waterways:
30%
Spring-fed – plains
waterways: 20%
Banks Peninsula
waterways: 20%

Upper limit concentration of
dissolved zinc:


Avon River

Sediment (particularly from
construction) can decrease
the clarity of the water, and
can negatively affect the
photosynthesis of plants and
therefore primary productivity
within streams, interfere with
feeding through the
smothering of food supply,
and can clog suitable habitat
for species. These target
values are taken from the
standards for the original
Styx and South-West
Stormwater Management
Plan consents, and are
based on Table 1a of the
LWRP (Canterbury Regional
Council, 2012a). This target
should be used with caution
in non-wadeable sites that
can naturally have softbottom channels. These
targets can be achieved
through reducing
contaminant loads
(particularly using erosion
and sediment control) and
instream sediment removal.
These metals can be toxic to
aquatic organisms,
negatively affecting such
things as fecundity,

Banks Peninsula = 2016
(survey yet to be undertaken)

Annual monitoring:


2012 or first survey thereafter

Five-yearly monitoring:
(five-yearly data)

(monthly data;
using trends
analysis on percent
cover)



Otukaikino = 2012 (James,
2012)



Styx = 2013 (James, 2013)




Avon = 2013 (Blakely, 2014)
Heathcote = 2015 (Blakely,
2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)




Monthly monitoring:


Beginning of dataset

Monthly monitoring:
(using number of
target exceedances

(using trends
analysis, where
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Number of exceedances =
2012

surface
water to
prevent
adverse
effects on
aquatic
biota





catchment: 0.0297
mg/L
Heathcote River
catchment: 0.04526
mg/L
Halswell River
catchment: 0.01919
mg/L
Styx River catchment:
0.01214 mg/L



Otukaikino River
catchment: 0.00868
mg/L



Linwood Canal: 0.146
mg/L



Banks Peninsula
catchments: TBC

Upper limit concentration of
dissolved copper:








Avon River
catchment: 0.00356
mg/L
Heathcote River
catchment: 0.00543
mg/L
Halswell River
catchment: 0.00336
mg/L
Styx River catchment:
0.00212 mg/L
Otukaikino River
catchment: 0.00152
mg/L
Linwood Canal:
0.0175 mg/L
Banks Peninsula
catchments: TBC

maturation, respiration,
physical structure and
behaviour. The CCC has
developed these hardnessmodified trigger values in
accordance with the
methodology in the
‘Australian and New Zealand
Environment and
Conservation Council, and
Agriculture and Resource
Management Council of
Australia and New Zealand’
(ANZECC, 2000) guidelines,
and the species protection
level relevant to each
waterway in the LWRP
(Canterbury Regional
Council, 2012a). This
calculation document can be
provided on request. These
targets can be achieved
primarily through reducing
contaminant loads.

at each site for the
monitoring year)

possible)

Upper limit concentration of
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Time trends analysis =
beginning of dataset

dissolved lead:








Reduce
nutrient
levels to
limit
excessive
growth of
macrophyte
s and
filamentous
algae

Avon River
catchment: 0.01554
mg/L
Heathcote River
catchment: 0.02916
mg/L
Halswell River
catchment: 0.01257
mg/L
Styx River catchment:
0.00634 mg/L
Otukaikino River
catchment: 0.00384
mg/L
Linwood Canal: 0.167
mg/L
Banks Peninsula
catchments: TBC

Upper limit total macrophyte
cover of the stream bed:




Spring-fed – plains –
urban waterways:
60%
Spring-fed – plains
waterways: 50%
Banks Peninsula
waterways: 30%

Upper limit filamentous algae
(>20 mm length) cover of the
stream bed:




Macrophyte and algae cover
are indicators of the quality
of aquatic habitat. Targets
are taken from Table 1a of
the LWRP (Canterbury
Regional Council, 2012a).
Improvement towards these
targets can be achieved by
reduction in nutrient
concentrations and riparian
planting to shade the
waterways.

Five-yearly data:


Otukaikino = 2012 (James,
2012)



Styx = 2013 (James, 2013)




Avon = 2013 (Blakely, 2014)
Heathcote = 2015 (Blakely,
2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)




Annual monitoring:

Spring-fed – plains –
urban waterways:
30%
Spring-fed – plains
waterways: 30%
Banks Peninsula
waterways: 20%
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2012 or first survey thereafter

Improve
sediment
quality to
prevent
adverse
effects on
aquatic
biota

Upper limit concentration of
metals for all classifications:





Copper = 65 mg/kg
dry weight
Lead = 50 mg/kg dry
weight
Zinc = 200 mg/kg dry
weight
Total PAHs = 4 mg/kg
dry weight

Metals can bind to sediment
and remain in waterways,
potentially negatively
affecting biota. These trigger
values are based on ISQGlow ANZECC (2000)
guidelines. These targets
can be achieved through
reducing contaminant loads
and instream sediment
removal.

Five-yearly data:


Avon = 2013 (Gadd & Sykes,
2014)



Styx = 2014 (Whyte, 2014)



Heathcote = 2015 (Gadd &
Sykes, 2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)





Enhance
mana
whenua
freshwater
values
ADVICE
NOTE:
Papatipu
Rūnanga
have yet to
be
consulted
with on this
objective
and target,
and so they
may be
subject to
change
prior to the
hearing

Lower limit averaged
Waterway Cultural Health
Index and State of Takiwā
scores for all classifications:




Spring-fed – plains –
urban waterways: 3
Spring-fed – plains
waterways: 4
Banks Peninsula
waterways: 4

The Waterway Cultural
Health Index assesses
cultural values and indicators
of environmental health,
such as mahinga kai (food
gathering). These indices are
on a scale of 1 - 5, with
higher scores indicative of
greater cultural values. No
guidelines are available
currently for the different
types of waterways, so these
targets are developed
specifically for this consent,
with higher targets for
waterways with higher
values. These targets can be
achieved through reducing
contaminant loads and
habitat restoration.

Otukaikino = 2017 (survey
yet to be undertaken)

Five-yearly data:


Avon = 2012 (Lang et al,
2012)



Heathcote = 2012 (Lang et
al, 2012)



Styx = 2012 (Orchard S. &
Lobb, 2013)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)
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Otukaikino = 2017 (survey
yet to be undertaken)

Table 4: Receiving Environment Targets for Coastal Waters
Advice Note:

Monitoring sites and their Regional Coastal Environment Plan for the Canterbury Region (RCEP) classifications (Canterbury Regional Council, 2012b) are detailed in
the EMP, attached to this consent.

Assessments are to be undertaken for each target at each site.

Level 1 Assessment = requires a comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to ensure
continual improvement over time, not just compared to the baseline). This assessment is a numerical comparison only, not a statistical comparison. No assessment of
decline, maintenance or improvement is required for compliance purposes, but sites potentially showing a decline shall be highlighted in the monitoring report and the
management of these sites discussed with the SWiM Working Party.

Level 2 Assessment = requires a statistical comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to
ensure continual improvement over time, not just compared to the baseline). Assessments of improvement, maintenance and decline, as per the catchment
requirements of Condition 7, shall be carried out. The exception to this being sites that already meet the target, where maintenance is only required to be achieved (as
determined by median levels for the monitoring year for each site), given that these sites are not considered to be negatively affected by stormwater discharges (i.e.
the effects are mitigated). The level of significance for statistical tests shall be 5% (i.e. p<0.05). A minimum of three years is required before time trends analysis can
be undertaken (NIWA, 2014). Until that time, data will be presented as a Level 1 assessment only. Improvements and declines are defined as a statistically significant
decrease or increase (depending on the target and the direction of change required), and maintenance is defined as no statistically significant change.

TBC = To Be Confirmed once a full year of monitoring has been carried out, in consultation with ECan. This target will be provided as a revision of the EMP and will
then become a requirement of consent (i.e. a change of conditions will not be required).

Objective
Reduce
sediment
input to
prevent
adverse
effects on
water clarity
and aquatic
biota

Target
Maximum Total Suspended
Solids (TSS) concentrations
for all classes:


TBC

Basis for Target

Level 1
Assessment

Level 2
Assessment

Elevated levels of TSS in the
water column decrease the
clarity of the water and can
adversely affect aquatic
plants, invertebrates and fish
(Crowe & Hay, 2004; Ryan,
1991). For example,
sediment can affect
photosynthesis of plants and
therefore primary
productivity, interfere with
feeding through the
smothering of food supply,
and can clog suitable habitat
for species (Crowe & Hay,
2004; Ryan, 1991). The
target will be achieved by
reducing contaminant loads

Baseline Studies For Comparison
Annual data (monthly sampling):
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2016 (monitoring yet to be
started)

(particularly using erosion
and sediment control
measures).
Decrease
copper, lead
and zinc
levels in
water to
prevent
adverse
effects on
aquatic
biota

Maximum dissolved metal
concentrations for all classes
(with the exception of the
Operational Area of the Port of
Lyttelton):

Enhance
mana
whenua
coastal
values

Minimum averaged Marine
Cultural Heath Index and State
of Takiwā scores for all
classes:

ADVICE
NOTE:
Papatipu
Rūnanga
have yet to
be
consulted
with on this
objective







Copper: 0.005 mg/L
Lead: 0.005 mg/L
Zinc: 0.05 mg/L

4

Metals, in particular, copper,
lead and zinc, can be toxic to
aquatic organisms,
negatively affecting such
things as fecundity,
maturation, respiration,
physical structure and
behaviour (Harding, 2005).
Site specific criteria are set
out in the RCEP for the
Canterbury Region. The plan
specifically details that this
guideline is not relevant for
the Operational Area of the
Port of Lyttelton. This areas
is affected by direct
discharges from boats that
will make monitoring of the
effects of stormwater difficult.
These targets will be
achieved by reducing
contaminant loads.

Annual data (monthly sampling):

The Marine Cultural Health
Index and State of Takiwā
scores assesses cultural
values and indicators of
environmental health, such
as mahinga kai (food
gathering). These indices are
on a scale of 1 - 5, with
higher scores indicative of
greater cultural values. No
guidelines are available
currently for coastal areas,
so this target is developed
specifically for this consent.
These targets can be

Five-yearly monitoring:
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2016 (monitoring yet to be
started)

2018 (survey yet to be
undertaken)

and target,
and so they
may be
subject to
change
prior to the
hearing

achieved through reducing
contaminant loads.
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Table 5: Receiving Environment Targets for Groundwater and Springs

Advice Note:



Groundwater monitoring wells are detailed in the EMP attached to this consent, which will allow assessment against the receiving environment targets below
Due to the influence of other land use activities on groundwater (e.g. agricultural land use and industrial activities,) poor values against the targets below may not be a
result of stormwater discharges, and further analysis and investigations may be required to determine the extent that stormwater is impacting on groundwater quality

Objective
Protect drinking
water quality

Target
Maximum concentration to to
exceed:




Copper: 1 mg/L
Lead: 0.005 mg/L
Zinc: 0.75 mg/L

No increase in the concentration
of Escherichia coli at drinking
water supply wells caused by
stormwater discharges.

Avoid widespread
adverse effects on
shallow
groundwater quality

No significant increase in
concentrations of the following
contaminants at long term
monitoring sites, as determined by
Time Trends analysis or other
robust analysis:




Basis for Target

Baseline

The most important use of Christchurch groundwater is the
supply of the urban reticulated drinking water supply.
Contaminants in stormwater that infiltrate into the ground
could impact on the quality of water supply wells and/or
springs. The compliance criteria for a potable and
wholesome water supply are specified in the DrinkingWater Standards for New Zealand 2005 (Revised 2008).
Metals and E.coli were chosen for these targets, as these
are contaminants present in stormwater. The target values
for copper and lead are taken from the LWRP, which details
that concentrations are not to exceed 50% of the Maximum
Acceptable Value (MAV) specified in the New Zealand
drinking water standards. An equivalent criteria has also
been applied to the zinc target, which is not included in the
LWRP, but has a guideline in the drinking water standards.

10 years of previous groundwater quality monitoring
data from CCC public drinking water supply wells
and pumping stations.

Contaminants in stormwater that infiltrate into the ground
could impact on groundwater quality. Long term
groundwater quality at monitoring wells is undertaken by
CCC and ECan. Those monitoring points that occur within
the urban area could be impacted by CCC stormwater
management activities.

Data from the previous 10 years of CCC and ECan
groundwater quality monitoring.

Copper
Lead
Zinc
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Appendix B: Soil Quality Monitoring Sites
Table i. Soil sampling monitoring of stormwater devices. Cu = total recoverable copper; Zn = total recoverable zinc; Pb = total recoverable lead; As
= total recoverable arsenic; Cd = total recoverable cadmium; Cr = total recoverable chromium; Ni = total recoverable nickel; PAH = Polycyclic
Aromatic Hydrocarbons; SVOC = Semi-Volatile Organic Compounds.

Site

Type of
System

Land Use

Year System
Constructed

Denton Park

Soakage basin

Residential

1997

Beckenham
Library

Detention
swale

Car park

2005

Tumara Park

Infiltration and
detention

Large
residential

2003

Hornby
Industrial Park

Infiltration
basin

Residential

1995

Richmond
Housing
Complex

Swale and first
flush basin

High density
housing

2007

TBA

Rain garden

Residential

TBA

TBA

Rain garden

CBD

TBA

Metals

PAHs

SVOCs

Cu, Zn, Pb
Cu, Zn, Pb
Cu, Zn, Pb
Cu, Zn, Pb,
As, Cd, Cr, Ni

Cu, Zn, Pb

Cu, Zn, Pb
Cu, Zn, Pb

74

Previous
Sampling

Easting

Northing

2010 (IGSC)

2471174

5740565

2010 (IGSC)

2480757

5738373

2010 (IGSC)

2484754

5747875

2010 (IGSC)

2470426

5739650

2010 (IGSC)

2482302

5743028

None

TBA

TBA

None

TBA

TBA

Appendix C: Surface Water, Instream Sediment and Aquatic Ecology Monitoring Sites
Table i. Water quality (monthly and five-yearly wet weather), sediment quality and aquatic ecology sampling, at sites within waterways and coastal areas of Christchurch and Banks Peninsula, within the area of
Christchurch City Council’s jurisdiction. pLWRP = proposed Land and Water Regional Plan; RCEP = Regional Coastal Environment Plan; WRRP = Waimakariri River Regional Plan; IGSC = Interim Global Stormwater
Consent; SWSMP = South-West Stormwater Management Plan; SSMP = Styx Stormwater Management Plan; CCC = Christchurch City Council; BPSES = Banks Peninsula Sites of Ecological Significance study for District
Plan Review, unpublished raw data; and TBC = To Be Confirmed. Monthly CCC surface water monitoring refers to unpublished raw data, but this information is collated in annual monitoring reports that are not referenced
in this document.
Environment

Catchment

Site ID

Location
Description

Waterway

Avon River

AVON02

Avon River at
Bridge Street

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

Monthly surface water:
 CCC since 2007

(IGSC)

pLWRP or
RCEP
Classification

Easting

Northing

Spring-fed –
plains – urban
(pLWRP)

2487694

5742425

Spring-fed –
plains – urban
(pLWRP)

2487487

5744202

Spring-fed –
plains – urban14

TBC

TBC

Instream Sediment11:
 Robb (1988) [Site 204]
 Gadd & Sykes (2014) [Site
35]
Aquatic Ecology:
 Robb (1992) [Site 204]11
 James & McMurtrie (2012)
[Reach: Mouth]12
Waterway

Avon River

AVON01

Avon River at
Pages/Seaview
Bridge

Monthly surface water:
 CCC since 2007

(IGSC)

Instream Sediment13:
 Robb (1988) [Site 193]
 Gadd & Sykes (2014) [Site
34]
Aquatic Ecology:
 Robb (1980) [Site 191]
 Robb (1992) [Site 191]
 James & McMurtrie (2012)
[Reach: AvondalePages]12
Waterway

11

Avon River

AVON14

Ōruapaeroa/Travis
Wetland

Cultural Monitoring:
 Pauling et al (2007) [Site
12]
 Lang et al (2012) [Site 12]

Sediment sampling and ecological monitoring site was 30 m upstream of Bridge Street (coordinates: 2487673, 5742466)

12

Monitoring was undertaken using long reaches of the river, not smaller-scale sites; the coordinates for this site in this monitoring plan coincide with the downstream end of the James & McMurtrie (2012) reach and the surface water sampling site (i.e. sites are
used, rather than reaches)
13
Sediment sample site was 424 m downstream, opposite New Brighton Power Boat Club House (coordinates: 2487823, 5743976)
14
This site is unclassified under the pLWRP, however this is considered the most appropriate classification
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Environment

Catchment

Site ID

Location
Description

Waterway

Avon River

AVON13

Avon River at
Avondale Road

Monthly
Surface Water
Quality
Monitoring
(IGSC)

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

(IGSC)

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Monthly surface water15:

CCC since 2008

Spring-fed –
plains – urban
(pLWRP)

2484754

5745170

Monthly surface water:
 CCC since 2008

Spring-fed –
plains – urban
(pLWRP)

2484344

5744907

Cultural Monitoring:
 Pauling et al (2007) [Site
11]
 Lang et al (2012) [Site 11]

Spring-fed –
plains – urban
(pLWRP)

TBC

Monthly surface water:
 CCC since 2007

Spring-fed –
plains – urban
(pLWRP)

2483562

Five-yearly surface water15:
 CCC 2012 & 2014
Instream Sediment16:
 Robb (1988) [Site 181]
 Gadd & Sykes (2014) [Site
32]
Aquatic Ecology:
 Robb (1980) [Site 181]
 Eldon and Kelly (1992)
[Site 181]
 Robb (1992) [Site 181]
 James & McMurtrie (2012)
[Reach: GayhurstAvondale]12
Waterway

Avon River

AVON11

Horseshoe Lake
Discharge

Waterway

Avon River

AVON15

Te
Oranga/Horseshoe
Lake

Waterway

Avon River

AVON03

Avon River at
Dallington
Terrace/Gayhurst
Road

(IGSC)

(IGSC)

Instream Sediment:
 Robb (1988) [Site 168]
 Gadd & Sykes (2014) [Site
31]17
Aquatic Ecology:
 Robb (1980) [Site 168]
 Robb (1992) [Site 168]
 James & McMurtrie (2012)
[Reach: FitzgeraldGayhurst]12

15

Surface water sampling is near to a stormwater outfall
Sediment sampling site was 198 m upstream of the Avondale Bridge, nearer to Lake terrace Road (coordinates: 2484543, 5745167)
17
Due to earthquake dredging no sediment was present, site was moved 500 m upstream to Morris Street (coordinates: 2483452, 5743210)
16
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TBC

5742822

Environment

Catchment

Site ID

Location
Description

Waterway

Avon River

AVON10

Dudley Creek at
North Parade

Monthly
Surface Water
Quality
Monitoring
(IGSC)

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

Monthly surface water:
 CCC since 2008

(IGSC)

pLWRP or
RCEP
Classification

Easting

Northing

Spring-fed –
plains – urban
(pLWRP)

2482575

5743763

Spring-fed –
plains – urban
(pLWRP)

2481261

5742329

Spring-fed –
plains – urban
(pLWRP)

2480890

5742093

Spring-fed –
plains – urban
(pLWRP)

2480498

5742085

Five-yearly surface water:
 CCC 2012 & 2014
Instream Sediment:
 Robb (1988) [Site 108]
 Gadd & Sykes (2014) [Site
18]
Aquatic Ecology:
 Robb (1980) [Site 108]
 Robb (1992) [Site 108]
 Blakely (2014) [Site 18]
Waterway

Avon River

AVON16

Avon River
Downstream of
Kilmore Street
(Ōtautahi)

Aquatic Ecology:
 Robb (1980) [Site 152]18
 Robb (1992) [Site 152]18
 McMurtrie (2009) [Site 19]
 Blakely (2014) [Site 29]
Cultural Monitoring:
 Pauling et al (2007) [Site
9]
 Lang et al (2012) [Site 9]

Waterway

Avon River

AVON04

Avon River at
Manchester Street

(IGSC)

Monthly surface water:
 CCC since 2008

(IGSC)

Five-yearly surface water:
 CCC 2012 & 2014
Instream Sediment:
 Robb (1988) [Site 151]
 Gadd & Sykes (2014) [Site
29]
Waterway

Avon River

AVON17

Avon River at
Victoria Square
Near Armagh Street

Instream Sediment:
 Robb (1988) [Site 149]
 Gadd & Sykes (2014) [Site
28]
Aquatic Ecology:
 Robb (1980) [Site 149]
 Robb (1992) [Site 149]
 McMurtrie (2009) [Site
20]19
 Blakely (2014) [Site 28]19

18
19

Ecological monitoring site was upstream at Madras Street (coordinates: 2481126, 5742226)
Ecological monitoring site was 82 m downstream of Armagh Street (coordinates: 2480498, 5742085)
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Environment

Catchment

Site ID

Location
Description

Waterway

Avon River

AVON18

Avon River
Upstream of
Montreal Street

Waterway

Avon River

AVON09

Addington Brook
Upstream of
Riccarton Avenue

Monthly
Surface Water
Quality
Monitoring

(IGSC)

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

(IGSC)

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Aquatic Ecology:
 Robb (1980) [Site 147]
 Eldon and Kelly (1992)
[Site 146]
 Robb (1992) [Site 147]
 McMurtrie (2009) [Site 21]
 Blakely (2014) [Site 27]

Spring-fed –
plains – urban
(pLWRP)

2480089

5741371

Monthly surface water:
 CCC since 2008

Spring-fed –
plains – urban
(pLWRP)

2479427

5741438

Spring-fed –
plains – urban
(pLWRP)

2478683

5741631

Spring-fed –
plains – urban
(pLWRP)

2479390

5742010

Five-yearly surface water:
 CCC 2012 & 2014
Instream Sediment:
 Robb (1988) [Site 129131]
 Gadd & Sykes (2014) [Site
22]
Aquatic Ecology20:
 Robb (1980) [Site 131]
 Robb (1992) [Site 131]
 Blakely (2014) [Site 12]
Waterway

Avon River

AVON08

Riccarton Main
Drain Downstream
of Deans Avenue

Monthly surface water:
 CCC since 2008

(IGSC)

Five-yearly surface water:
 CCC 2014
Instream Sediment21:
 Robb (1988) [Site 118]
 Gadd & Sykes (2014) [Site
21]
Aquatic Ecology:
 Robb (1980) [Site 117]
 Eldon and Kelly (1992)
[Site 118]21
 Robb (1992) [Site 117]
 Blakely (2014) [Site 13]
Waterway

20
21

Avon River

AVON19

Avon River at
Botanical Garden
North Car Park

Aquatic Ecology:
 McMurtrie (2009) [Site 22]
 Blakely (2014) [Site 26]

Ecological monitoring site was 201 m downstream (coordinates: 2479512, 5741605)
Sediment sample and ecological monitoring site was 360 m downstream, above Riccarton Avenue (coordinates: 2478997, 5741642)
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Environment

Catchment

Site ID

Location
Description

Waterway

Avon River

AVON12

Avon River at
Carlton Mill Corner

Monthly
Surface Water
Quality
Monitoring
(IGSC)

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

(IGSC)

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Monthly surface water15:
 CCC since 2008

Spring-fed –
plains – urban
(pLWRP)

2479737

5742871

Five-yearly surface water15:
 CCC 2012 & 2014
Instream Sediment:
 Robb (1988) [Site 138]
 Golder Associates (2012)
[Site 12]
 Gadd & Sykes (2014) [Site
26]
Aquatic Ecology:
 Robb (1980) [Site 138]
 Robb (1992) [Site 138]
 Blakely (2014) [Site 25]
Waterway

Avon River

AVON20

Avon River at
Waipapa/Little
Hagley Park

Cultural Monitoring:
 Pauling et al (2007) [Site
8]
 Lang et al (2012) [Site 8]

Spring-fed –
plains – urban
(pLWRP)

TBC

TBC

Waterway

Avon River

AVON21

Avon River
Downstream of
Mona Vale Loop

Aquatic Ecology:
 Robb (1992) [Site 133a]
 McMurtrie (2009) [Site 23]
 Blakely (2014) [Site 24]

Spring-fed –
plains – urban
(pLWRP)

2478634

5742492
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Environment

Catchment

Site ID

Location
Description

Waterway

Avon River

AVON07

Avon River at Mona
Vale

Monthly
Surface Water
Quality
Monitoring
(IGSC)

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Spring-fed –
plains – urban
(pLWRP)

2478334

5742658

Spring-fed –
plains – urban
(pLWRP)

2478232

5742784

Aquatic Ecology:
 Robb (1980) [Site 9]
 Robb (1992) [Site 9]
 McMurtrie (2009) [Site 25]
 Blakely (2014) [Site 19]

Spring-fed –
plains – urban
(pLWRP)

2477010

5742780

Monthly surface water:
 CCC since 2007

Spring-fed –
plains – urban
(pLWRP)

2478250

5742915

Monthly surface water:
 CCC since 2007

(IGSC)

Five-yearly surface water:
 CCC 2012 & 2014
Instream Sediment:
 Robb (1988) [Site 31]
 Golder Associates (2012)
[Site 13]
 Gadd & Sykes (2014) [Site
7]
Aquatic Ecology:
 Robb (1980) [Site 31]
 Robb (1992) [Site 31]
Waterway

Avon River

AVON06

Waimairi Stream
Downstream of
Railway Bridge

Monthly surface water:
 CCC since 2007

(IGSC)

Instream Sediment22:
 Robb (1988) [Site 13]
 Gadd & Sykes (2014) [Site
2]
Aquatic Ecology:
 Robb (1980) [Site 13]
 Robb (1992) [Site 13]
 Blakely (2014) [Site 22]
Waterway

Avon River

AVON22

Waimairi Stream at
Fendalton Park

Waterway

Avon River

AVON05

Wairarapa Stream
Downstream of
Fendalton Road

(IGSC)

Instream Sediment23:
 Robb (1988) [Site 78]
 Gadd & Sykes (2014) [Site
12]
Aquatic Ecology:
 Robb (1980) [Site 77]24
 Robb (1992) [Site 77]24
 Blakely (2014) [Site 23]

22

Sediment sample site was 70 m upstream of the rail bridge (coordinates: 2478123, 5742853)
Sediment sample site was 116 m downstream of Fendalton Road (coordinates: 2478246, 5742805)
24
Ecological monitoring site was 50 m downstream of Fendalton Road (coordinates: 2478255, 5742874)
23
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Environment

Catchment

Site ID

Location
Description

Waterway

Avon River

AVON23

Waterway

Avon River

Waterway

Avon River

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Wairarapa Stream
Upstream of
Glandovey Road

Aquatic Ecology:
 Robb (1980) [Site 66]
 Eldon and Kelly (1992)
[Site 66]
 Robb (1992) [Site 66]
 McMurtrie (2009) [Site 24]
 Blakely (2014) [Site 20]

Spring-fed –
plains – urban
(pLWRP)

2477224

5743220

AVON24

Pūtarikamotu/Ilam
Stream at Deans
Bush

Cultural Monitoring:
 Pauling et al (2007) [Site
7]
 Lang et al (2012) [Site 7]

Spring-fed –
plains – urban
(pLWRP)

TBC

TBC

AVON25

Okeover Stream at
University of
Canterbury
Glasshouses

Instream Sediment25:
 Robb (1988) [Site C15]
 Gadd & Sykes (2014) [Site
6]

Spring-fed –
plains – urban
(pLWRP)

2476686

5742608

Spring-fed –
plains – urban
(pLWRP)

2476765

5742294

Spring-fed –
plains – urban
(pLWRP)

2486494

5738760

Aquatic Ecology:
 McMurtrie (2009) [Site 26]
 Blakely (2014) [Site 6]
Waterway

Avon River

AVON26

Avon River at Clyde
Road

Instream Sediment:
 Robb (1988) [Site 24]
 Gadd & Sykes (2014) [Site
5]
Aquatic Ecology:
 Robb (1980) [Site 24]
 Robb (1992) [Site 24]
 McMurtrie (2009) [Site
27]26
 Blakely (2014) [Site 7]26

Waterway

Heathcote
River

HEATH01

Heathcote River at
Ferrymead Bridge

Monthly surface water:
 CCC since 2007

(IGSC)

Instream Sediment:
 Robb (1988) [Site 190]
 Kingett Mitchell (2005)
[Site HE34]27
Aquatic Ecology:
 Robb (1980) [Site 190]
 Robb (1994) [Site
190/H190]
 van den Ende & Partridge
(2008) [Site 190/H190]

25

Sediment sample site was 30 m downstream of Clyde Road (coordinates: 2476804, 5742564)
Ecological monitoring site was 131 m downstream of Clyde Road Bridge (coordinates: 2476657, 5742234)
27
Sediment sample site was 200 m upstream of Ferrymead Bridge (coordinates: 2486481, 5738404)
26
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Environment

Catchment

Site ID

Location
Description

Waterway

Heathcote
River

HEATH17

Steamwharf Stream
upstream of Dyers
Road

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Instream Sediment:
 Gadd (2015) [Site 15]

Spring-fed –
plains – urban
(pLWRP)

2485052

5739405

Spring-fed –
plains – urban
(pLWRP)

2485076

5739154

Cultural Monitoring:
 Pauling et al (2007) [Site
21]
 Lang et al (2012) [Site 21]

Spring-fed –
plains – urban
(pLWRP)

TBC

TBC

Monthly surface water15:
 CCC since 2008

Spring-fed –
plains – urban
(pLWRP)

2484415

5739494

Spring-fed –
plains – urban
(pLWRP)

2483072

5739226

Aquatic Ecology:
 Taylor & Blair (2011)
 Blakely (2015a) [Site 15]
Waterway

Heathcote
River

HEATH02

Heathcote River at
Tunnel Road

Monthly surface water:
 CCC since 2007

(IGSC)

Instream Sediment28:
 Robb (1988) [Site 179]
 Golder (2012) [Site 16]
 Gadd (2015) [Site 14]
Aquatic Ecology:
 Robb (1980) [Site 179]
 Robb (1994) [Site
179/H179]
 van den Ende & Partridge
(2008) [Site 179/H179]
 Blakely (2015a) [Site 14]
Waterway

Heathcote
River

HEATH18

Ōpāwaho/Heathcote
River at Garlands
Road Bridge

Waterway

Heathcote
River

HEATH11

Heathcote River at
Catherine Street

(IGSC)

(IGSC)

Five-yearly surface water15:
 CCC 2010 & 2011
Instream Sediment:
 Robb (1988) [Site 164]
 Gadd (2015) [Site 13]
Aquatic Ecology:
 Robb (1980) [Site 164]
 Robb (1994) [Site
164/H164]
 van den Ende & Partridge
(2008) [Site 164/H164]
 Blakely (2015a) [Site 13]
Waterway

Heathcote
River

HEATH03

Heathcote River at
Opawa
Road/Clarendon
Terrace

Monthly surface water:
 CCC since 2007

(IGSC)

Aquatic Ecology:


28

Sediment sample site was 100 m upstream, below the Woolston Cut (coordinates: 2484931, 5739133)
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Robb (1980) [Site 154]

Environment

Catchment

Site ID

Location
Description

Waterway

Heathcote
River

HEATH19

Heathcote River on
Aynsley Terrace (at
the eastern tip of
King George V
Reserve)

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

Instream Sediment:
 Robb (1988) [near to Site
147]
 Gadd (2015) [Site 12]

pLWRP or
RCEP
Classification

Easting

Northing

Spring-fed –
plains – urban
(pLWRP)

2482928

5738430

Aquatic Ecology:
 Robb (1980) [Site 148]
 Taylor (2005) [Site E & F]
 Blakely (2015a) [Site 12]
Waterway

Heathcote
River

HEATH21

Jacksons Creek at
Cameron Reserve

Aquatic Ecology:
 James (2010) [Site 32]

Spring-fed –
plains – urban
(pLWRP)

2481211

5739629

Waterway

Heathcote
River

HEATH22

Heathcote River
Downstream of
Tennyson Street

Instream Sediment:
 Robb (1988) [near to Site
138]
 Gadd (2015) [Site 10]

Spring-fed –
plains – urban
(pLWRP)

2481520

5738845

Spring-fed –
plains – urban
(pLWRP)

2481198

5737390

Spring-fed –
plains – urban
(pLWRP)

2480841

5738474

Aquatic Ecology:
 Robb (1980) [Site 139]
 Eldon et al (1989) [Site
139]
 James (2010) [Site 29]
 Taylor & Blair (2012) [Site
1]
 Blakely (2015a) [Site 10]
Waterway

Heathcote
River

HEATH04

Heathcote River at
Bowenvale Avenue

(IGSC)

Monthly surface water:
 CCC since 2007

(IGSC)

Five-yearly surface water:
 CCC 2010 & 2011
Aquatic Ecology:29
 Robb (1980) [Site 134]
Waterway

Heathcote
River

HEATH23

Heathcote River
Downstream of
Colombo Street
(Beckenham
Library)

Instream Sediment:
 Robb (1988) [near to Site
127]
 Gadd (2015) [Site 9]
Aquatic Ecology:
 Robb (1980) [Site 128]
 James (2010) [Site 30]
 Taylor & Blair (2012) [Site
8]
 Blakely (2015a) [Site 9]
Cultural Monitoring:
 Pauling et al (2007) [Site
20]
 Lang et al (2012) [Site 20]

29

Ecological monitoring site was 20 m upstream of Bowenvale Avenue (coordinates: 2481163, 5737382)
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Environment

Catchment

Site ID

Location
Description

Waterway

Heathcote
River

HEATH25

Cashmere Brook at
Ashgrove Terrace

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Instream Sediment:
 Gadd (2015) [Site 8]

Spring-fed –
plains – urban
(pLWRP)

2480258

5737964

Spring-fed –
plains – urban
(pLWRP)

2480159

5737791

Spring-fed –
plains – urban
(pLWRP)

2479157

5737222

Banks Peninsula
(pLWRP)

2479030

5736765

Aquatic Ecology:
 James (2010) [Site 38]
 Blakely (2015a) [Site 8]
Waterway

Heathcote
River

HEATH24

Heathcote River
downstream of
Barrington Street

Instream Sediment:
 Robb (1988) [near to Site
124]
 Gadd (2015) [Site 7]
Aquatic Ecology:
 Robb (1980) [Site 123]30
 James (2010) [Site 31]
 Blakely (2015a) [Site 7]

Waterway

Heathcote
River

HEATH07

Heathcote River at
Ferniehurst Street

(SWSMP)

Monthly surface water:
 CCC since 2008

(SWSMP)

Five-yearly surface water:
 CCC 2010 & 2011
Aquatic Ecology:

Waterway

Heathcote
River

HEATH05

Cashmere Stream
at Worsleys Road

(SWSMP)

Robb (1980) [Site 119]

Monthly surface water:
 CCC since 2007

(SWSMP)

Five-yearly surface water:
 CCC 2010 & 2011
Instream Sediment:
 Robb (1988) [Site 49]31
 Kingett Mitchell Ltd, (2005)
[Site HE10]31
 Golder Associates (2012)
[Site 20] 32
Aquatic Ecology:
 Robb (1980) [Site 49]31

30

Ecological monitoring site was 2 m upstream of Barrington Street (coordinates:2480102, 5737746)
Sediment sample and ecological monitoring site was 20 m downstream of bridge and 5 m upstream of confluence with Cashmere Valley Drain (coordinates: 2479043, 5736773)
32
Sediment sample site was 140 m downstream, at the termination of Hurunui Street (coordinates: 2479029 5736862)
31
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Eldon et al (1989) [Site
49]31



Taylor & Blair (2012) [Site
4]

Environment

Catchment

Site ID

Location
Description

Waterway

Heathcote
River

HEATH26

Cashmere Stream
at Penruddock Rise

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring
(SWSMP)

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

Instream Sediment:
 Robb (1988) [Site 42]
 Gadd (2015) [Site 2]

pLWRP or
RCEP
Classification

Easting

Northing

Banks
Peninsula33

2477914

5736700

Banks
Peninsula33

2477452

5736476

2477361

5736392

2476084

5735598

Aquatic Ecology:
 Robb (1980) [Site 42]
 James (2010) [Site 33]
 Blakely (2015a) [Site 2]
Waterway

Heathcote
River

HEATH27

Cashmere Stream,
Behind 406
Cashmere Road
(downstream of
stormwater
discharge)

Instream Sediment:
 James & McMurtrie (2010)
[Site 25]

Waterway

Heathcote
River

HEATH28

Cashmere Stream,
Behind 420- 426
Cashmere Road
(upstream of
stormwater
discharge)

Instream Sediment:
 James & McMurtrie (2010)
[Site 22]
Aquatic Ecology:
 EOS Ecology (2013) [Site
3]
 Drinan (2014) [Site 3]


Waterway

Heathcote
River

HEATH16

Cashmere Stream
at Sutherlands Road

(SWSMP)

(IGSC)

(SWSMP)

James (2015) [Site 3]

Monthly surface water:
 CCC since 2010
Five-yearly surface water:
 CCC 2010 & 2011
Instream Sediment34:
 Robb (1988) [near to Site
26]
 Gadd (2015) [Site 1]
Aquatic Ecology:34
 James (2010) [Site 37]
 Blakely (2015a) [Site 1]

33
34

Not classified under the pLWRP, but considered in this report a Banks Peninsula waterway, as per the lower reaches
Sediment and ecological monitoring samples were taken upstream of Sutherlands Road

85

Banks
Peninsula33

Environment

Catchment

Site ID

Location
Description

Waterway

Heathcote
River

HEATH06

Heathcote River at
Rose Street35

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

(SWSMP)

(SWSMP)

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring
(SWSMP)

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

Monthly surface water:
 CCC since 2008

pLWRP or
RCEP
Classification

Easting

Northing

Spring-fed –
plains – urban
(pLWRP)

2478700

5737528

Spring-fed –
plains – urban
(pLWRP)

2477972

5738774

Spring-fed –
plains – urban
(pLWRP)

2476927

5739322

Five-yearly surface water:
 CCC 2010 & 2011
Instream Sediment:
 Robb (1988) [near to Site
115]
 Kingett Mitchell Ltd, (2005)
[near to Site HE27]
 Gadd (2015) [Site 6]
Aquatic Ecology:
 Robb (1980) [Site 114]36
 Eldon et al (1989) [Site
114]36
 James (2010) [Site 35]
 Taylor & Blair (2012) [Site
2]
 Blakely (2015a) [Site 6]
Cultural Monitoring:
 Pauling et al (2007) [Site
18]
 Lang et al (2012) [Site 18]
Waterway

Heathcote
River

HEATH29

Heathcote River
Downstream of
Spreydon Domain

(SWSMP)

Instream Sediment:
 Robb (1988) [near to Site
102]
 Gadd (2015) [Site 5]
Aquatic Ecology:
 James (2010) [Site 34]
 Blakely (2015a) [Site 5]

Waterway

Heathcote
River

HEATH10

Curletts Road
Stream Upstream of
Heathcote River
Confluence

Monthly surface water:
 CCC since 2008

(SWSMP)

Aquatic Ecology:


Robb (1980) [Site 67]

The previous State of the Takiwā monitoring site, Waimokihi/Pioneer Stadium, was actually located approximately 300 m upstream of this site, but the intent of the cultural site is still considered to be achieved (located in proximity to the school, the recreational
facilities provided by Pioneer Stadium and the adjacent Centennial Park)
36
Ecological monitoring site was 30 m upstream of Rose Street (coordinates: 2478713, 5737553)
35
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Environment

Catchment

Site ID

Location
Description

Waterway

Heathcote
River

HEATH30

Heathcote River at
Canterbury
Park/Showgrounds

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring
(SWSMP)

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Instream Sediment:
 Robb (1988) [near to Site
90]
 Kingett Mitchell Ltd, (2005)
[near to Site HE22]
 Gadd (2015) [Site 4]

Spring-fed –
plains – urban
(pLWRP)

2476514

5739050

Spring-fed –
plains – urban
(pLWRP)

2476019

5739207

Spring-fed –
plains – urban
(pLWRP)

2475913

5738508

Aquatic Ecology:
 James (2011) [Site 44]

Spring-fed –
plains (pLWRP)

2475364

5732443

Monthly surface water:
 CCC since 2008

Spring-fed –
plains (pLWRP)

2474444

5733330

Aquatic Ecology:
 Robb (1980) [Site 90]37
 James (2010) [Site 36]
 Blakely (2015a) [Site 4]
Waterway

Heathcote
River

HEATH09

Haytons Stream at
Retention Basin

Monthly surface water:
 CCC since 2007

(SWSMP)

Aquatic Ecology38:
 Robb (1980) [Site 54]

Waterway

Heathcote
River

HEATH08

Heathcote River at
Templetons Road39

(SWSMP)

(SWSMP)

Eldon et al (1989) [Site 54]

Monthly surface water:
 CCC since 2007
Instream Sediment:
 Robb (1988) [Site 83]
Aquatic Ecology:



Robb (1980) [Site 83]40
Robb (1980) [Site 84]41

Cultural Monitoring:
 Pauling et al (2007) [Site
15]
 Lang et al (2012) [Site 15]
Waterway

Halswell
River

HALS06

Halswell River
Between
Rossendale Winery
and Early Valley
Road

Waterway

Halswell
River

HALS04

Halswell River at
Akaroa Highway
(Tai Tapu Road)

(SWSMP)

(SWSMP)

37

Robb (1980) site description is not exact, but it is believed that this is the same site as James (2010) and Blakely (2015a)
The retention basin was installed after this survey
39
This site is usuall
y able to be sampled, but during the dry season of 2015, this site had dried up and was unable to be sampled, so depending on flow levels this site may not be able to be sampled on every occasion
40
Ecological monitoring site was 6 m upstream of the bridge at Templetons Road (coordinates: 2475906, 5738505)
41
Ecological monitoring site was 2 m downstream of the bridge at Templetons Road (coordinates: 2475916, 5738510)
38
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Environment

Catchment

Site ID

Location
Description

Waterway

Halswell
River

HALS07

Halswell River at
Wroots/Halswell
Roads

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Spring-fed plains (pLWRP)

2474357

5734086

Spring-fed plains (pLWRP)

2474530

5734689

Aquatic Ecology:
 James (2011) [Site 40]

Spring-fed plains (pLWRP)

2474273

5734813

Monthly surface water:
 CCC since 2012

Spring-fed plains (pLWRP)

2473720

5734461

Aquatic Ecology:
 James (2011) [Site 47]

Spring-fed plains (pLWRP)

2473619

5735215

Aquatic Ecology:
 James (2011) [Site 42]

Spring-fed plains (pLWRP)

2472634

5736096

spring-fed plains45

2485000

5756366

Instream Sediment42:
 Kingett Mitchell (2005)
[Site HA25]
 Golder Associates (2012)
[Site 21]

(SWSMP)

Aquatic Ecology:
 James (2011) [Site 46]
Waterway

Halswell
River

HALS03

Nottingham Stream
at Candys Road

Monthly surface water:

CCC since 2008

(SWSMP)

Instream Sediment43:

Kingett Mitchell (2005)
[Site HA23]

Golder Associates (2012)
[Site 22]
Waterway

Halswell
River

HALS08

Creamery Stream
Downstream of
Sabys Road

Waterway

Halswell
River

HALS05

Knights Stream at
Sabys Road
(upstream of
Nottingham Stream)

Waterway

Halswell
River

HALS09

Cases Drain
Upstream of
Downies Road

Waterway

Halswell
River

HALS10

Knights Stream
Upstream of
Whincops Road

Waterway

Styx River

STYX08

Styx River at Kainga
Road/ Harbour
Road Bridge

(SWSMP)

(SWSMP)

(SWSMP)

(SSMP)

(SSMP)

(SSMP)

Monthly surface water:
 CCC since 2008
Instream Sediment:
 Robb (1988) [Site 42]
 Golder Associates (2009)
[Site 5]
 Whyte (2014)
Aquatic Ecology44
 Robb (1980) [Site 41]
 James (2013) [Site 48]
Cultural Monitoring:
 Orchard & Lobb (2013)
[Site inanga spawning site]

42

Sediment sample was taken downstream of the bridge
Sediment sample was taken upstream of the bridge
44
Ecological monitoring site was upstream of Kainga Road
45
Under the Natural Resources Regional Plan (NRRP) these waterways were classified 'spring-fed - plains' and it is likely the pLWRP will be amended to be in line with the NRRP (Michele Stevenson, Environment Canterbury, personal communication, 2014);
therefore, these locations are considered 'spring-fed - plains' for the purposes of this monitoring
43
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Environment

Catchment

Site ID

Location
Description

Waterway

Styx River

STYX07

Styx River at
Richards Bridge/
Teapes Road

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

(SSMP)

(SSMP)

(SSMP)

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

Monthly surface water:
 CCC since 2008

pLWRP or
RCEP
Classification

Easting

Northing

spring-fed plains45

2483977

5751255

spring-fed plains45

2482359

5749393

spring-fed plains45

2482195

5749882

Instream Sediment:
 Robb (1988) [Site 29]
 Golder Associates (2009)
[Site 14]
 Whyte (2014)
Aquatic Ecology:
 Robb (1980) [Site 27]
 James (2013) [Site 49]
Cultural Monitoring:
 Orchard & Lobb (2013)
[Site Pūharakekenui mid
catchment]
Waterway

Styx River

STYX06

Styx River at
Marshland Road
Bridge

(SSMP)

(SSMP)

(SSMP)

Monthly surface water:
 CCC since 2007
Instream Sediment:
 Robb (1988) [Site 18]
 Golder Associates (2009)
[Site 3]
 Whyte (2014)
Aquatic Ecology:46
 Robb (1980) [Site K 18]
 James (2013) [Site 50]
Cultural Monitoring:

Orchard & Lobb (2013)
[Site
Pūharakekenui/Kaputone
Confluence]

Waterway

Styx River

STYX05

Kaputone Creek at
Belfast Road (lower)

(SSMP)

(SSMP)

(SSMP)

Monthly surface water:
 CCC since 2007
Instream Sediment:
 Robb (1988) [Site K19]
 Golder Associates (2009)
[Site 8]
 Whyte (2014)
Aquatic Ecology:47
 Robb (1980) [Site K 29]

46
47

Ecological monitoring site was downstream of Marshland Road
Ecological monitoring site was 10 m downstream of Belfast Road (coordinates: 2482163, 5749872)
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Environment

Catchment

Site ID

Location
Description

Waterway

Styx River

STYX09

Kaputone Creek at
Ouruhia Reserve

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring
(SSMP)

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

spring-fed plains45

2481755

5751732

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 11]
 James (2013) [Site 11]

spring-fed plains45

2480943

5749727

Monthly surface water:
 CCC since 2007

spring-fed plains45

2480401

5749645

spring-fed plains49

2481293

5748401

Aquatic Ecology:


Eldon & Taylor (1990)
[Site K 23]




Robb (1980) [Site K 23]
McMurtrie & Greenwood
(2008) [Site 10]
James (2013) [Site 10]



Cultural Monitoring:
 Orchard & Lobb (2013)
[Site Ouruhia Domain]
Waterway

Styx River

STYX10

Kaputone Creek
Between Blakes and
Belfast Roads

Waterway

Styx River

STYX04

Kaputone Creek at
Blakes Road

(SSMP)

(SSMP)

(SSMP)

Instream Sediment:
 Robb (1988) [Site K15]
 Golder Associates (2009)
[Site 7]
 Whyte (2014)
Aquatic Ecology:


Eldon & Taylor (1990)
[Site K 15]48

Cultural Monitoring:
 Orchard & Lobb (2013)
[Site Kaputone mid
catchment]
Waterway

48
49

Styx River

STYX11

Horners Drain at
Hawkins Road

(SSMP)

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 12]
 James (2013) [Site 12]

The 1990 report listed this site as being above Blakes Road, however distance upstream was not detailed
Under the Natural Resources Regional Plan (NRRP) this waterway is unclassified; consistent with other waterways in this catchment (i.e. the downstream Styx River), this waterway is considered in this monitoring report as 'spring-fed – plains', as agreed with
Environment Canterbury (Michele Stevenson, Environment Canterbury, personal communication, 02 April 2015)
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Environment

Catchment

Site ID

Location
Description

Waterway

Styx River

STYX03

Styx River at Main
North Road

Monthly
Surface Water
Quality
Monitoring
(SSMP)

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

(SSMP)

(SSMP)

(SSMP)

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

spring-fed plains45

2479066

5748834

spring-fed plains45

2478252

5749370

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 15]
 James (2013) [Site 15]

spring-fed plains45

2477927

5749206

(SSMP)

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 10]
 James (2013) [Site 16]

spring-fed plains45

2477610

5749003

(SSMP)

Instream Sediment:
 Golder Associates (2009)
[Site 6]

spring-fed plains45

2477072

5749363

spring-fed plains45

2476803

5749571

Monthly surface water:
 CCC since 2007
Instream Sediment:
 Robb (1988) [Site 12]
 Golder Associates (2009)
[Site 2]
 Whyte (2014)
Aquatic Ecology:50
 Robb (1980) [Site 12]
 McMurtrie & Greenwood
(2008) [Site 13]
 James (2013) [Site 13]

Waterway

Styx River

STYX12

Styx River at Styx
Mill Conservation
Reserve51

Waterway

Styx River

STYX13

Styx River Adjacent
to Styx Mill Dog
Area Carpark

Waterway

Styx River

STYX14

Styx River
Upstream of Styx
Mill Reserve

Waterway

Styx River

STYX15

Smacks Creek at
Hussey Road

(SSMP)

(SSMP)

(SSMP)

(SSMP)

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 14]
 James (2013) [Site 14]


James (2014) [Site 14]



Blakely (2015b)

Aquatic Ecology:
 Robb (1980) [Site Sm 3]
 McMurtrie & Greenwood
(2008) [Site 17]52
 James (2013) [Site 17]52
Waterway

Styx River

STYX01

Smacks Creek at
Gardiners Road
Near Styx Mill Road

(SSMP)

Monthly surface water:
 CCC since 2007

(SSMP)

Aquatic Ecology:
 Robb (1980) [Site Sm 2]

50

Ecological monitoring site was upstream of Main North Road
Ecological monitoring will continue to be undertaken at this site until sampling at Ōtūkaikino sites OTUKAI06 and OTUKAI07 is instigated.
52
Ecological Monitoring site was 60 m upstream of Hussey Road (coordinates: 2477033, 5749402)
51
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Environment

Catchment

Site ID

Location
Description

Waterway

Styx River

STYX02

Styx River at
Gardiners Road

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

Monthly surface water:
 CCC since 2007

(SSMP)

pLWRP or
RCEP
Classification

Easting

Northing

spring-fed plains45

2476789

5748841

spring-fed plains45

2476512

5748528

spring-fed plains55

2481242

5752409

Instream Sediment:
 Golder Associates (2009)
[Site 1]
Aquatic Ecology:53


Waterway

Styx River

STYX16

Styx River at
Claridges Road

(SSMP)

Aquatic Ecology:




Waterway

Ōtūkaikino
River

OTUKAI02

Wilsons Drain at
Main North Road

(SSMP)

(SSMP)

Robb (1980) [Site 5]
Eldon & Taylor (1990)
[Site 5]
Robb (1980) [Site 4]
McMurtrie & Greenwood
(2008) [Site 18]
James (2013) [Site 18]

Monthly surface water:
 CCC since 2013
Instream Sediment54:
 Golder Associates (2009)
[Site 11]
 Whyte (2014)

Waterway

Ōtūkaikino
River

OTUKAI04

Ōtūkaikino River
Upstream of
Dickeys Road

Aquatic Ecology:
 James (2012) [Site 1]

spring-fed –
plains55

2479660

5752383

Waterway

Ōtūkaikino
River

OTUKAI05

Kaikanui Creek
Downstream of
Clearwater Resort

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 3]
 James (2012) [Site 3]

spring-fed plains55

2478147

5751998

53

Ecological Monitoring site was 5 m upstream of Gardiners Road (coordinates: 2476769, 5748827)
Sediment sampling site was 97 m downstream in Ōtūkaikino Memorial Reserve (coordinates: 2481259, 5752508)
55
Under the WRRP, this site is classified as “WAIM-TRIB”, however for the purposes of the consent conditions, these will be considered as ‘spring-fed – plains’
54
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Environment

Catchment

Site ID

Location
Description

Waterway

Ōtūkaikino
River

OTUKAI06

Ōtūkaikino River &
Creek in the vicinity
of Clearwater and
Groynes
subdivisions

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

(upstream of
stormwater
discharge)

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

pLWRP or
RCEP
Classification

Easting

Northing

Site will ideally be in the
vicinity of the following
previous surveys:
Aquatic Ecology (Ōtūkaikino
River adjacent to Groynes Dog
Park; GPS coordinates =
2478558, 5751288):
 McMurtrie & Greenwood
(2008) [Site 2]
 James (2012) [Site 2]

spring-fed plains56

TBC

TBC

spring-fed plains56

TBC

TBC

spring-fed plains56

2477878

5750484

Aquatic Ecology (Ōtūkaikino
Creek at Clearwater Resort;
GPS coordinates = 2476908,
5750470):
 McMurtrie & Greenwood
(2008) [Site 5]
 James (2012) [Site 5]
Monthly surface water
 Site OTUKAI01
Waterway

Ōtūkaikino
River

OTUKAI07

Ōtūkaikino River &
Creek in the vicinity
of Clearwater and
Groynes
subdivisions

Site will ideally be in the
vicinity of the following
previous surveys:
Aquatic Ecology (Ōtūkaikino
River adjacent to Groynes Dog
Park; GPS coordinates =
2478558, 5751288):
 McMurtrie & Greenwood
(2008) [Site 2]
 James (2012) [Site 2]

(downstream of
stormwater
discharge)

Aquatic Ecology (Ōtūkaikino
Creek at Clearwater Resort;
GPS coordinates = 2476908,
5750470):
 McMurtrie & Greenwood
(2008) [Site 5]
 James (2012) [Site 5]
Monthly surface water
 Site OTUKAI01
Waterway

56

Ōtūkaikino
River

OTUKAI01

Ōtūkaikino River at
Groynes Inlet

Monthly surface water:
 CCC since 2008

(IGSC)

Under the WRRP, this site is classified as “OTU/GROYNES (WRRP)”, however for the purposes of the consent conditions, these will be considered as ‘spring-fed – plains’
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Environment

Catchment

Site ID

Location
Description

Waterway

Ōtūkaikino
River

OTUKAI03

Ōtūkaikino Creek at
Omaka Scout Camp

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

Monthly surface water:
 CCC since 2014

pLWRP or
RCEP
Classification

Easting

Northing

spring-fed plains56

2475663

5749653

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 6]
 James (2012) [Site 6]
Waterway

Ōtūkaikino
River

OTUKAI08

Ōtūkaikino Creek at
McLeans Island
Road

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 9]
 James (2012) [Site 9]

spring-fed plains56

2472871

5748547

Waterway

Ōtūkaikino
River

OTUKAI09

Ōtūkaikino River at
Clearwater Resort

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 4]
 James (2012) [Site 4]

spring-fed plains56

2476944

5751034

Waterway

Ōtūkaikino
River

OTUKAI010

Ōtūkaikino River off
Coutts Island Road

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 7]
 James (2012) [Site 7]

spring-fed plains56

2474833

5751369

Waterway

Ōtūkaikino
River

OTUKAI11

Ōtūkaikino River
Headwaters

Aquatic Ecology:
 McMurtrie & Greenwood
(2008) [Site 8]
 James (2012) [Site 8]

spring-fed plains56

2473541

5751286

Waterway

Linwood
Canal/City
Outfall Drain

OUTO02

Linwood Canal/City
Outfall Drain at
Dyers Road

Instream Sediment:
 Robb (1988) [Site OD8]
 Gadd (2015) [Site 18]

Spring-fed –
plains – urban14

2485373

5740054

Monthly surface water:
 CCC since 2007

Spring-fed –
plains – urban14

2485954

5739637

Aquatic Ecology:
 CCC (2005) [Site
SQ00659]

Banks Peninsula
(pLWRP)

2482036

5731805

Banks Peninsula
(pLWRP)

2489237

5730787

Aquatic Ecology:
 Robb et al (1994) [Site
Od9]
 Blakely (2015a) [Site 18]
Waterway

Linwood
Canal/City
Outfall Drain

OUTO01

Linwood Canal/City
Outfall Drain at
Humphreys Drive

Waterway

Stream
Reserve
Drain/Zephyr
Stream
(Governors
Bay)

BP01

Stream Reserve
Drain Above Outfall
to Governors Bay

Waterway

Purau Bay
Drain
Number 1
(Diamond
Harbour)

BP02

Purau Bay Drain
Number 1 Above
Purau Avenue

(IGSC)
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Environment

Catchment

Site ID

Location
Description

Waterway

Balguerie
Stream
(Akaroa)

BP03

Balguerie Stream
Downstream of
Settlers Hill (road)

Waterway

Aylmers
Stream
(Akaroa)

BP04

Aylmers Stream
Downstream of Rue
Jolie, Next to Bruce
Terrace

Coastal

Avon
Heathcote
Estuary/Ihutai

CW01

Coastal

The
Operational
Area of the
Port of
Lyttelton

Coastal

Coastal

Monthly
Surface Water
Quality
Monitoring

Five-Yearly
Wet Weather
Surface Water
Quality
Monitoring

Five-Yearly
Instream
Sediment
Quality
Monitoring

Five-Yearly
Aquatic
Ecology
Monitoring

Annual
Aquatic
Ecology
Monitoring

pLWRP or
RCEP
Classification

Easting

Northing

Aquatic Ecology:
 Environment Canterbury
annual monitoring site
[Site SQ00170]57

Banks Peninsula
(pLWRP)

2507759

5711175

Aquatic Ecology:
 CCC BPSES (2014)

Banks Peninsula
(pLWRP)

2506930

5710693

Estuary of the
Heathcote and Avon
Rivers/Ihutai at the
Eastern Tip by
Beachville Road15,58

Coastal Contact
Recreation
Water (RCEP)

2489005

5738492

CW02

Lyttelton Port at the
Small Wharf
Opposite Voelas
Road58,59

Coastal Aquatic
Ecology Water
(RCEP)

2486837

5733612

Cass Bay

CW03

Eastern Side of
Cass Bay off the
Cass Bay
Walkway15,60

Coastal Contact
Recreation
Water (RCEP)61

2485238

5733505

Akaroa
Harbour

CW04

Akaroa Harbour at
the Termination of
Rue Balguerie15,60

Coastal Shellfish
Gathering Water
(RCEP)

2507268

5711403

(desktop
assessment
of
Environment
Canterbury
data)

57

Monthly
Fine
Sediment
Monitoring

FiveYearly
Mana
Whenua
Monitoring

Previous Surveys

This survey includes an assessment of habitat, periphyton, macrophytes and macroinvertebrates, but the survey methods are not exactly the same as that detailed in this monitoring programme; however, comparisons over time and to other catchments can still
be carried out to a suitable level
58
Sample is to be taken in the receiving environment as far as can be reached from the top of the stormwater outfall
59
Site in location of stormwater outfall from an urban and industrial (i.e. port) catchment
60
Sample is to be taken in the receiving environment at the low tide mark, approximately 25 m from the stormwater outfall
61
This site in within the Lyttelton Harbour/Whakaraupo (West) area
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Appendix D: Metal Hardness Modified Trigger Values
Memorandum Outlining Calculations of Avon, Heathcote, Halswell, Styx & Otukaikino
River Hardness Modified Trigger Values for Metals (2012)
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Memorandum Outlining Calculations of Linwood Canal Hardness
Modified Trigger Values for Metals (2015)
1. Introduction
The Australian and New Zealand guidelines for fresh and marine water quality (ANZECC,
2000) provides a set of default guideline trigger values for dissolved metals. If measured
concentrations of toxicants are below default trigger values, then there is considered to be a
low risk of adverse effects. The guidelines also provide a process for modifying the given
trigger values for local environmental conditions, namely hardness, which can affect the
toxicity of metals and therefore increase the risk of adverse biological effects (ANZECC,
2000). The default guideline trigger values for metals assume that water is soft (with a
hardness value of between 0 and 59 mg/L as CaCO3). However, as water hardness
increases, the toxicity of some metals decreases and therefore the trigger value may increase
without increasing the risk of adverse biological effects. Hardness Modified Trigger Values
(HMTV) for dissolved metals for the Avon, Heathcote, Halswell, Styx and Otukaikino Rivers
have previously been calculated by the Christchurch City Council (Dewson, 2012) and these
are the guidelines used in reporting. It is considered that hardness values are unlikely to
change over the years, so these values should only need to be re-assessed approximately
every five years. However, no values have previously been calculated for the Linwood Canal
(City Outfall Drain), which is in its own catchment. This memorandum therefore outlines
hardness modified values for this waterway, which have also been calculated based on the
water hardness algorithms provided in the ANZECC guidelines (ANZECC, 2000).
2. Methods
Linwood Canal at Humphreys Drive (2485954E, 5739637N) has been sampled monthly for a
variety of water quality parameters since January 2007. However, water hardness has only
been monitored (measured in mg/L as CaCO3) since September 2014. One full year of data
has now be collected to enable the calculation of Hardness Modified Trigger Values for
metals. Dissolved copper, lead and zinc trigger values were calculated, given these are the
primary metals of concern, which are commonly compared against guidelines levels.
Boxplots of the water hardness data were created in IBM® SPSS Statistics 20, to show the
median and interquartile range. Statistical outliers were not removed, as values were
assumed to be ‘real’, providing useful information on variations in the concentrations
recorded. The dark line in the boxplots represents the median, and the bottom and top lines of
the box represent the 25th and 75th percentiles (the interquartile range), respectively. The Tbars that extend from the box approximate the location of 95% of the data. Circles represent
statistical outliers and stars represent extreme outliers.
To calculate the HMTV for metals for Linwood Canal, 90% species protection was chosen.
This waterway is not classified under the proposed Land and Water Regional Plan
(Environment Canterbury, 2012), but is considered to best fit the 'spring-fed – plains – urban'
classification, which relates to 90% species protection under this plan. The algorithms in the
ANZECC (2000) guidelines were then used to calculate the final trigger values.
3. Results
Median water hardness at Linwood Canal fell within the ‘extremely hard’ category (greater
than 400 mg/L) of the ANZECC (2000) guidelines (Table 1 & Figure 1). Therefore, HMTV for
copper, lead and zinc were calcluated to be 0.0175 mg/L, 0.168 mg/L and 0.146 mg/L,
respectively (Table 2).
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Table 1. Summary of the monitoring data for water hardness (mg/L) in Linwood Canal from
September 2014 - August 2015.
Sample
Size

Median

Mean

Standard
Error of the
Mean

Minimum

Maximum

12

435

738

206

160

2500

Table 3. Calculations of Hardness Modified Trigger Values for copper, lead and zinc for
Linwood Canal, using 90% species protection and the ANZECC (2000) algorithms. HMTV =
Hardness Modified Trigger Value; TV = Trigger Value; H = Hardness.

Copper

Lead

Zinc

HMTV = TV(H/30)0.85
= 1.8 x (435/30)0.85
= 17.5 μg/L
= 0.0175 mg/L

HMTV = TV(H/30)1.27
= 5.6 x (435/30)1.27
= 167 μg/L
= 0.167 mg/L

HMTV = TV(H/30)0.85
= 15 x (435/30)0.85
= 146 μg/L
= 0.146 mg/L

Figure 1. Box plot of water hardness for Linwood Canal for the monitoring period September
2014 - August 2015
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Appendix E: Surface Water, Instream Sediment, Aquatic Ecology and
Mana Whenua Monitoring Schedule
Table i. Five-yearly rotational monitoring schedule (for wet weather water quality,
sediment quality and aquatic ecology) for waterway and coastal sites, within
Christchurch and Banks Peninsula

Catchment

Next Survey Due

Heathcote River
Linwood Canal

2015

Halswell River
Banks Peninsula

2016

Styx River

2017

Ōtūkaikino River
Coastal Waters

2018

Avon River

2019
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ATTACHMENT 2
Proposed CSNDC Conditions – tracked change version and clean version

46

CRCXXXXXX CRC160056 A Comprehensive Resource Consent to Discharge
Stormwater from within Christchurch City onto or into Land, into Water and
into Coastal Environments
Advisory Note: The following conditions for the Christchurch City Comprehensive
Stormwater Network Discharge Consent have been prepared according to the
agreed practices of the Joint Christchurch City Council & Canterbury Regional
Council Stormwater Management Protocol, Report U10/12 (the Protocol). The
Protocol establishes how Canterbury Regional Council and Christchurch City Council
will work together to achieve integrated catchment wide stormwater management in
Christchurch. The Protocol records the understanding between Canterbury Regional
Council and Christchurch City Council but does not create legal obligations that are
enforceable by either party. Appendix 4 of the Protocol sets out responsibilities
pertaining to compliance and operations and notes the role of the SWiM Working
Party in any enforcement matters.
For the purpose of this consent the following definitions and abbreviations apply to all
conditions:
Annual Exceedance Probability (AEP) is the chance of a flood of a given or larger
size occurring in any one year, usually expressed as a percentage. For example, if a
peak flood discharge of 40 cubic metres per second has an AEP of 2%, it means
there is a 2% chance (i.e. one-in-fifty) of a peak flood discharge of 40 cubic metres a
second or larger occurring in any one year. AEP is the inverse of return period
expressed as a percentage.
area of disturbance means an area where site clearance or earthworks are actively
taking place and where the land has not been stabilised.
critical duration means the time taken during a storm event for peak water levels to
be reached in the receiving waters as agreed by Canterbury Regional Council and
Christchurch City Council and based as determined byon the most up-to-date
information andor modelling.
CSNDC means the Comprehensive Stormwater Network Discharge Consent
design storm is the theoretical rainfall event that the analysis is based on for a
particular probability. The design storm is based on certain assumptions, including
rainfall distribution and intensity, and the storm rainfall profile shape for the critical
duration.
development area means any individual area within a site or sites that is undergoing
construction and/or earthworks activities but excludes sealed pavement repair where
base course is not exposed.
device means a street or property-scale installation for the purpose of removing
contaminants from stormwater in a situation where storage capacity is limited.
Examples include a rain garden or a proprietary treatment system.
EMP means Environmental Monitoring Programme.
existing site means any site that discharges its stormwater into the CCC stormwater
network at the date of commencement of this resource consent.

facility means a (usually large) constructed means of holding or attenuating
stormwater for the purpose of reducing discharge rates or removing contaminants.
Examples include a sedimentation basin, a constructed wetland, a wet pond and/or
an attenuation basin, an infiltration basin.
first flush means either: a) the stormwater runoff generated from the first 25
millimetres of rain falling on impervious areas of a site, or b) the stormwater flow rate
resulting generated from up to 5mm/hr rainfall intensity on impervious areas of a site;
or c) the stormwater runoff generated from the first 20 millimetres of rain falling on
impervious areas of a site for discharging to rain gardens and or tree pits.
flat land means any land where the average slope across the site is 5 degrees or
less.
greenfield means agricultural, forest or grass land previously undeveloped for urban
purposes (construction of residential or industrial subdivision, buildings, roads and
associated services).
high-use site means a commercial or industrial site that:
(a) has an expected average daily traffic (ADT) count equal to or greater
than 250 vehicles per day; or
(b) is used for petroleum storage or transfer in excess of 5,000 litres per
year, not including delivered heating oil; or
(c) is used for storage or maintenance of 10 or more heavy diesel vehicles
(trucks, buses, trains, heavy equipment, etc.).
hill land means any land where the average slope across the site exceeds 5
degrees.
industrial site means:
(a) any premises used for the any industrial manufacturing, assembly,
wholesaling or storage of products or the processing of raw materials and
other ancillary activitiesor trade purposes; or
(b) any premises used for the storage, transfer, treatment, or disposal of
waste materials or for other waste-management purposes, or used for
composting organic materials; or
(c) any other premises from which a contaminant is discharged in connection
with any industrial or trade process—but does not include any production
land.
lLower Ōpāwaho/ Heathcote River means downstream of the Cashmere Stream
confluence.
LWRP means Land and Water Regional Plan.
Papatipu Rūnanga means the 6 six Ngāi Tahu Papatipu Rūnanga within the
Christchurch area, namely,: Te Ngāi Tūāhuriri Rūnanga, Te Hapū o Ngāti
Wheke/Rāpaki Rūnanga, Te Rūnanga o Koukourārata, Ōnuku Rūnanga, Wairewa
Rūnanga, and Te Taumutu Rūnanga.

QMCI means Quantitative Macroinvertebrate Community Index.
re-development means a change to in a developed site or a site activity that results
in a stormwater discharge that is not the same or similar in scale, intensity or
character to the discharge that existed prior to the commencement of this consent.

site means an allotment title or other legally defined parcel of land held in a
single certificate of title and any balance land or adjacent land with title(s) held
by the same owner or ownership with an affiliated interest. In the case of
greenfield and re-development, site means the area of land defined by the
boundaries of proposed land disturbance.
site means an area of land on a plan with defined boundaries, whether legally or
otherwise defined (such as the boundaries of proposed land disturbance on a
construction plan).
surface water means natural water which falls and collects on the surface of the
earth such as in waterwaysstreams, rivers, lakes, wetlands, springs, or the ocean,.
Also includes water which collects above ground as a result of artesian pressure
(springs) but excludes groundwater and atmospheric water.
SMP means stormwater management plan.
stabilised means an area of land sufficiently covered by erosion-resistant material
such as grass, mulch, weed matting, bark, sand/aggregate, or paving by asphalt,
concrete, paver blocks, etc., in order to prevent erosion of the underlying soil.
stage of development means a phase of development of any part of a one
development area which is completed prior to any other stage of that development
commencing. A stage of development is deemed to be finished following the
completion of construction activities and when the development area has been
stabilised.
stormwater means runoff from rainfall that has been collected, channelled, diverted,
intensified or accelerated by human modification of the land surface or runoff from
the external surface of any structure as a result of precipitation and may contain or
from routine washdown practices and may contain contaminants. This definition
excludes discharges of spilled or deliberately released hazardous substances and/or
the subsequent washdown activities. which result in contaminants entering surface or
groundwater at greater concentrations than would be produced by rainfall alone.of
such spills or releases.
stormwater network means waterways identified in a SMP and also includes the
reticulated piped network, including kerb and channel, sumps, pipes, manholes, rapid
soakage chambers and any stormwater conveyance and mitigation system for which
Christchurch City Council are responsible for operation and maintenance.
surface water means water in waterways, lakes, wetlands, springs, or the ocean, but
excludes groundwater and atmospheric water.
SWiM Working Party means the Joint Storm Water Issues Management Working
Party. The SWiM Working Party is a forum of senior managers of Christchurch City

Council and Canterbury Regional Council established to meet the outcome of ongoing communication as detailed in the “Planning and Consents Protocol for Surface
Water ManagementStormwater Management Protocol1.”
uUpper Ōpāwaho/ Heathcote River means upstream of the Cashmere Stream
confluence.

SMP Project Area means an area of Christchurch City, generally corresponding to a
specific river catchment or Banks Peninsula settlement, with specific objectives and
requirements for water quality and/or flood mitigation as identified in its SMP.

Purpose and Location
1. This consent permits the discharge of stormwater onto or into land or into surface
water which:;
a) is generated from existing sites, greenfield development sites and redevelopment sites within the territorial boundaries of the Christchurch
City Council, but excludes those areas outside of and within the
settlement areas of Banks Peninsula settlement areas, and is
discharged into the Christchurch City Council stormwater network; or
b) enters the Christchurch City Council stormwater network from outside
of the City boundary; or
c) is generated from roofs of individual existing sites, greenfield
development sites and re-developments sites and is discharged onto
or into land within the site; or
d) is generated from hard-standing areas of individual existing residential
sites, greenfield development and re-development residential sites
and is discharged onto or into land within the site.

Location
2. The Christchurch District Catchment Areas as shown on Plan A which forms part
of this consent.

Exclusions
3.2. There shall be no discharge to land or surface water from the following unless
expressly authorised by Canterbury Regional Council and Christchurch City
Council:
a) Any site or development area on the Canterbury Regional Council’s Listed
Land Use Register that is considered by Christchurch City Council to pose
an unacceptably high risk of surface water or groundwater contamination;
b) Any stage of development with a total area of disturbance exceeding 5
hectares on flat land or 1 hectare on hill land; and
c) Any site listed on the attached Schedule 1 ‘Sites excluded from the
Christchurch City Council Comprehensive Stormwater Network Discharge
Consent’.
1

A Joint Christchurch City Council and Environment Canterbury Stormwater Management Protocol
(March 2006, Revised September 2008 and November 2010)

Stormwater Management Plans
4.3. The consent holder shall, in consultation with Papatipu Rūnanga and& the
Christchurch-West Melton and& Banks Peninsula Zone Committees (or
successor organisations), develop and update, as necessary, SMPstormwater
Management Plans to meet the receiving Receiving environment Environment
objectives and targets Targets set out in the conditions of this consent. The
purpose of the SMPs shall be to provide include:
a) A summary of specific Specific objectives and guidelines for
implementation of stormwater management within the catchment to
achieve the following objectives:
(i)
Improve ecosystem health
(ii)
Improve water quality
(iii)
Maintain flood storage and flow capacity
(i)(iv) Enhance mana whenua values;
b) A description of Sstatutory and non-statutory planning mechanisms to
achieve compliance with the conditions of this consent including the
receiving Receiving environment Environment objectives and
targetsTargets. These mechanisms may include (but are not limited
to):
(i)
Relevant objectives, policies, standards and rules in the
Christchurch District Plan
(ii)
Relevant bylaws
(iii)
Relevant strategies, codes, standards and guidelines
c) Mitigation methods to achieve compliance with the conditions of this
consent including the receiving Receiving environment Environment
objectives and targetsTargets. These methods may include (but are
not limited to):
(i)
Stormwater mitigation facilities and devices
(ii)
Erosion and sediment control guidelines
(iii)
Education, awareness or site management programmes
(iv)
Source control systems
(iv)(v) Prioritising effective stormwater treatment in catchments
that discharge in proximity to inanga spawning sites
d) Locations and identification of Christchurch City Council water quality
and water quantity mitigation facilities and devices;
e) Identification of areas earmarked for future development;
f) Identification of areas subject to known flood hazards;
g) An interpretation of environmental & cultural monitoring and how this
information has been used to develop water quality mitigation
methods and practices;
h) Results from and interpretation of water quantity and quality
modelling;
i) A cultural impact assessment and summary of outcomes resulting
from any collaboration with Papatipu Rūnanga on the SMP; and
j) An assessment of the effectiveness of water quality or quantity
mitigation methods established under previous SMPs and
identification of any changes in methods or designs resulting from the
assessment.

4. The consent holder shall prepare and submit to the Canterbury Regional Council
for certification SMPs for each identified Ccity Ccatchment Aarea as specified in
Table 1. Any amendments to SMPs may not replace the previous version, until
the amendments have been certified by the RMA Compliance and Enforcement
Manager of the Canterbury Regional Council.
Advice Note: The Christchurch City Council intend for development of the SMPs
to be a collaborative process with input from key stakeholders. During
development of SMPs, Papatipu Rūnanga, CWMS Zone Committees and
Canterbury Regional Council technical staff will be invited to all technical
presentations and will have opportunity to review and comment on draft SMP
documents. Presentations will be made at public meetings of both the Banks
Peninsula and Christchurch-West Melton Zone Committees. Once all
documented feedback has been considered and addressed, the finalised SMP
along with supporting technical reports and the Cultural Impact Assessment will
be submitted to the Canterbury Regional Council.
Table 1: SMP Programme
Catchment
Ōtākaro/ Avon River Area Christchurch
Pūharakekenui/ Styx River Area
Christchurch
Huritini/ Halswell River Area Christchurch
Ōpāwaho/ Heathcote River Area
Christchurch
Estuary and Coastal Area Christchurch
Outer Area Christchurch
Te Pātaka o Pākaihautū/ Banks
Peninsula Settlements

Date of Submittal to the Regional
Council
30 June 2015
30 June 2015
30 June 2015
30 Dec 2016
30 Dec 2018
30 Dec 2018
30 Dec 2020

5. SMPs shall be reviewed against the requirements of Condition 4 by the
Christchurch City Council on a 10 yearly basis from the date of
submittalcertification by to the Canterbury Regional Council.

Partnership Engagement with Papatipu Rūnanga
6. The consent holder shall engage with Papatipu Rūnanga:
a)

in the development and review of the SMPs required under
Conditions (4) and (65) and the development of the Implementation
Plan required under Condition (2524);.

b) at concept design stage with regard to wāhi tapu and taonga.; and
a)c)
on planning, design and prioritisation of mitigation/devices
(including annual work programmes for both structural and nonstructural works).

Advice Note: The Christchurch City Council is committed to working in
partnership with Papatipu Rūnanga through the implementation of the CSNDC.
This is aimed at achieving the goals of the consent and providing for the
ongoing involvement of mana whenua as well as identifying and reflecting mana
whenua values and interests in the management of stormwater. While the
partnership approach needs to be confirmed with Papatipu Rūnanga, it may
involve the establishment and resourcing of a joint CCC/Papatipu Rūnanga
Stormwater Working Party along with relevant technical support involving
Mahaanui Kurataiao Ltd as well as Te Rūnanga o Ngāi Tahu. It is envisioned
that the working party would meet not less than annually and provide a forum
for advising on CSNDC implementation. , including:
SMP development and adoption/approval (including the development of CIAs
for each SMP/catchment);
Development of the Implementation Plan.
Planning, design and prioritisation of mitigation/devices (including annual work
programmes for both structural and non-structural works).

Receiving Environment Objectives and Targets
Waterways, Coastal Waters and Groundwater Quality
7. The consent holder shall use reasonable endeavours to mitigate the effects of
stormwater, as indicated measured by the achievement of the surface water
quality, instream sediment quality, aquatic ecology health, and mana whenua
Receiving Environment Targets set out in Tables 3 and 4, at the monitoring sites
identified in the EMP. For the purposes of this assessment, maintenance of
current target levels shall be required (for the Ōtākaro/ Avon River, lower
Ōpāwaho/ Heathcote River, Ōtūkaikino River, Te Pātaka o Pākaihautū/ Banks
Peninsula and Coastal Waters catchments, and ) or improvement of current
target values shall be required (for the upper Ōpāwaho/ Heathcote River, Huritini/
Halswell River and Pūharakekenui/ Styx River catchments.) of the surface water
quality, instream sediment quality, aquatic ecology health, and mana whenua
Receiving Environment Targets set out in Tables 3 and 4 at the monitoring sites
identified in the EMP.
Advice Note: Upper and Lower Ōpāwaho/ Heathcote River as is defined by as
upstream and downstream of the Cashmere Stream confluence, respectively.
8. The consent holder shall use reasonable endeavours to mitigate the effects of
stormwater on groundwater quality as indicated measured by maintenance of
Receiving Environment Targets set out in Table 5 at the monitoring sites
identified in the EMP.
9. Prior to submission to the Canterbury Regional Council of the SMP for a
particular catchment, newgreenfield development and re-developments shall
operate meet the under the General City conditions for water quality mitigation as
specified in Table 2 of this consent.
Water Quantity

10. The consent holder shall use reasonable endeavours to achieve the flood
mitigation targets set out in Table 6, the purpose of which are to maintain flood
storage and flow capacity, by:
a) Providing stormwater quantity mitigation as outlined in each individual
SMP Project Area for all greenfield urban development, and redevelopment over the duration of this consent; and
b) Providing retrofit water quantity mitigation for existing and brownfield
urban development where practicable.
11. The water quantity/flood models for the Pūharakekenui / Styx, Ōtakaro/ Avon,
Ōpāwaho/ Heathcote River and Huritini/ Halswell Rivers shall be updated to
inform any necessary changes to the relevant SMPs during their 10 yearly
review.
12. Prior to submission to the Canterbury Regional Council of the SMP for a
particular catchment, new greenfield development and re-developments shall
operate undermeet the General City conditions for water quantity mitigation as
specified in Table 2 of this consent.

Design of Facilities and Devices
13. Water quality and quantity mitigation facilities and devices shall be designed in
general accordance with the Christchurch City Council’s Waterways and
Wetlands Drainage Guide, Infrastructure Design Standard, and Construction
Standard Specifications, Christchurch Rain Garden Design Criteria, Christchurch
Stormwater Tree Pit Design Criteria and Stormfilter Design Rainfall Intensity
Criterion Report or their respective successor document(s).
14. All Christchurch City Council stormwater network water quality mitigation facilities
and devices constructed for greenfield development after commencement of this
consent shall be designed to treat the first flush.
15. For all other water quality mitigation facilities and devices constructed after
commencement of this consent, reasonable endeavours shall be taken to treat
the first flush.
16. All stormwater mitigation facilities and devices constructed after commencement
of this consent shall meet any other specific requirements within their respective
catchment SMP.
17. Secondary flow paths downstream of Christchurch City Council stormwater
mitigation facilities constructed after the commencement of this consent shall
have secondary flow paths to the downstream stormwater network be identified
and protected.
18. Christchurch City Council stormwater mitigation facilities constructed after
commencement of this consent shall include best practice features designed to
capture and contain as much as reasonably practicablelly possible any spills of
contaminants entering the stormwater facility.

19. Design of stormwater mitigation facilities serving sub-catchments greater than 20
hectares shall include computer modelling for detailed hydraulic analysis. The
outlet hydrograph for the two percent AEP critical duration design storm
generated by modelling of the final design for these facilities shall then be used in
the water quantity model for the corresponding river catchment to demonstrate
consistency with water quantity objectives in the SMP.
20. All Christchurch City Council stormwater mitigation facilities and devices
constructed after commencement of this consent shall be accompanied by an
Operations and Maintenance Manual which shall be made available on request.

Erosion and Sediment Control
21. An Erosion and Sediment Control Plan (ESCP) shall be prepared and
implemented for the construction discharge from any development area in
general accordance with Canterbury Regional Council’s Erosion and Sediment
Control Guidelines for the Canterbury Region, 2007 (Report R06/23 or successor
document).
22. Copies of ESCPs submitted to or prepared by/for the consent holder shall be
made available on request.

Industrial Site Management
23. The consent holder shall, in collaboration with the Canterbury Regional Council:
a) Undertake a desktop based identification of industrial sites, ranking sites
for risk relative to stormwater discharge and identify the industrial sites
that pose the highest risk;
b) Audit a rolling list of at least 10 of the highest risk sites in the city and
report progress on an annual basis; and
c) Identify any industrial sites that pose an unacceptably high risk and add
them to Schedule 1 of this consent.

Implementation Plan and Records
24. An Implementation Plan shall be written prepared by the consent holder and
made available to Canterbury Regional Council and Papatipu Rūnanga on
request within 12 months of granting of this consent. This plan shall be reviewed
by Christchurch City Council every 3 years, concurrent with the Christchurch City
Council Long Term Plan. The Implementation Plan shall include, but not be
limited to:
a) A list of accepted stormwater mitigation methods and devices that are
specific to active SMPs;
b) Details of maximum stormwater contaminant concentrations that will
be accepted into the Christchurch City Council network;
c) A programme of stormwater works for Christchurch City Council and
private development;
d) A plan for regulatory, investigative, educational and preventative
activities or programmes relating to stormwater discharges;
e) Details of budgets for capital works or resourcing that is linked to the
Christchurch City Council Long Term Plan; and

f) Reporting on any testing or water quality monitoring undertaken that is
used to check the performance of facilities or to inform prioritisation of
areas for mitigation.
25. The consent holder shall maintain records of developments authorised under this
consent. These records shall be submitted to Canterbury Regional Council
annually.
26. The consent holder shall maintain relevant records including, but not limited to,
detailed design drawings and reports, details of site specific assessments
undertaken, maps and any engineering design and construction certificates
issued for any water quality or quantity mitigation facilities constructed.

Monitoring
Environmental Monitoring Programme
27. The consent holder shall implement the EMP, attached to this consent, with the
purpose of assessing compliance against the Receiving Environment Targets in
Condition 87 of this consent so as to achieve the purpose of SMPs set out in
condition 3(a) and (c). . The consent holder shall undertake monitoring to assess
compliance against the Receiving Environment Targets outlined in this consent,
in accordance with the attached Environmental Monitoring Programme (EMP) for
the CSNDC, or any subsequent revisions to the EMP.
28. Prior to any revision of the EMP being implemented, the revised EMP shall be
submitted to the Canterbury Regional Council, Attention: RMA Compliance and
Enforcement Manager.Any amendments to the EMP may not replace the
previous version, until the EMP has been certified by the RMA Compliance and
Enforcement Manager of the Canterbury Regional Council as complying with the
requirements of Condition 278.
Responses to Monitoring
29. If the monitoring results identify that the Receiving Environment Targets set out in
Tables 3, 4 and 5 are not being met, the consent holder shall:
a) Perform an investigation to identify whether this is due to the effects of
stormwater network discharges;
b) Compile the results of such investigation into a report to be submitted to
the Canterbury Regional Council. The report shall include, at minimum:
(i)
A description of the investigation methodology
(ii)
An evaluation of whether the monitoring results are due
to stormwater network discharges or not
(iii)
An assessment of options for correction/remediation (if
effects are likely due to stormwater network discharges)
(iv)
A timeline of implementation of corrective
action/remediation (if necessary)
c) If, upon submittal of the above report, agreement between Christchurch
City Council and Canterbury Regional Council cannot be reached
regarding any aspects of the report referenced in Condition (30b29b), the

consent holder shall consult with the SWiM Working Party in accordance
with the Joint Christchurch City Council and Canterbury Regional Council
Stormwater Management Protocol or subsequent revisions to the
Protocol, and in accordance with any agreements entered into between
the consent holder and Papatipu Rūnanga; and
d) Implement any actions or changes identified as necessary by SWiM
through the consultation under Condition (30c29c).

Reporting
30. The consent holder shall provide an annual report to the Canterbury Regional
Council, Attention: RMA Compliance and Enforcement Manager, and Papatipu
Rūnanga (via Mahaanui Kurataiao Ltd) by 30 June each year. The report shall
include, where appropriate:
a) A summary of the results outcomes of monitoring, discussions or
consultation, carried out in accordance with Condition (2827) and any
responses carried out under Condition (3029);
b) The supply of an updated Schedule 1;
c) An update on the timetable for construction and activation of Christchurch
City Council stormwater mitigation systems for each SMP area;
d) Report on any collaboration with Papatipu Rūnanga and any activities
relating to the protection or enhancement of cultural values;
e) Any additional monitoring or investigations undertaken beyond those
specified in the Monitoring Programme, including those undertaken on
industrial sites, that have been initiated to inform the consent holder on
stormwater management effectiveness.;

Administrative
31. The consent holder shall engage with Papatipu Rūnanga to review the Conditions
on a 10 yearly basis from the date of granting of this consent.
32. The Canterbury Regional Council may, on any of the last five days of March or
September each year, serve notice of its intention to review the conditions of this
consent for the purposes of:
a) Dealing with any adverse effect on the environment which may arise from
the exercise of this consent;
b) Complying with the requirements of a relevant rule in an operative
regional plan.

Attachments
Table 2: General City Conditions – Water Quality and Quantity
Table 3: Receiving Environment Targets for Waterways

Table 4: Receiving Environment Targets for Coastal Waters
Table 5: Receiving Environment Targets for Groundwater and Springs
Table 6: Water Quantity Targets
Schedule 1: Sites excluded from the Christchurch City Council
Comprehensive Discharge Consent
Plan A: Christchurch City Council City Catchments

Table 2: General City Conditions – Water Quality and Quantity
This table indicates minimum requirements to enable discharges under this consent forom greenfield developments and re- developments in areas not yet covered by a Stormwater Management
Plan. For any development where the Christchurch City Council (CCC) considers there are factors that require Canterbury Regional Council input it can choose to not accept a proposed discharge
to its network, and therefore a consent from the Regional Council would be required. The CCC may also require a higher standard than is represented in the table below in order to mitigate effects
on the network or if any special conditions exist.
Source of Stormwater
Discharge(s)

SMALL SITES
Total disturbed area of disturbance does not exceed 1,000m2

LARGE SITES
Total disturbed area of disturbance equals, or is greater than 1,000m2

From/during land
disturbance activities

Erosion and Sediment Control Plan is required

Erosion and Sediment Control Plan is required

No discharge onto or into land where average site slope exceeds 5 degrees

No discharge onto or into land where average site slope exceeds 5 degrees

Sumps collecting runoff from new hardstand areas shall be fitted with
submerged or trapped outlets

First flush treatment is required for stormwater runoff from new hardstand
areas in excess of 150m2 and buildings with uncoated copper or uncoated
galvanised metal roofs or guttering/spouting*

From new / re-development
residential roof and
hardstand areas

An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required for sites in the flat**
On-site rain water storage is required for new and redevelopment sites on
the hills

From new / re-development
non-residential roof and
hardstand areas

An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required for sites in the flat**
On-site rain water storage is required for new and redevelopment sites on the
hills

No discharge onto or into land where average site slope exceeds 5 degrees

No discharge onto or into land where average site slope exceeds 5 degrees

First flush treatment is required for stormwater runoff from new hardstand
areas in excess of 150m2, buildings with uncoated metalcopper or uncoated
galvanised roofs or guttering/spouting and high-use sites

First flush treatment is required for stormwater runoff from new hardstand
areas in excess of 150m2, buildings with uncoated metalcopper or uncoated
galvanised roofs or guttering/spouting and high-use sites

An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required**

An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required**

Site management and spill procedures required for sites that engage in
hazardous activities***

Site management and spill procedures required for sites that engage in
hazardous activities***

* CCC has discretion to waive the requirement for first flush treatment of hardstand areas on large residential sites where the amount of pollution-generating hardstand being added is considered to
have less than minor effect.
** Quantity assessment and mitigation - The effects of the discharge on CCC stormwater network capacity and/or the extent or duration of flooding on downstream properties are to be assessed.
Where CCC considers an increase (including cumulative increases) has a more than minor effect, onsite stormwater attenuation or stormwater network upgrade shall be provided. The details of
storage volume and peak discharges or network capacity required to mitigate effects on flooding or network capacity constraints shall be determined by Christchurch City Council engineers.
*** Site management and spill procedures – Procedures are to be implemented to prevent the discharge of hazardous substances or spilled contaminants discharging into an y land or surface waters
via any conveyance path.

Table 3: Receiving Environment Targets for Waterways
Advice Notes:

Monitoring sites and their LWRP classifications ('spring-fed – plains – urban', 'spring-fed – plains' and Banks Peninsula; Canterbury Regional Council, 2012a) are
detailed in the EMP, attached to this consent.

Assessments are to be undertaken for each target at each site.

Level 1 Assessment = requires a comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to ensure
continual improvement over time, not just compared to the baseline). This assessment is a numerical comparison only, not a statistical comparison. No assessment of
decline, maintenance or improvement is required for compliance purposes, but sites potentially showing a decline shall be highlighted in the monitoring report and the
management of these sites discussed with the SWiM Working Party.

Level 2 Assessment = requires a statistical comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to
ensure continual improvement over time, not just compared to the baseline). Assessments of improvement, maintenance and decline, as per the catchment
requirements of Condition 87, shall be carried out. The exception to this being sites that already meet the target (as determined by median levels for the monitoring
year for each site), where maintenance is only required to be achieved, given that these sites are not considered to be negatively affected by stormwater discharges
(i.e. the effects are mitigated). The level of significance for statistical tests shall be 5% (i.e. p<0.05). A minimum of three years is required before time trends analysis
can be undertaken (NIWA, 2014). Until that time, data will be presented as a Level 1 assessment only. Improvements and declines are defined as a statistically
significant decrease or increase (depending on the target and the direction of change required), and maintenance is defined as no statistically significant change.

TBC = To Be Confirmed once a full year of monitoring allows hardness modified values to be calculated; these values will be calculated for each waterway using the
ANZECC (2000) methodology outlined in the EMP. These targets will be provided as a revision of the EMP and will then become a requirement of consent (i.e. a
change of conditions will not be required).
Objective
Enhance
ecological
values

Target

Basis for Target

Lower limit Quantitative
Macroinvertebrate Community
Index (QMCI) scores:

Spring-fed – plains –
urban waterways: 3.5

Spring-fed – plains
waterways: 5

Banks Peninsula
waterways: 5

QMCI is an indicator of
aquatic ecological health,
with higher numbers
indicative of better quality
habitats, due to a higher
abundance of more sensitive
species. QMCI scores are
taken from the guidelines in
Table 1a of the LWRP
(Canterbury Regional
Council, 2012a). This metric
is designed for wadeable
sites and should therefore be
used with caution for nonwadeable sites. These
targets can be achieved
through reducing
contaminant loads and

Level 1
Assessment

Level 2
Assessment

Baseline Studies For Comparison
Five-yearly monitoring:


Otukaikino = 2012 (James,
2012)



Styx = 2013 (James, 2013)




Avon = 2013 (Blakely, 2014)
Heathcote = 2015 (Blakely, in
press2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)




Annual monitoring:

2012 or first survey thereafter

waterway restoration.
Decrease
sediment
input to
prevent
adverse
effects on
water clarity
and aquatic
biota

Reduce
copper, lead
and zinc
levels in
surface
water to
prevent
adverse
effects on
aquatic
biota

Upper limit fine sediment (<2
mm diameter) percent cover of
stream bed:

Spring-fed – plains –
urban waterways:
30%

Spring-fed – plains
waterways: 20%

Banks Peninsula
waterways: 20%

Upper limit concentration of
dissolved zinc:

Avon River
catchment: 0.0297
mg/L

Heathcote River
catchment: 0.04526
mg/L

Halswell River
catchment: 0.01919
mg/L

Styx River catchment:

Sediment (particularly from
construction) can decrease
the clarity of the water, and
can negatively affect the
photosynthesis of plants and
therefore primary productivity
within streams, interfere with
feeding through the
smothering of food supply,
and can clog suitable habitat
for species. These target
values are taken from the
standards for the original
Styx and South-West
Stormwater Management
Plan consents, and are
based on Table 1a of the
LWRP (Canterbury Regional
Council, 2012a). This target
should be used with caution
in non-wadeable sites that
can naturally have softbottom channels. These
targets can be achieved
through reducing
contaminant loads
(particularly using erosion
and sediment control) and
instream sediment removal.
These metals can be toxic to
aquatic organisms,
negatively affecting such
things as fecundity,
maturation, respiration,
physical structure and
behaviour. The CCC has
developed these hardnessmodified trigger values in
accordance with the
methodology in the
‘Australian and New Zealand

Five-yearly monitoring:
(five-yearly data)

(monthly data;
using trends
analysis on percent
cover)



Otukaikino = 2012 (James,
2012)



Styx = 2013 (James, 2013)




Avon = 2013 (Blakely, 2014)
Heathcote = 2015 (Blakely, in
press2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)




Monthly monitoring:


Beginning of dataset

Monthly monitoring:
(using number of
target exceedances
at each site for the
monitoring year)

(using trends
analysis, where
possible)



Number of exceedances =
2012



Time trends analysis =
beginning of dataset

0.01214 mg/L


Otukaikino River
catchment: 0.00868
mg/L



Linwood Canal: 0.146
mg/L



Banks Peninsula
catchments: TBC

Upper limit concentration of
dissolved copper:

Avon River
catchment: 0.00356
mg/L

Heathcote River
catchment: 0.00543
mg/L

Halswell River
catchment: 0.00336
mg/L

Styx River catchment:
0.00212 mg/L

Otukaikino River
catchment: 0.00152
mg/L

Linwood Canal:
0.0175 mg/L

Banks Peninsula
catchments: TBC
Upper limit concentration of
dissolved lead:

Avon River
catchment: 0.01554
mg/L

Heathcote River
catchment: 0.02916
mg/L

Halswell River
catchment: 0.01257
mg/L

Environment and
Conservation Council, and
Agriculture and Resource
Management Council of
Australia and New Zealand’
(ANZECC, 2000) guidelines,
and the species protection
level relevant to each
waterway in the LWRP
(Canterbury Regional
Council, 2012a). This
calculation document can be
provided on request. These
targets can be achieved
primarily through reducing
contaminant loads.






Reduce
nutrient
levels to
limit
excessive
growth of
macrophyte
s and
filamentous
algae

Styx River catchment:
0.00634 mg/L
Otukaikino River
catchment: 0.00384
mg/L
Linwood Canal: 0.167
mg/L
Banks Peninsula
catchments: TBC

Upper limit total macrophyte
cover of the stream bed:

Spring-fed – plains –
urban waterways:
60%

Spring-fed – plains
waterways: 50%

Banks Peninsula
waterways: 30%
Upper limit filamentous algae
(>20 mm length) cover of the
stream bed:

Spring-fed – plains –
urban waterways:
30%

Spring-fed – plains
waterways: 30%

Banks Peninsula
waterways: 20%

Improve
sediment
quality to
prevent
adverse
effects on
aquatic
biota

Upper limit concentration of
metals for all classifications:

Copper = 65 mg/kg
dry weight

Lead = 50 mg/kg dry
weight

Zinc = 200 mg/kg dry
weight

Total PAHs = 4 mg/kg
dry weight

Macrophyte and algae cover
are indicators of the quality
of aquatic habitat. Targets
are taken from Table 1a of
the LWRP (Canterbury
Regional Council, 2012a).
Improvement towards these
targets can be achieved by
reduction in nutrient
concentrations and riparian
planting to shade the
waterways.

Five-yearly data:


Otukaikino = 2012 (James,
2012)



Styx = 2013 (James, 2013)




Avon = 2013 (Blakely, 2014)
Heathcote = 2015 (Blakely, in
press2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)




Annual monitoring:


Metals can bind to sediment
and remain in waterways,
potentially negatively
affecting biota. These trigger
values are based on ISQGlow ANZECC (2000)
guidelines. These targets
can be achieved through
reducing contaminant loads
and instream sediment
removal.

2012 or first survey thereafter

Five-yearly data:


Avon = 2013 (Gadd & Sykes,
2014)



Styx = 2014 (Whyte, 2014)



Heathcote = 2015 (Gadd &
Sykes, in press2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016




(survey yet to be undertaken)


Enhance
mana
whenua
freshwater
values
ADVICE
NOTE:
Papatipu
Rūnanga
have yet to
be
consulted
with on this
objective
and target,
and so they
may be
subject to
change
prior to the
hearing

Lower limit averaged
Waterway Cultural Health
Index and State of Takiwā
scores for all classifications:

Spring-fed – plains –
urban waterways: 3

Spring-fed – plains
waterways: 4

Banks Peninsula
waterways: 4

The Waterway Cultural
Health Index assesses
cultural values and indicators
of environmental health,
such as mahinga kai (food
gathering). These indices are
on a scale of 1 - 5, with
higher scores indicative of
greater cultural values. No
guidelines are available
currently for the different
types of waterways, so these
targets are developed
specifically for this consent,
with higher targets for
waterways with higher
values. These targets can be
achieved through reducing
contaminant loads and
habitat restoration.

Otukaikino = 2017 (survey
yet to be undertaken)

Five-yearly data:


Avon = 2012 (Lang et al,
2012)



Heathcote = 2012 (Lang et
al, 2012)



Styx = 2012 (Orchard S. &
Lobb, 2013)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)





Otukaikino = 2017 (survey
yet to be undertaken)

Table 4: Receiving Environment Targets for Coastal Waters
Advice Note:

Monitoring sites and their Regional Coastal Environment Plan for the Canterbury Region (RCEP) classifications (Canterbury Regional Council, 2012b) are detailed in
the EMP, attached to this consent.

Assessments are to be undertaken for each target at each site.

Level 1 Assessment = requires a comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to ensure
continual improvement over time, not just compared to the baseline). This assessment is a numerical comparison only, not a statistical comparison. No assessment of
decline, maintenance or improvement is required for compliance purposes, but sites potentially showing a decline shall be highlighted in the monitoring report and the
management of these sites discussed with the SWiM Working Party.

Level 2 Assessment = requires a statistical comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to
ensure continual improvement over time, not just compared to the baseline). Assessments of improvement, maintenance and decline, as per the catchment
requirements of Condition 87, shall be carried out. The exception to this being sites that already meet the target, where maintenance is only required to be achieved
(as determined by median levels for the monitoring year for each site), given that these sites are not considered to be negatively affected by stormwater discharges
(i.e. the effects are mitigated). The level of significance for statistical tests shall be 5% (i.e. p<0.05). A minimum of three years is required before time trends analysis
can be undertaken (NIWA, 2014). Until that time, data will be presented as a Level 1 assessment only. Improvements and declines are defined as a statistically
significant decrease or increase (depending on the target and the direction of change required), and maintenance is defined as no statistically significant change.

TBC = To Be Confirmed once a full year of monitoring has been carried out, in consultation with ECan. This target will be provided as a revision of the EMP and will
then become a requirement of consent (i.e. a change of conditions will not be required).
Objective
Reduce
sediment
input to
prevent
adverse
effects on
water clarity
and aquatic
biota

Target
Maximum Total Suspended
Solids (TSS) concentrations
for all classes:

TBC

Basis for Target
Elevated levels of TSS in the
water column decrease the
clarity of the water and can
adversely affect aquatic
plants, invertebrates and fish
(Crowe & Hay, 2004; Ryan,
1991). For example,
sediment can affect
photosynthesis of plants and
therefore primary
productivity, interfere with
feeding through the
smothering of food supply,
and can clog suitable habitat
for species (Crowe & Hay,
2004; Ryan, 1991). The
target will be achieved by
reducing contaminant loads
(particularly using erosion

Level 1
Assessment

Level 2
Assessment

Baseline Studies For Comparison
Annual data (monthly sampling):


2016 (monitoring yet to be
started)

Decrease
copper, lead
and zinc
levels in
water to
prevent
adverse
effects on
aquatic
biota

Maximum dissolved metal
concentrations for all classes
(with the exception of the
Operational Area of the Port of
Lyttelton):

Copper: 0.005 mg/L

Lead: 0.005 mg/L

Zinc: 0.05 mg/L

Enhance
mana
whenua
coastal
values

Minimum averaged Marine
Cultural Heath Index and State
of Takiwā scores for all
classes:

4

ADVICE
NOTE:
Papatipu
Rūnanga
have yet to
be
consulted
with on this
objective
and target,

and sediment control
measures).
Metals, in particular, copper,
lead and zinc, can be toxic to
aquatic organisms,
negatively affecting such
things as fecundity,
maturation, respiration,
physical structure and
behaviour (Harding, 2005).
Site specific criteria are set
out in the RCEP for the
Canterbury Region. The plan
specifically details that this
guideline is not relevant for
the Operational Area of the
Port of Lyttelton. This areas
is affected by direct
discharges from boats that
will make monitoring of the
effects of stormwater difficult.
These targets will be
achieved by reducing
contaminant loads.
The Marine Cultural Health
Index and State of Takiwā
scores assesses cultural
values and indicators of
environmental health, such
as mahinga kai (food
gathering). These indices are
on a scale of 1 - 5, with
higher scores indicative of
greater cultural values. No
guidelines are available
currently for coastal areas,
so this target is developed
specifically for this consent.
These targets can be
achieved through reducing
contaminant loads.

Annual data (monthly sampling):


2016 (monitoring yet to be
started)

Five-yearly monitoring:


2018 (survey yet to be
undertaken)

and so they
may be
subject to
change
prior to the
hearing

Table 5: Receiving Environment Targets for Groundwater and Springs
Advice Note:

Groundwater monitoring wells are detailed in the EMP attached to this consent, which will allow assessment against the receiving environment targets below

Due to the influence of other land use activities on groundwater (e.g. agricultural land use and industrial activities,) poor values against the targets below may not be a
result of stormwater discharges, and further analysis and investigations may be required to determine the extent that stormwater is impacting on groundwater quality
Objective
Protect drinking
water quality

Target

Basis for Target

Maximum total concentration to to
exceedof:

Copper: 2 1 mg/L

Lead: 0.0051 mg/L

Zinc: 1.50.75 mg/L

The most important use of Christchurch groundwater is the
supply of the urban reticulated drinking water supply.
Contaminants in stormwater that infiltrate into the ground
could impact on the quality of water supply wells and/or
springs. The compliance criteria for a potable and
wholesome water supply are specified in the DrinkingWater Standards for New Zealand 2005 (Revised 2008).
Metals and E.coli were chosen for these targets, as these
are contaminants present in stormwater. The target values
for copper and lead are taken from the LWRP, which details
that concentrations are not to exceed 50% of the Maximum
Acceptable Value (MAV) specified in the New Zealand
drinking water standards. An equivalent criteria has also
been applied to the zinc target, which is not included in the
LWRP, but has a guideline in the drinking water standards.

No more exceedances than the average from the
previous 10 years of previous groundwater quality
monitoring data from CCC public drinking water
supply wells and pumping stations.

Contaminants in stormwater that infiltrate into the ground
could impact on groundwater quality. Long term
groundwater quality at monitoring wells is undertaken by
CCC and ECan. Those monitoring points that occur within
the urban area could be impacted by CCC stormwater
management activities.

Data from the previous 10 years of CCC and ECan
groundwater quality monitoring.

No increase in the concentration
of Escherichia coli at drinking
water supply wells caused by
stormwater discharges.

Avoid widespread
adverse effects on
shallow
groundwater quality

No significant increase in
concentrations of the following
contaminants at long term
monitoring sites, as determined by
Time Trends analysis or other
robust analysis:

Copper

Lead

Zinc

Baseline

Table 6: Receiving Environment Targets for Flood Mitigation Targets

RiverReceiving
Environment
Otākaro/ Avon

Pūharakekenui/ Styx

Ōpāwaho/ Heathcote

Huritini/ Halswell

Otukaikino

Banks Peninsula
(Various)

Target

Basis for Target

Flood levels for the 2 percent annual
exceedance probability critical duration
event shall not increase more than 50
millimetres when compared to the March
2014 modelled 2 percent annual
exceedance probability design flood
level.
Flood levels for the 2 percent annual
exceedance probability critical duration
event shall not increase more than 100
millimetres +20% tolerance when
compared to with the 2012 impervious
surface 2 percent annual exceedance
probability design flood level
Flood levels for the 2 percent annual
exceedance probability critical duration
event shall not increase more than 30
millimetres when compared to the 1991
impervious surface 2 percent annual
exceedance probability design flood level
Specific target for the Huritini/ Halswell
to be established within 2 years of
granting of this consent based on water
level monitoring at Sabys Road and
Ryans Bridge

As measured in the
Otākaro/Avon at Gloucester
Street Bridge

No Specific Target

Christchurch City Council does
not monitor flooding in the
Otukaikino River. Discharges
from greenfield development and
re-development into from the
Christchurch City Council
network are mitigated using the
"partial detention" strategy
outlined in the Pūharakekenui/
Styx SMP

Specific targets for key receiving
environments to be established under the
Te Pātaka o Pākaihautū/ Banks
Peninsula Settlements SMP

As measured in the
Pūharakekenui/ Styx River at
Harbour Road Bridge

As measured in the Ōpāwaho/
Heathcote River at Ferniehurst
Street

Schedule 1: Sites Excluded from the Comprehensive Stormwater
Network Discharge Consent

Schedule 1 – Sites excluded from the Styx SMP Area consent

STREET ADDRESS
Mcleans Island Rd
Mcleans Island Rd
Mcleans Island Rd
Mcleans Island Rd

16
14
12
2

Legal Description
LOT 2 DP 79639
LOT 1 DP 304904
LOT 15 DP 375764 prulpi
LOT 16 DP 375764

CCC Prupi
754142
865337
891564
891565

Export Pl
Export Pl
Export Pl
Export Pl
Export Pl

1
2
3
6
8

LOT
LOT
LOT
LOT
LOT

6
2
5
3
4

DP 83863
DP 304904 prulpi
DP 83863
DP 83863
DP 83863 prulpi

861839
861835
861838
861836
861837

Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr

11
15
15L
17
19
21
23
25
27
29
29L

LOT
LOT
LOT
LOT
LOT
LOT
LOT
LOT
LOT
LOT
LOT

9 DP 375764
8 DP 375764 prulpi
19 DP 375764
7 DP 375764
6 DP 375764
5 DP 375764
4 DP 375764
3 DP 375764 prulpi
2 DP 375764
1 DP 375764
20 DP 375764 prulpi

891558
891557
891573
891556
891555
891554
891553
891552
891551
891550
891574

Logistics Dr

31

LOT 17 DP 375764

891566

Logistics Dr

10

LOT 10 DP 375764

891559

Logistics Dr

12

LOT 1 DP 412022

900821

Logistics Dr

14

LOT 12 DP 375764 , LOT 2
DP412022

900822

Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr

16
18
20
24
26
28

LOT
LOT
LOT
LOT
LOT
LOT

13 DP 375764
100 DP 412877
101 DP 412877 prulpi
102 DP 412877 prulpi
103 DP 412877 prulpi
104 DP 412877

891562
900774
900775
900776
900777
900778

Broughs Rd
Broughs Rd
Broughs Rd
Broughs Rd

23
15
7
6

LOT
LOT
LOT
LOT

4 DP 36871 prulpi
3 DP 36871
2 DP 36871
15 DP 36871 prulpi

874832
804901
714473
814749

Sawyers Arms Rd

575 LOT 1 DP 64781 prulpi

771302

Sawyers Arms Rd
Sawyers Arms Rd
Sawyers Arms Rd
Sawyers Arms Rd
Sawyers Arms Rd

565
533
527
530
540

LOT 2 DP 64781
LOT 1 DP 45800
LOT 1 DP 55072
PT LOT 1 DP 51000
LOT 1 DP 36870

771301
858525
836526
870081
817420

Nathan Pl
Nathan Pl
Nathan Pl

1
7
11

PT LOT 2 DP 55072
LOT 3 DP 55072
LOT 1 DP 70619 prulpi

870082
864585
864584

Johns Rd
Johns Rd
Johns Rd
Johns Rd

600
568
544
530

PT RS 40862 rulpi
LOT 2 DP 51000
PT LOT 1 DP 23615
PT LOT 1 DP 51000

870083
832492
857821
870081
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CRC160056 A Comprehensive Resource Consent to Discharge Stormwater
from within Christchurch City onto or into Land, into Water and into Coastal
Environments
Advisory Note: The following conditions for the Christchurch City Comprehensive
Stormwater Network Discharge Consent have been prepared according to the
agreed practices of the Joint Christchurch City Council & Canterbury Regional
Council Stormwater Management Protocol, Report U10/12 (the Protocol). The
Protocol establishes how Canterbury Regional Council and Christchurch City Council
will work together to achieve integrated catchment wide stormwater management in
Christchurch. The Protocol records the understanding between Canterbury Regional
Council and Christchurch City Council but does not create legal obligations that are
enforceable by either party. Appendix 4 of the Protocol sets out responsibilities
pertaining to compliance and operations and notes the role of the SWiM Working
Party in any enforcement matters.
For the purpose of this consent the following definitions and abbreviations apply to all
conditions:
Annual Exceedance Probability (AEP) is the chance of a flood of a given or larger
size occurring in any one year, usually expressed as a percentage. For example, if a
peak flood discharge of 40 cubic metres per second has an AEP of 2%, it means
there is a 2% chance (i.e. one-in-fifty) of a peak flood discharge of 40 cubic metres a
second or larger occurring in any one year. AEP is the inverse of return period
expressed as a percentage.
area of disturbance means an area where site clearance or earthworks are actively
taking place and where the land has not been stabilised.
critical duration means the time taken during a storm event for peak water levels to
be reached in the receiving waters as determined by the most up-to-date information
and modelling.
CSNDC means the Comprehensive Stormwater Network Discharge Consent
design storm is the theoretical rainfall event that the analysis is based on for a
particular probability. The design storm is based on certain assumptions, including
rainfall distribution and intensity, and the storm rainfall profile shape for the critical
duration.
development area means any individual area within a site or sites that is undergoing
construction and/or earthworks activities but excludes sealed pavement repair where
base course is not exposed.
device means a street or property-scale installation for the purpose of removing
contaminants from stormwater in a situation where storage capacity is limited.
Examples include a rain garden or a proprietary treatment system.
EMP means Environmental Monitoring Programme.
existing site means any site that discharges its stormwater into the CCC stormwater
network at the date of commencement of this resource consent.
facility means a (usually large) constructed means of holding or attenuating
stormwater for the purpose of reducing discharge rates or removing contaminants.

Examples include a sedimentation basin, a constructed wetland, a wet pond and/or
an attenuation basin, an infiltration basin.
first flush means either: a) the stormwater runoff generated from the first 25
millimetres of rain falling on impervious areas of a site, or b) the stormwater flow rate
generated from up to 5mm/hr rainfall intensity on impervious areas of a site; or c) the
stormwater runoff generated from the first 20 millimetres of rain falling on impervious
areas of a site discharging to rain gardens or tree pits.
flat land means any land where the average slope across the site is 5 degrees or
less.
greenfield means agricultural, forest or grass land previously undeveloped for urban
purposes (construction of residential or industrial subdivision, buildings, roads and
associated services).
high-use site means a site that:
(a) has an expected average daily traffic (ADT) count equal to or greater
than 250 vehicles per day; or
(b) is used for petroleum storage or transfer in excess of 5,000 litres per
year, not including delivered heating oil; or
(c) is used for storage or maintenance of 10 or more heavy vehicles (trucks,
buses, trains, heavy equipment, etc.).
hill land means any land where the average slope across the site exceeds 5
degrees.
industrial site means:
(a) any premises used for the manufacturing, assembly, wholesaling or
storage of products or the processing of raw materials and other ancillary
activities; or
(b) any premises used for the storage, transfer, treatment, or disposal of
waste materials or for other waste-management purposes, or used for
composting organic materials; or
(c) any other premises from which a contaminant is discharged in connection
with any industrial or trade process—but does not include any production
land.
lower Ōpāwaho/ Heathcote River means downstream of the Cashmere Stream
confluence.LWRP means Land and Water Regional Plan.
Papatipu Rūnanga means the six Ngāi Tahu Papatipu Rūnanga within the
Christchurch area, namely: Te Ngāi Tūāhuriri Rūnanga, Te Hapū o Ngāti
Wheke/Rāpaki Rūnanga, Te Rūnanga o Koukourārata, Ōnuku Rūnanga, Wairewa
Rūnanga, and Te Taumutu Rūnanga.
QMCI means Quantitative Macroinvertebrate Community Index.

re-development means a change to a developed site or a site activity that results in
a stormwater discharge that is not the same in scale, intensity or character to the
discharge that existed prior to the commencement of this consent.

site means an allotment title or other legally defined parcel of land held in a
single certificate of title and any balance land or adjacent land with title(s) held
by the same owner or ownership with an affiliated interest. In the case of
greenfield and re-development, site means the area of land defined by the
boundaries of proposed land disturbance.

SMP means stormwater management plan.
stabilised means an area of land sufficiently covered by erosion-resistant material
such as grass, mulch, weed matting, bark, sand/aggregate, or paving by asphalt,
concrete, paver blocks, etc., in order to prevent erosion of the underlying soil.
stage of development means a part of a development area which is completed prior
to any other stage of that development commencing. A stage of development is
deemed to be finished following the completion of construction activities and when
the development area has been stabilised.
stormwater means runoff from rainfall that has been collected, channelled, diverted,
intensified or accelerated by human modification of the land surface or runoff from
the external surface of any structure as a result of precipitation and may contain
contaminants. This definition excludes discharges of spilled or deliberately released
hazardous substances and/or washdown activities.
stormwater network means waterways identified in a SMP and also includes the
reticulated piped network, kerb and channel, sumps, pipes, manholes, rapid soakage
chambers and any stormwater conveyance and mitigation system for which
Christchurch City Council are responsible for operation and maintenance.
surface water means water in waterways, lakes, wetlands, springs, or the ocean, but
excludes groundwater and atmospheric water.
SWiM Working Party means the Joint Storm Water Issues Management Working
Party. The SWiM Working Party is a forum of senior managers of Christchurch City
Council and Canterbury Regional Council established to meet the outcome of ongoing communication as detailed in the “Stormwater Management Protocol1.”
upper Ōpāwaho/ Heathcote River means upstream of the Cashmere Stream
confluence.

Purpose and Location
1. This consent permits the discharge of stormwater onto or into land or into surface
water which:

1

A Joint Christchurch City Council and Environment Canterbury Stormwater Management Protocol
(March 2006, Revised September 2008 and November 2010)

a) is generated from existing sites, greenfield development sites and redevelopment sites within the territorial boundaries of the Christchurch
City Council, but excludes those areas outside of Banks Peninsula
settlement areas, and is discharged into the Christchurch City Council
stormwater network; or
b) enters the Christchurch City Council stormwater network from outside
of the City boundary; or
c) is generated from roofs of individual existing sites, greenfield
development sites and re-developments sites and is discharged onto
or into land within the site; or
d) is generated from hard-standing areas of individual existing residential
sites, greenfield development and re-development sites and is
discharged onto or into land within the site.

Exclusions
2. There shall be no discharge to land or surface water from the following unless
expressly authorised by Canterbury Regional Council and Christchurch City
Council:
a) Any site or development area on the Canterbury Regional Council’s Listed
Land Use Register that is considered by Christchurch City Council to pose
an unacceptably high risk of surface water or groundwater contamination;
b) Any stage of development with a total area of disturbance exceeding 5
hectares on flat land or 1 hectare on hill land; and
c) Any site listed on the attached Schedule 1 ‘Sites excluded from the
Christchurch City Council Comprehensive Stormwater Network Discharge
Consent’.

Stormwater Management Plans
3. The consent holder shall, in consultation with Papatipu Rūnanga and the
Christchurch-West Melton and Banks Peninsula Zone Committees (or successor
organisations), develop and update, as necessary, SMPs to meet the Receiving
Environment Targets set out in the conditions of this consent. The purpose of the
SMPs shall be to provide:
a) Specific guidelines for implementation of stormwater management
within the catchment to achieve the following objectives:
(i)
Improve ecosystem health
(ii)
Improve water quality
(iii)
Maintain flood storage and flow capacity
(iv)
Enhance mana whenua values;
b) A description of statutory and non-statutory planning mechanisms to
achieve compliance with the conditions of this consent including the
Receiving Environment Targets. These mechanisms may include (but
are not limited to):
(i)
Relevant objectives, policies, standards and rules in the
Christchurch District Plan
(ii)
Relevant bylaws
(iii)
Relevant strategies, codes, standards and guidelines

c) Mitigation methods to achieve compliance with the conditions of this
consent including the Receiving Environment Targets. These
methods may include (but are not limited to):
(i)
Stormwater mitigation facilities and devices
(ii)
Erosion and sediment control guidelines
(iii)
Education, awareness or site management programmes
(iv)
Source control systems
(v)
Prioritising effective stormwater treatment in catchments
that discharge in proximity to inanga spawning sites
d) Locations and identification of Christchurch City Council water quality
and water quantity mitigation facilities and devices;
e) Identification of areas earmarked for future development;
f) Identification of areas subject to known flood hazards;
g) An interpretation of environmental & cultural monitoring and how this
information has been used to develop water quality mitigation
methods and practices;
h) Results from and interpretation of water quantity and quality
modelling;
i) A cultural impact assessment and summary of outcomes resulting
from any collaboration with Papatipu Rūnanga on the SMP; and
j) An assessment of the effectiveness of water quality or quantity
mitigation methods established under previous SMPs and
identification of any changes in methods or designs resulting from the
assessment.

4. The consent holder shall prepare and submit to the Canterbury Regional Council
for certification SMPs for each identified city catchment area as specified in Table
1. Any amendments to SMPs may not replace the previous version until the
amendments have been certified by the RMA Compliance and Enforcement
Manager of the Canterbury Regional Council.
Advice Note: The Christchurch City Council intend for development of the SMPs
to be a collaborative process with input from key stakeholders. During
development of SMPs, Papatipu Rūnanga, CWMS Zone Committees and
Canterbury Regional Council technical staff will be invited to all technical
presentations and will have opportunity to review and comment on draft SMP
documents. Presentations will be made at public meetings of both the Banks
Peninsula and Christchurch-West Melton Zone Committees. Once all
documented feedback has been considered and addressed, the finalised SMP
along with supporting technical reports and the Cultural Impact Assessment will
be submitted to the Canterbury Regional Council.
Table 1: SMP Programme
Catchment
Ōtākaro/ Avon River Area Christchurch
Pūharakekenui/ Styx River Area
Christchurch
Huritini/ Halswell River Area Christchurch
Ōpāwaho/ Heathcote River Area
Christchurch
Estuary and Coastal Area Christchurch

Date of Submittal to the Regional
Council
30 June 2015
30 June 2015
30 June 2015
30 Dec 2016
30 Dec 2018

Outer Area Christchurch
Te Pātaka o Pākaihautū/ Banks
Peninsula Settlements

30 Dec 2018
30 Dec 2020

5. SMPs shall be reviewed against the requirements of Condition 4 by the
Christchurch City Council on a 10 yearly basis from the date of certification by the
Canterbury Regional Council.

Engagement with Papatipu Rūnanga
6. The consent holder shall engage with Papatipu Rūnanga:
a) in the development and review of the SMPs required under Conditions
(4) and (5) and the development of the Implementation Plan required
under Condition (24);
b) at concept design stage with regard to wāhi tapu and taonga.
c)
Advice Note: The Christchurch City Council is committed to working in
partnership with Papatipu Rūnanga through the implementation of the CSNDC.
This is aimed at achieving the goals of the consent and providing for the
ongoing involvement of mana whenua as well as identifying and reflecting mana
whenua values and interests in the management of stormwater. While the
partnership approach needs to be confirmed with Papatipu Rūnanga, it may
involve the establishment and resourcing of a joint CCC/Papatipu Rūnanga
Stormwater Working Party along with relevant technical support involving
Mahaanui Kurataiao Ltd as well as Te Rūnanga o Ngāi Tahu. It is envisioned
that the working party would meet not less than annually and provide a forum
for advising on CSNDC implementation.

Receiving Environment Objectives and Targets
Waterways, Coastal Waters and Groundwater Quality
7. The consent holder shall use reasonable endeavours to mitigate the effects of
stormwater, as measured by the achievement of the surface water quality,
instream sediment quality, aquatic ecology health, and mana whenua Receiving
Environment Targets set out in Tables 3 and 4, at the monitoring sites identified
in the EMP. For the purposes of this assessment, maintenance of current target
levels shall be required for the Ōtākaro/ Avon River, lower Ōpāwaho/ Heathcote
River, Ōtūkaikino River, Te Pātaka o Pākaihautū/ Banks Peninsula and Coastal
Waters catchments, and improvement of current target values shall be required
for the upper Ōpāwaho/ Heathcote River, Huritini/ Halswell River and
Pūharakekenui/ Styx River catchments..

8. The consent holder shall use reasonable endeavours to mitigate the effects of
stormwater on groundwater quality as measured by maintenance of Receiving

Environment Targets set out in Table 5 at the monitoring sites identified in the
EMP.
9. Prior to submission to the Canterbury Regional Council of the SMP for a
particular catchment, greenfield development and re-development shall meet the
General City conditions for water quality mitigation as specified in Table 2 of this
consent.
Water Quantity
10. The consent holder shall use reasonable endeavours to achieve the flood
mitigation targets set out in Table 6, the purpose of which are to maintain flood
storage and flow capacity, by:
a) Providing stormwater quantity mitigation as outlined in each individual
SMP for all greenfield development, and re-development over the duration
of this consent; and
b) Providing retrofit water quantity mitigation for existing development where
practicable.
11. The water quantity/flood models for the Pūharakekenui / Styx, Ōtakaro/ Avon,
Ōpāwaho/ Heathcote River and Huritini/ Halswell Rivers shall be updated to
inform any necessary changes to the relevant SMPs during their 10 yearly
review.
12. Prior to submission to the Canterbury Regional Council of the SMP for a
particular catchment, greenfield development and re-development shall meet the
General City conditions for water quantity mitigation as specified in Table 2 of this
consent.

Design of Facilities and Devices
13. Water quality and quantity mitigation facilities and devices shall be designed in
general accordance with the Christchurch City Council’s Waterways and
Wetlands Drainage Guide, Infrastructure Design Standard, Construction
Standard Specifications, Christchurch Rain Garden Design Criteria, Christchurch
Stormwater Tree Pit Design Criteria and Stormfilter Design Rainfall Intensity
Criterion Report or their respective successor document(s).
14. All Christchurch City Council stormwater network water quality mitigation facilities
and devices constructed for greenfield development after commencement of this
consent shall be designed to treat the first flush.
15. For all other water quality mitigation facilities and devices constructed after
commencement of this consent, reasonable endeavours shall be taken to treat
the first flush.
16. All stormwater mitigation facilities and devices constructed after commencement
of this consent shall meet any other specific requirements within their respective
catchment SMP.

17. Christchurch City Council stormwater mitigation facilities constructed after the
commencement of this consent shall have secondary flow paths to the
downstream stormwater network.
18. Christchurch City Council stormwater mitigation facilities constructed after
commencement of this consent shall include best practice features designed to
capture and contain as much as reasonably practicable any spills of
contaminants entering the stormwater facility.
19. Design of stormwater mitigation facilities serving sub-catchments greater than 20
hectares shall include computer modelling for detailed hydraulic analysis. The
outlet hydrograph for the two percent AEP critical duration design storm
generated by modelling of the final design for these facilities shall then be used in
the water quantity model for the corresponding river catchment to demonstrate
consistency with water quantity objectives in the SMP.
20. All Christchurch City Council stormwater mitigation facilities and devices
constructed after commencement of this consent shall be accompanied by an
Operations and Maintenance Manual which shall be made available on request.

Erosion and Sediment Control
21. An Erosion and Sediment Control Plan (ESCP) shall be prepared and
implemented for the construction discharge from any development area in
general accordance with Canterbury Regional Council’s Erosion and Sediment
Control Guidelines for the Canterbury Region, 2007 (Report R06/23 or successor
document).
22. Copies of ESCPs submitted to or prepared by/for the consent holder shall be
made available on request.

Industrial Site Management
23. The consent holder shall, in collaboration with the Canterbury Regional Council:
a) Undertake a desktop based identification of industrial sites, ranking sites
for risk relative to stormwater discharge and identify the industrial sites
that pose the highest risk;
b) Audit a rolling list of at least 10 of the highest risk sites in the city and
report progress on an annual basis; and
c) Identify any industrial sites that pose an unacceptably high risk and add
them to Schedule 1 of this consent.

Implementation Plan and Records
24. An Implementation Plan shall be prepared by the consent holder and made
available to Canterbury Regional Council and Papatipu Rūnanga on request
within 12 months of granting of this consent. This plan shall be reviewed by
Christchurch City Council every 3 years, concurrent with the Christchurch City
Council Long Term Plan. The Implementation Plan shall include, but not be
limited to:

a) A list of accepted stormwater mitigation methods and devices that are
specific to active SMPs;
b) Details of maximum stormwater contaminant concentrations that will
be accepted into the Christchurch City Council network;
c) A programme of stormwater works for Christchurch City Council and
private development;
d) A plan for regulatory, investigative, educational and preventative
activities or programmes relating to stormwater discharges;
e) Details of budgets for capital works or resourcing that is linked to the
Christchurch City Council Long Term Plan; and
f) Reporting on any testing or water quality monitoring undertaken that is
used to check the performance of facilities or to inform prioritisation of
areas for mitigation.
25. The consent holder shall maintain records of developments authorised under this
consent. These records shall be submitted to Canterbury Regional Council
annually.
26. The consent holder shall maintain relevant records including, but not limited to,
detailed design drawings and reports, details of site specific assessments
undertaken, maps and any engineering design and construction certificates
issued for any water quality or quantity mitigation facilities constructed.

Monitoring
Environmental Monitoring Programme
27. The consent holder shall implement the EMP, attached to this consent, with the
purpose of assessing compliance against the Receiving Environment Targets in
Condition 7 of this consent so as to achieve the purpose of SMPs set out in
condition 3(a) and (c).
28. Any amendments to the EMP may not replace the previous version until the EMP
has been certified by the RMA Compliance and Enforcement Manager of the
Canterbury Regional Council as complying with the requirements of Condition 27.
Responses to Monitoring
29. If the monitoring results identify that the Receiving Environment Targets set out in
Tables 3, 4 and 5 are not being met, the consent holder shall:
a) Perform an investigation to identify whether this is due to the effects of
stormwater network discharges;
b) Compile the results of such investigation into a report to be submitted to
the Canterbury Regional Council. The report shall include, at minimum:
(i)
A description of the investigation methodology
(ii)
An evaluation of whether the monitoring results are due
to stormwater network discharges or not
(iii)
An assessment of options for correction/remediation (if
effects are likely due to stormwater network discharges)
(iv)
A timeline of implementation of corrective
action/remediation (if necessary)

c) If, upon submittal of the above report, agreement between Christchurch
City Council and Canterbury Regional Council cannot be reached
regarding any aspects of the report referenced in Condition (29b), the
consent holder shall consult with the SWiM Working Party in accordance
with the Joint Christchurch City Council and Canterbury Regional Council
Stormwater Management Protocol or subsequent revisions to the
Protocol, and in accordance with any agreements entered into between
the consent holder and Papatipu Rūnanga; and
d) Implement any actions or changes identified as necessary by SWiM
through the consultation under Condition (29c).

Reporting
30. The consent holder shall provide an annual report to the Canterbury Regional
Council, Attention: RMA Compliance and Enforcement Manager, and Papatipu
Rūnanga (via Mahaanui Kurataiao Ltd) by 30 June each year. The report shall
include, where appropriate:
a) A summary of the outcomes of monitoring, discussions or consultation
carried out in accordance with Condition (27) and any responses carried
out under Condition (29);
b) The supply of an updated Schedule 1;
c) An update on the timetable for construction and activation of Christchurch
City Council stormwater mitigation systems for each SMP area;
d) Report on any collaboration with Papatipu Rūnanga and any activities
relating to the protection or enhancement of cultural values;
e) Any additional monitoring or investigations undertaken beyond those
specified in the Monitoring Programme, including those undertaken on
industrial sites, that have been initiated to inform the consent holder on
stormwater management effectiveness.

Administrative
31. The consent holder shall engage with Papatipu Rūnanga to review the Conditions
on a 10 yearly basis from the date of granting of this consent.
32. The Canterbury Regional Council may, on any of the last five days of March or
September each year, serve notice of its intention to review the conditions of this
consent for the purposes of:
a) Dealing with any adverse effect on the environment which may arise from
the exercise of this consent;
b) Complying with the requirements of a relevant rule in an operative
regional plan.

Attachments

Table 2: General City Conditions – Water Quality and Quantity
Table 3: Receiving Environment Targets for Waterways
Table 4: Receiving Environment Targets for Coastal Waters
Table 5: Receiving Environment Targets for Groundwater and Springs
Table 6: Water Quantity Targets
Schedule 1: Sites excluded from the Christchurch City Council
Comprehensive Discharge Consent

Table 2: General City Conditions – Water Quality and Quantity
This table indicates minimum requirements to enable discharges under this consent from greenfield developments and re-developments in areas not yet covered by a Stormwater Management
Plan. For any development where the Christchurch City Council (CCC) considers there are factors that require Canterbury Regional Council input it can choose to not accept a proposed discharge
to its network, and therefore a consent from the Regional Council would be required. The CCC may also require a higher standard than is represented in the table below in order to mitigate effects
on the network or if any special conditions exist.
Source of Stormwater
Discharge(s)

SMALL SITES
Total area of disturbance does not exceed 1,000m2

LARGE SITES
Total area of disturbance equals, or is greater than 1,000m2

From/during land
disturbance activities

Erosion and Sediment Control Plan is required

Erosion and Sediment Control Plan is required

No discharge onto or into land where average site slope exceeds 5 degrees

No discharge onto or into land where average site slope exceeds 5 degrees

Sumps collecting runoff from new hardstand areas shall be fitted with
submerged or trapped outlets

First flush treatment is required for stormwater runoff from new hardstand
areas in excess of 150m2 and buildings with copper or uncoated galvanised
metal roofs or guttering/spouting*

From new / re-development
residential roof and
hardstand areas

An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required for sites in the flat**
On-site rain water storage is required for new and redevelopment sites on
the hills

From new / re-development
non-residential roof and
hardstand areas

An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required for sites in the flat**
On-site rain water storage is required for new and redevelopment sites on the
hills

No discharge onto or into land where average site slope exceeds 5 degrees

No discharge onto or into land where average site slope exceeds 5 degrees

First flush treatment is required for stormwater runoff from new hardstand
areas in excess of 150m2, buildings with copper or uncoated galvanised
roofs or guttering/spouting and high-use sites

First flush treatment is required for stormwater runoff from new hardstand
areas in excess of 150m2, buildings with copper or uncoated galvanised roofs
or guttering/spouting and high-use sites

An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required**

An assessment of water quantity effects and provision of on-site stormwater
storage or network upgrade may be required**

Site management and spill procedures required for sites that engage in
hazardous activities***

Site management and spill procedures required for sites that engage in
hazardous activities***

* CCC has discretion to waive the requirement for first flush treatment of hardstand areas on large residential sites where the amount of pollution-generating hardstand being added is considered to
have less than minor effect.
** Quantity assessment and mitigation - The effects of the discharge on CCC stormwater network capacity and/or the extent or duration of flooding on downstream properties are to be assessed.
Where CCC considers an increase (including cumulative increases) has a more than minor effect, onsite stormwater attenuation or stormwater network upgrade shall be provided. The details of
storage volume and peak discharges or network capacity required to mitigate effects on flooding or network capacity constraints shall be determined by Christchurch City Council engineers.
*** Site management and spill procedures – Procedures are to be implemented to prevent the discharge of hazardous substances or spilled contaminants discharging into any land or surface waters
via any conveyance path.

Table 3: Receiving Environment Targets for Waterways
Advice Notes:

Monitoring sites and their LWRP classifications ('spring-fed – plains – urban', 'spring-fed – plains' and Banks Peninsula; Canterbury Regional Council, 2012a) are
detailed in the EMP, attached to this consent.

Assessments are to be undertaken for each target at each site.

Level 1 Assessment = requires a comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to ensure
continual improvement over time, not just compared to the baseline). This assessment is a numerical comparison only, not a statistical comparison. No assessment of
decline, maintenance or improvement is required for compliance purposes, but sites potentially showing a decline shall be highlighted in the monitoring report and the
management of these sites discussed with the SWiM Working Party.

Level 2 Assessment = requires a statistical comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to
ensure continual improvement over time, not just compared to the baseline). Assessments of improvement, maintenance and decline, as per the catchment
requirements of Condition 7, shall be carried out. The exception to this being sites that already meet the target (as determined by median levels for the monitoring
year for each site), where maintenance is only required to be achieved, given that these sites are not considered to be negatively affected by stormwater discharges
(i.e. the effects are mitigated). The level of significance for statistical tests shall be 5% (i.e. p<0.05). A minimum of three years is required before time trends analysis
can be undertaken (NIWA, 2014). Until that time, data will be presented as a Level 1 assessment only. Improvements and declines are defined as a statistically
significant decrease or increase (depending on the target and the direction of change required), and maintenance is defined as no statistically significant change.

TBC = To Be Confirmed once a full year of monitoring allows hardness modified values to be calculated; these values will be calculated for each waterway using the
ANZECC (2000) methodology outlined in the EMP. These targets will be provided as a revision of the EMP and will then become a requirement of consent (i.e. a
change of conditions will not be required).
Objective
Enhance
ecological
values

Target

Basis for Target

Lower limit Quantitative
Macroinvertebrate Community
Index (QMCI) scores:

Spring-fed – plains –
urban waterways: 3.5

Spring-fed – plains
waterways: 5

Banks Peninsula
waterways: 5

QMCI is an indicator of
aquatic ecological health,
with higher numbers
indicative of better quality
habitats, due to a higher
abundance of more sensitive
species. QMCI scores are
taken from the guidelines in
Table 1a of the LWRP
(Canterbury Regional
Council, 2012a). This metric
is designed for wadeable
sites and should therefore be
used with caution for nonwadeable sites. These
targets can be achieved
through reducing
contaminant loads and

Level 1
Assessment

Level 2
Assessment

Baseline Studies For Comparison
Five-yearly monitoring:


Otukaikino = 2012 (James,
2012)



Styx = 2013 (James, 2013)




Avon = 2013 (Blakely, 2014)
Heathcote = 2015 (Blakely,
2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)




Annual monitoring:

2012 or first survey thereafter

waterway restoration.
Decrease
sediment
input to
prevent
adverse
effects on
water clarity
and aquatic
biota

Reduce
copper, lead
and zinc
levels in
surface
water to
prevent
adverse
effects on
aquatic
biota

Upper limit fine sediment (<2
mm diameter) percent cover of
stream bed:

Spring-fed – plains –
urban waterways:
30%

Spring-fed – plains
waterways: 20%

Banks Peninsula
waterways: 20%

Upper limit concentration of
dissolved zinc:

Avon River
catchment: 0.0297
mg/L

Heathcote River
catchment: 0.04526
mg/L

Halswell River
catchment: 0.01919
mg/L

Styx River catchment:

Sediment (particularly from
construction) can decrease
the clarity of the water, and
can negatively affect the
photosynthesis of plants and
therefore primary productivity
within streams, interfere with
feeding through the
smothering of food supply,
and can clog suitable habitat
for species. These target
values are taken from the
standards for the original
Styx and South-West
Stormwater Management
Plan consents, and are
based on Table 1a of the
LWRP (Canterbury Regional
Council, 2012a). This target
should be used with caution
in non-wadeable sites that
can naturally have softbottom channels. These
targets can be achieved
through reducing
contaminant loads
(particularly using erosion
and sediment control) and
instream sediment removal.
These metals can be toxic to
aquatic organisms,
negatively affecting such
things as fecundity,
maturation, respiration,
physical structure and
behaviour. The CCC has
developed these hardnessmodified trigger values in
accordance with the
methodology in the
‘Australian and New Zealand

Five-yearly monitoring:
(five-yearly data)

(monthly data;
using trends
analysis on percent
cover)



Otukaikino = 2012 (James,
2012)



Styx = 2013 (James, 2013)




Avon = 2013 (Blakely, 2014)
Heathcote = 2015 (Blakely,
2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)




Monthly monitoring:


Beginning of dataset

Monthly monitoring:
(using number of
target exceedances
at each site for the
monitoring year)

(using trends
analysis, where
possible)



Number of exceedances =
2012



Time trends analysis =
beginning of dataset

0.01214 mg/L


Otukaikino River
catchment: 0.00868
mg/L



Linwood Canal: 0.146
mg/L



Banks Peninsula
catchments: TBC

Upper limit concentration of
dissolved copper:

Avon River
catchment: 0.00356
mg/L

Heathcote River
catchment: 0.00543
mg/L

Halswell River
catchment: 0.00336
mg/L

Styx River catchment:
0.00212 mg/L

Otukaikino River
catchment: 0.00152
mg/L

Linwood Canal:
0.0175 mg/L

Banks Peninsula
catchments: TBC
Upper limit concentration of
dissolved lead:

Avon River
catchment: 0.01554
mg/L

Heathcote River
catchment: 0.02916
mg/L

Halswell River
catchment: 0.01257
mg/L

Environment and
Conservation Council, and
Agriculture and Resource
Management Council of
Australia and New Zealand’
(ANZECC, 2000) guidelines,
and the species protection
level relevant to each
waterway in the LWRP
(Canterbury Regional
Council, 2012a). This
calculation document can be
provided on request. These
targets can be achieved
primarily through reducing
contaminant loads.






Reduce
nutrient
levels to
limit
excessive
growth of
macrophyte
s and
filamentous
algae

Styx River catchment:
0.00634 mg/L
Otukaikino River
catchment: 0.00384
mg/L
Linwood Canal: 0.167
mg/L
Banks Peninsula
catchments: TBC

Upper limit total macrophyte
cover of the stream bed:

Spring-fed – plains –
urban waterways:
60%

Spring-fed – plains
waterways: 50%

Banks Peninsula
waterways: 30%
Upper limit filamentous algae
(>20 mm length) cover of the
stream bed:

Spring-fed – plains –
urban waterways:
30%

Spring-fed – plains
waterways: 30%

Banks Peninsula
waterways: 20%

Improve
sediment
quality to
prevent
adverse
effects on
aquatic
biota

Upper limit concentration of
metals for all classifications:

Copper = 65 mg/kg
dry weight

Lead = 50 mg/kg dry
weight

Zinc = 200 mg/kg dry
weight

Total PAHs = 4 mg/kg
dry weight

Macrophyte and algae cover
are indicators of the quality
of aquatic habitat. Targets
are taken from Table 1a of
the LWRP (Canterbury
Regional Council, 2012a).
Improvement towards these
targets can be achieved by
reduction in nutrient
concentrations and riparian
planting to shade the
waterways.

Five-yearly data:


Otukaikino = 2012 (James,
2012)



Styx = 2013 (James, 2013)




Avon = 2013 (Blakely, 2014)
Heathcote = 2015 (Blakely,
2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)




Annual monitoring:


Metals can bind to sediment
and remain in waterways,
potentially negatively
affecting biota. These trigger
values are based on ISQGlow ANZECC (2000)
guidelines. These targets
can be achieved through
reducing contaminant loads
and instream sediment
removal.

2012 or first survey thereafter

Five-yearly data:


Avon = 2013 (Gadd & Sykes,
2014)



Styx = 2014 (Whyte, 2014)



Heathcote = 2015 (Gadd &
Sykes, 2015)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016




(survey yet to be undertaken)


Enhance
mana
whenua
freshwater
values
ADVICE
NOTE:
Papatipu
Rūnanga
have yet to
be
consulted
with on this
objective
and target,
and so they
may be
subject to
change
prior to the
hearing

Lower limit averaged
Waterway Cultural Health
Index and State of Takiwā
scores for all classifications:

Spring-fed – plains –
urban waterways: 3

Spring-fed – plains
waterways: 4

Banks Peninsula
waterways: 4

The Waterway Cultural
Health Index assesses
cultural values and indicators
of environmental health,
such as mahinga kai (food
gathering). These indices are
on a scale of 1 - 5, with
higher scores indicative of
greater cultural values. No
guidelines are available
currently for the different
types of waterways, so these
targets are developed
specifically for this consent,
with higher targets for
waterways with higher
values. These targets can be
achieved through reducing
contaminant loads and
habitat restoration.

Otukaikino = 2017 (survey
yet to be undertaken)

Five-yearly data:


Avon = 2012 (Lang et al,
2012)



Heathcote = 2012 (Lang et
al, 2012)



Styx = 2012 (Orchard S. &
Lobb, 2013)
Halswell = 2016 (survey yet
to be undertaken)
Banks Peninsula = 2016
(survey yet to be undertaken)





Otukaikino = 2017 (survey
yet to be undertaken)

Table 4: Receiving Environment Targets for Coastal Waters
Advice Note:

Monitoring sites and their Regional Coastal Environment Plan for the Canterbury Region (RCEP) classifications (Canterbury Regional Council, 2012b) are detailed in
the EMP, attached to this consent.

Assessments are to be undertaken for each target at each site.

Level 1 Assessment = requires a comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to ensure
continual improvement over time, not just compared to the baseline). This assessment is a numerical comparison only, not a statistical comparison. No assessment of
decline, maintenance or improvement is required for compliance purposes, but sites potentially showing a decline shall be highlighted in the monitoring report and the
management of these sites discussed with the SWiM Working Party.

Level 2 Assessment = requires a statistical comparison of the given target at each site to the best value recorded during either the baseline or preceding survey (to
ensure continual improvement over time, not just compared to the baseline). Assessments of improvement, maintenance and decline, as per the catchment
requirements of Condition 7, shall be carried out. The exception to this being sites that already meet the target, where maintenance is only required to be achieved (as
determined by median levels for the monitoring year for each site), given that these sites are not considered to be negatively affected by stormwater discharges (i.e.
the effects are mitigated). The level of significance for statistical tests shall be 5% (i.e. p<0.05). A minimum of three years is required before time trends analysis can
be undertaken (NIWA, 2014). Until that time, data will be presented as a Level 1 assessment only. Improvements and declines are defined as a statistically significant
decrease or increase (depending on the target and the direction of change required), and maintenance is defined as no statistically significant change.

TBC = To Be Confirmed once a full year of monitoring has been carried out, in consultation with ECan. This target will be provided as a revision of the EMP and will
then become a requirement of consent (i.e. a change of conditions will not be required).
Objective
Reduce
sediment
input to
prevent
adverse
effects on
water clarity
and aquatic
biota

Target
Maximum Total Suspended
Solids (TSS) concentrations
for all classes:

TBC

Basis for Target
Elevated levels of TSS in the
water column decrease the
clarity of the water and can
adversely affect aquatic
plants, invertebrates and fish
(Crowe & Hay, 2004; Ryan,
1991). For example,
sediment can affect
photosynthesis of plants and
therefore primary
productivity, interfere with
feeding through the
smothering of food supply,
and can clog suitable habitat
for species (Crowe & Hay,
2004; Ryan, 1991). The
target will be achieved by
reducing contaminant loads
(particularly using erosion

Level 1
Assessment

Level 2
Assessment

Baseline Studies For Comparison
Annual data (monthly sampling):


2016 (monitoring yet to be
started)

Decrease
copper, lead
and zinc
levels in
water to
prevent
adverse
effects on
aquatic
biota

Maximum dissolved metal
concentrations for all classes
(with the exception of the
Operational Area of the Port of
Lyttelton):

Copper: 0.005 mg/L

Lead: 0.005 mg/L

Zinc: 0.05 mg/L

Enhance
mana
whenua
coastal
values

Minimum averaged Marine
Cultural Heath Index and State
of Takiwā scores for all
classes:

4

ADVICE
NOTE:
Papatipu
Rūnanga
have yet to
be
consulted
with on this
objective
and target,

and sediment control
measures).
Metals, in particular, copper,
lead and zinc, can be toxic to
aquatic organisms,
negatively affecting such
things as fecundity,
maturation, respiration,
physical structure and
behaviour (Harding, 2005).
Site specific criteria are set
out in the RCEP for the
Canterbury Region. The plan
specifically details that this
guideline is not relevant for
the Operational Area of the
Port of Lyttelton. This areas
is affected by direct
discharges from boats that
will make monitoring of the
effects of stormwater difficult.
These targets will be
achieved by reducing
contaminant loads.
The Marine Cultural Health
Index and State of Takiwā
scores assesses cultural
values and indicators of
environmental health, such
as mahinga kai (food
gathering). These indices are
on a scale of 1 - 5, with
higher scores indicative of
greater cultural values. No
guidelines are available
currently for coastal areas,
so this target is developed
specifically for this consent.
These targets can be
achieved through reducing
contaminant loads.

Annual data (monthly sampling):


2016 (monitoring yet to be
started)

Five-yearly monitoring:


2018 (survey yet to be
undertaken)

and so they
may be
subject to
change
prior to the
hearing

Table 5: Receiving Environment Targets for Groundwater and Springs
Advice Note:

Groundwater monitoring wells are detailed in the EMP attached to this consent, which will allow assessment against the receiving environment targets below

Due to the influence of other land use activities on groundwater (e.g. agricultural land use and industrial activities,) poor values against the targets below may not be a
result of stormwater discharges, and further analysis and investigations may be required to determine the extent that stormwater is impacting on groundwater quality
Objective
Protect drinking
water quality

Target
Maximum concentration to to
exceed:

Copper: 1 mg/L

Lead: 0.005 mg/L

Zinc: 0.75 mg/L
No increase in the concentration
of Escherichia coli at drinking
water supply wells caused by
stormwater discharges.

Avoid widespread
adverse effects on
shallow
groundwater quality

No significant increase in
concentrations of the following
contaminants at long term
monitoring sites, as determined by
Time Trends analysis or other
robust analysis:

Copper

Lead

Zinc

Basis for Target

Baseline

The most important use of Christchurch groundwater is the
supply of the urban reticulated drinking water supply.
Contaminants in stormwater that infiltrate into the ground
could impact on the quality of water supply wells and/or
springs. The compliance criteria for a potable and
wholesome water supply are specified in the DrinkingWater Standards for New Zealand 2005 (Revised 2008).
Metals and E.coli were chosen for these targets, as these
are contaminants present in stormwater. The target values
for copper and lead are taken from the LWRP, which details
that concentrations are not to exceed 50% of the Maximum
Acceptable Value (MAV) specified in the New Zealand
drinking water standards. An equivalent criteria has also
been applied to the zinc target, which is not included in the
LWRP, but has a guideline in the drinking water standards.

10 years of previous groundwater quality monitoring
data from CCC public drinking water supply wells
and pumping stations.

Contaminants in stormwater that infiltrate into the ground
could impact on groundwater quality. Long term
groundwater quality at monitoring wells is undertaken by
CCC and ECan. Those monitoring points that occur within
the urban area could be impacted by CCC stormwater
management activities.

Data from the previous 10 years of CCC and ECan
groundwater quality monitoring.

Table 6: Receiving Environment Targets for Flood Mitigation

Receiving
Environment
Otākaro/ Avon

Pūharakekenui/ Styx

Ōpāwaho/ Heathcote

Huritini/ Halswell

Otukaikino

Banks Peninsula
(Various)

Target

Basis for Target

Flood levels for the 2 percent annual
exceedance probability critical duration
event shall not increase more than 50
millimetres when compared to the March
2014 modelled 2 percent annual
exceedance probability design flood level
Flood levels for the 2 percent annual
exceedance probability critical duration
event shall not increase more than 100
millimetres +20% tolerance when
compared to with the 2012 impervious
surface 2 percent annual exceedance
probability design flood level
Flood levels for the 2 percent annual
exceedance probability critical duration
event shall not increase more than 30
millimetres when compared to the 1991
impervious surface 2 percent annual
exceedance probability design flood level
Specific target for the Huritini/ Halswell
to be established within 2 years of
granting of this consent based on water
level monitoring at Sabys Road and
Ryans Bridge

As measured in the
Otākaro/Avon at Gloucester
Street Bridge

No Specific Target

Christchurch City Council does
not monitor flooding in the
Otukaikino River. Discharges
from greenfield development and
re-development into the
Christchurch City Council
network are mitigated using the
"partial detention" strategy
outlined in the Pūharakekenui/
Styx SMP

Specific targets for key receiving
environments to be established under the
Te Pātaka o Pākaihautū/ Banks
Peninsula Settlements SMP

As measured in the
Pūharakekenui/ Styx River at
Harbour Road Bridge

As measured in the Ōpāwaho/
Heathcote River at Ferniehurst
Street

Schedule 1: Sites Excluded from the Comprehensive Stormwater
Network Discharge Consent

Schedule 1 – Sites excluded from the Styx SMP Area consent

STREET ADDRESS
Mcleans Island Rd
Mcleans Island Rd
Mcleans Island Rd
Mcleans Island Rd

16
14
12
2

Legal Description
LOT 2 DP 79639
LOT 1 DP 304904
LOT 15 DP 375764 prulpi
LOT 16 DP 375764

CCC Prupi
754142
865337
891564
891565

Export Pl
Export Pl
Export Pl
Export Pl
Export Pl

1
2
3
6
8

LOT
LOT
LOT
LOT
LOT

6
2
5
3
4

DP 83863
DP 304904 prulpi
DP 83863
DP 83863
DP 83863 prulpi

861839
861835
861838
861836
861837

Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr

11
15
15L
17
19
21
23
25
27
29
29L

LOT
LOT
LOT
LOT
LOT
LOT
LOT
LOT
LOT
LOT
LOT

9 DP 375764
8 DP 375764 prulpi
19 DP 375764
7 DP 375764
6 DP 375764
5 DP 375764
4 DP 375764
3 DP 375764 prulpi
2 DP 375764
1 DP 375764
20 DP 375764 prulpi

891558
891557
891573
891556
891555
891554
891553
891552
891551
891550
891574

Logistics Dr

31

LOT 17 DP 375764

891566

Logistics Dr

10

LOT 10 DP 375764

891559

Logistics Dr

12

LOT 1 DP 412022

900821

Logistics Dr

14

LOT 12 DP 375764 , LOT 2
DP412022

900822

Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr
Logistics Dr

16
18
20
24
26
28

LOT
LOT
LOT
LOT
LOT
LOT

13 DP 375764
100 DP 412877
101 DP 412877 prulpi
102 DP 412877 prulpi
103 DP 412877 prulpi
104 DP 412877

891562
900774
900775
900776
900777
900778

Broughs Rd
Broughs Rd
Broughs Rd
Broughs Rd

23
15
7
6

LOT
LOT
LOT
LOT

4 DP 36871 prulpi
3 DP 36871
2 DP 36871
15 DP 36871 prulpi

874832
804901
714473
814749

Sawyers Arms Rd

575 LOT 1 DP 64781 prulpi

771302

Sawyers Arms Rd
Sawyers Arms Rd
Sawyers Arms Rd
Sawyers Arms Rd
Sawyers Arms Rd

565
533
527
530
540

LOT 2 DP 64781
LOT 1 DP 45800
LOT 1 DP 55072
PT LOT 1 DP 51000
LOT 1 DP 36870

771301
858525
836526
870081
817420

Nathan Pl
Nathan Pl
Nathan Pl

1
7
11

PT LOT 2 DP 55072
LOT 3 DP 55072
LOT 1 DP 70619 prulpi

870082
864585
864584

Johns Rd
Johns Rd
Johns Rd
Johns Rd

600
568
544
530

PT RS 40862 rulpi
LOT 2 DP 51000
PT LOT 1 DP 23615
PT LOT 1 DP 51000

870083
832492
857821
870081
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Purpose
The primary objective of this process is to manage spills impacting local infrastructure including waterways,
roadways and storm water systems. Management includes containment, minimisation of damage and effects
from the spillage, and effective stakeholder co-ordination and communication. There are many variables to
this process which are dependent on;


spill location



the severity of the spill



and to whom the call was reported.

The notification of the spill incidents usually comes into the Council Call Centre via the public or an
emergency service requesting assistance.

Policy
None

Roles and Responsibilities
Role

Responsibilities

Customer Services
Representative




Forward callout to appropriate person and log incident in Worksmart
Notify Ecan if required

Contractor



Contains spill, minimise the effects and cleans up.



Advise update of response outcomes

Hazardous Substances
(HSNO) Officer



Manage site a lead officer when dealing with hazardous substance.

CEG Business Units



Provide information on infrastructure as required.

Communications Unit
Manager or delegated
spokesperson



Responds to media.

TRIM Reference: 10/433681[v5]
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Process Map
EM-002 – Pollution Incident

Customer

Notification

Resolution

Notify Council of
Pollution/Spill

Determine Spill
Type/Location &
Raise RFS

CSR

Response

Non-Hazardous
OR
Unknown
Substance

Phone Contractor

Spill in
Waterway?

Notify Ecan

Update RFS with
Outcome

Phone CCC Area
Supervisor OR
After Hours Hotline

If Hazardous
Substance

Contact HSNO
Officer

Contact HSNO
Officer

Contractor

If Substance
Hazardous

Assess Spill for
Hazardous
Substances

Advise Customer
Services Rep of
Outcome

Close RFS

Non- Hazardous

CEG Business
Unit/Comms

Clean Up Site

Advise Asset
Owner and Ecan
(if required) of
Outcome & Impact

Hazardous

HSNO Officer

Provide
Appropriate
Information/
Guidance on
Infrastructure

Manage Media &
Public
Communications

Inform Media
Pollution/Spill is
Resolved

Manage Site as
Lead Officer

Procedures
1.

Receive Notification of Spill Incident .............................. 3

2.

Onsite Instructions for Contractors ................................ 5
2.1. Hazardous Substances ....................................... 5

3.

Media............................................................................ 6
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1. Receive Notification of Spill Incident
Step

Responsibility

Action

1.

Customer

Customer notifies Council Call Centre of a pollution incident. The following
information is useful in determining an appropriate response




2.

Customer
Services
Representative

Can the spill be identified as non hazardous?
Do you know what the substance is?
Is there a danger of the spill entering a waterway or storm water system?

Determine the location and possible impact of the spill
If

Then

There is a
leak of petrol
at a Service
Station

Create RFS to Hazardous Substances Officer immediately
Type = HAZ
Subtype = INCDNT
Handling = HSNO


The
pollution/spill
is on private
property

Create RFS
Type = HAZ
Subtype = INCDNT
Handling = HSNO


The
pollution/spill
is in a park.

Phone the HSNO officer

Phone the HSNO officer


For an Urban Park - Create RFS.
Type= PAM
Subtype= HLTHSF
Handling = See Specialist by area - Parks area contract
manager
 For a Regional Park – Create RFS
Type = PAM
Subtype = HLTHSF
Handling = See list below
PRB - Bottle Lake
PRH - Halswell Quarry
PRS - Spencer Park
PRG - Groynes
PRP - Port Hills
PRC - Coast Care

The pollution
has entered
into a
waterway.
(Note:
waterways
include
culverts,
streams and
rivers)





Phone contractor ((03) 941 7200) and advise them of
the spill and RFS number
NOTE: The contractor is the primary respondent. Please
ensure that they are called first.
 Phone Ecan 366 4663 to advise of the spill details.
 During business hours - phone Area Supervisor –
Land Drainage by area to advise of spill details.


TRIM Reference: 10/433681[v5]
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Sub Type = POLLTN
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The
pollution/spill
is likely to
enter a storm
water system
or open drain.



Create an RFS
Type = WWU
Sub Type = POLLTN
Handling = CCI
Priority = Urgent



Phone contractor ((03) 941 7221) or Mobile 027 2479
185 and advise them of the spill and RFS number
NOTE: The contractor is the primary respondent.
Please ensure that they are called first.



During business hours - phone Area Supervisor –
Land Drainage by area to advise of spill details.
After hours - phone Land Drainage 027 294 1943


The pollution
is on a
Transit road



Create an RFS
Type = STM
Subway = SHWAY
Handling = OPI (Opus International)
Priority = Urgent



Phone the job through to Contractor Opus International
on 363 5400 or 0800 444 449 (24 hours) and inform
them of the spill. Provide details of:


The pollution
is on a CCC
road

 Location of spill
 Type of spill (if known)
 Amount of spill (if known)
Make RFS complete



Create an RFS
Type = STE
Subtype = LQSPIL
Handling Officer = Maintenance Contractor (see
specialist by area)
Priority = Urgent



Phone the job through to Contractor and inform them
of the spill. Provide details of:
 Location of spill
 Type of spill (if known)
 Amount of spill (if known)

NOTE: All communication with incident stakeholders (e.g. name of the person
your spoke to) should be recorded in the events tab in the CSR
3.

Land Drainage
Operations
Manager

TRIM Reference: 10/433681[v5]
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2. Onsite Instructions for Contractors
The lead authority of this process depends on the level of severity. If emergency services have been called,
they would act as the Lead Officer and the contractor would follow their instructions.
The following process is to be followed when the Contractor is first on site and takes the Lead Officer role.
Note: There are many variations in the process; some depend on how a pollution incident is reported.
Step

Responsibility

Action

1.

Contractor

Receives RFS/telephone call from Customer Services Representative and
attends site within the agreed timeframe in specification.

2.

Contractor

Assess whether the spill is a hazardous substance.
If

Then

Spill is a hazardous substance

Go to step 2.1

Spill is NOT a hazardous
substance

Inform appropriate CEG Business Units who
will provide appropriate information/guidance
on infrastructure

3.

Contractor

Clean up site.

4.

Contractor

Contact CCC Asset Owner and (Ecan if required) inform effect on
infrastructure.

5.

Contractor

Advise Customer Service Representative of outcome and effects on public
e.g. traffic flow, road closures etc.

6.

CSR

Add event to CSR and add details provided by the contractor to the CSR

7

Contractor

Close CSR on completion of the clean up

2.1. Hazardous Substances
This is the process to follow if the spill is a hazardous substance.
Step

Responsibility

Action

1.

Contractor

If the spill could be a hazardous substance, secure the site and contact a
HSNO Officer.

2.

HSNO Officer

Advise Contractor of any special site instructions.
Attend site and take over site as Lead Officer.
1. If spill could reach waterway contact Ecan Pollution Hotline.
2. If required contact OSH.
3. Confirm any special precautions and how best to contain/clean up the
spill.
Note: Lead Officer to provide contractor with written site instructions including
safety plan.

3.

Contractor or
HSNO Officer

Contact other appropriate Council City Environment Units requiring
communication updates

4.

City Environment
Units

After receiving information about the spill, provide appropriate
guidance/assistance.

Traffic Management

Waterways/Storm Water

Trade Waste/business spill
Note: Consider Media/Communication requirements. See 3 Media

5.

Contractor

TRIM Reference: 10/433681[v5]
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6.

Contractor

Contact Transport and Greenspace (and Ecan if required). Inform of effect on
infrastructure.

7.

Contractor

Contractor to advise Customer Service Representative of outcome and effects
on public e.g. traffic flow, road closures etc.

8.

CSR

Add event to RFS.

9.

Contractor

Make RFS complete

3. Media
Media should be a primary stakeholder in any high level event. The Media can play a key role in helping to
inform the public that the incident has happened, in particular radio because of its immediacy in delivering
messages. It is vital the Media is aware of all the facts to lessen the risk of misinformation through this
powerful information channel.
Step Responsibility
Action
1

Communications
Unit Manager

Establish a media protocol to ensure that all stakeholders understand who is
responsible for media communications and that a consistent message is
provided.

2

Communications
Unit Manager

Ensure that the message conveyed to the affected public is the same message
as conveyed to the media
1. Inform media that there is a problem.
2. Give a description of the problem, likely health implications and
practical advise on how to protect themselves against any potential
risks
3. Instruct them of what the public is to do, i.e. flush their taps, and what
not to do.
4. Inform them of Council’s work to resolve the problem and likely
timeframes.
5. Council to offer Call Centre telephone number (941 8748) for enquiries
and concerns.
It is essential that the Council:



States only the facts.
Be honest and transparent, even if they are unsure of the
problem and/or how to resolve the problem.




Keep the Media updated of progress and likely timeframes.
Inform Media when the problem is resolved and any further
precautions the public may need to observe.



Consider whether further follow-up with the Media is required.

Forms Used
Nil

Links
Ecan – Pollution Hotline

TRIM Reference: 10/433681[v5]
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1. Introduction
1.1

Background

Christchurch City Council has embarked on a programme of preparing a series of Stormwater Management
Plans (SMP) as guidance to integrated landuse, stormwater and infrastructure planning in various
catchments within the authority of the Council. To date the Council holds two resource consents for
stormwater discharges granted by Environment Canterbury (ECan) for the Styx SMP (CRC131249) and
Southwest SMP (CRC120223) catchments. The rest of the stormwater discharges through the city are
authorised by the Interim Global Stormwater Consent. Council’s intention is to lodge a Comprehensive City
Wide Stormwater Network Consent (CCSNC) in mid June 2015 and this will result in the surrendering of the
Styx and Southwest Stormwater consents. Work on other SMPs for parts of the City is in progress and will
be completed in 2020
Industrial stormwater is included in the SMPs subject to an agreement that the management of industrial
sites discharging into the Council stormwater network is to be based around initial identification and riskranking of all high risk sites in respect of contamination, auditing of those sites of highest risk within 2 years
and of all high risk industrial sites within 10 years. That process is intended to identify any necessary
improvement in site management practices to meet receiving environment objectives, and the removal of
specific industrial discharges from the resource consent if that does not occur. If an industrial site is
excluded from the ‘global’ consent, separate application must then be made to ECan. These agreements
were reflected in the resource consent conditions1 within the current SMPs. The resource consent
conditions require Council to undertake industrial site audits for stormwater management. Council must
report this to the Stormwater Issues Management (SWiM) working party for acceptance. It is expected at
this time that a similar requirement will be reflected in the CCSNC.

1.2

Purpose of the Report

The main purpose of this report is to detail the methodology to:




Undertake a desktop based identification of high risk industrial sites which require auditing.
Identify clear priorities for auditing of high risk sites using a risk-based assessment of threats
and their consequences.
Discuss the methodology for completing audits of all high risk industrial sites. The audits will be
based around site visits the high risk properties to identify:
o Site environmental practices, including spill prevention/control, minimisation or elimination of
contaminants at source.
o Any data on discharge quality, or identify the need for the site owner (and/or site occupier) to
carry out monitoring of their stormwater discharge.
o The adequacy of the sites stormwater systems including stormwater treatment.

Table 1 below summarises the stages involved to achieve the purposes of this report.

1

(a) Conditions 18 - 21 of CRC120223 (b) Conditions 22-29 of CRC131249. Refer to Appendix A for copies of the consents
CRC131249 and CRC120223)
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Table 1 - Industrial Stormwater Audit Stages
Stage
Stage 1: Desktop Exercise
a. Create a database of industries within the SMP catchments

Collect and record information on the waterways that could be impacted by
the water way and record the values or environmental objectives
Stage 2 Risk Assessment
a. Identify stormwater threats (likelihood x consequences)

Comments



Various sources for the data.
Data quality is poor in some
cases.

b.

b.

Identify values of receiving environments

c.

Determine the Overall Stormwater Risks

 Desktop assessment done.


Will require verification on site
when field visits are done.
SWiM to have an input on the
priorities.

Stage 3 Site Audits
a. Use the priority rankings from Stage 2 to determine which site to audit first
b.

Propose mitigation for the audited sites that do not comply.



Undertake site inspections

c.

Confirm consent to discharge for sites that comply and recommend
abatements for sites that do not comply and which chose not to employ the
mitigations proposed



SWiM to review
recommendations.
Update database for sites that
have been removed from the
consent and those that have
updated their practices.

d.



Audit next Priority Group Sites and any sites that may still be flagged as
Extreme or High Priority

2. Stage 1 - Identification of Industrial Sites
2.1

Development of the Industrial Sites Database

Stage 1 of the process is a desktop study that is carried out to develop an initial list of industrial sites within
Christchurch and this includes Hazardous Activities and Industries List (HAIL) sites. This involves a review
of a variety of sources to collate a database of industrial companies. The sources to review include:






Industry database/list within the council
The Council’s GIS system – WebMap
Trade Waste Management System Website
Environment Canterbury’s Listed Land Use Register (LLUR) Database
Yellow Pages and other internet sources.

In addition to the searches from the sources listed above, further information can be obtained from various
sections of Council. These include the:






Status

Environmental Compliance Team (Isobel Stout)
Technical Services – City Water & Waste (Timothy Drennan)
Assets & Networks Planning (Brian Norton, Graham Harrington)
Land Drainage Team (Ramon Strong)
Corporate Data Team
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CCC recognises that the database generated will require continuous improvements as more information
becomes available.

2.2

Industry Groups

Data collected from the desktop study is input into a spreadsheet database. The companies across the two
SMPs fall within the following main industry groups.










Electricity, Gas, Water and Waste;
Automotive/Mechanical;
Transport and Warehousing Facilities;
Wholesale Trade;
Manufacturing;
Technology;
Food Industry;
Paints and Textiles; and,
Metal Works.

It should be noted that the industrial categories are groupings of different types of activities at a very broad
level. For example, the Manufacturing group represents a diverse range of activities (e.g. meat processing,
factory based cake baking, petroleum coal product manufacturing) with varying degrees of contaminant
risks and stormwater flows into the CCC network.
The database is presented as Appendix A. Notes on how the database should be updated are provided in
Appendix B.

2.3

Site Specific Data Requirements

In addition to identifying the industry groups and the specific site activities described above, the following
data will also be collated where possible:








Existing stormwater treatment and discharge infrastructure discharging into the CCC network.
Nature of contaminants from the site activities.
Water quantity and quality data.
The name, nature of the receiving environment/waterways that connect to the outfall. Proximity to
the outfall should also be noted.
Storage and management of liquids and materials.
Washdown water management.
Number and extent of historical breaches.

A lot of this information is not readily available during a desktop exercise. Where these data are available
the level of confidence of the data is low for some sites. This is especially so for companies that have been
discharging into the system for a long time and for which there is no formal documentation of the operation
and maintenance of the existing infrastructure. Historically, the threats are often more profound in areas
where site management practices are not well implemented. Appendix A provides as much of the
available data as possible.

2.4

Stormwater Treatment Systems

Appendix A also shows the stormwater treatment options and their suitability for different conditions/sites.
These systems when well managed and operated and where they are adopted and suited for purpose they
Status

Draft Version 2

May 2015
3

will perform well and should be able to provide the level of treatment that would be acceptable for the
majority of the industries above. However, reducing or eliminating contaminants at source is the preferred
approach for obtaining improvements in discharge quality.

3. Stage 2 - Risk Classification
3.1

General

The consent conditions in the two SMPs require CCC to develop a methodology to identify high risk
industrial sites which require auditing and to identify clear priorities for auditing of these sites.
This section describes, Stage 2, the risk assessment methodology and how this is proposed to be applied in
order to identify the high risk industrial sites or priority sites for compliance monitoring and if necessary
enforcement.

3.2

Risk Assessment Methodology

Risk assessment involves estimating the potential or perceived risks to receiving waterway values from
stormwater by considering threats and consequences.
Threats are activities that pollute or change the nature of the receiving environments by affecting water
quality or quantity and are considered on the basis of their severity/impact/scale of consequences and
likelihood of occurrence. Likelihood is a qualitative description of the probability or frequency of an event
occurring.
Consequence refers to values and the nature of impacts to these values generated by the threat.
Normally, risk assessment scoring is accomplished by calculating the threat level. This is achieved by
multiplying the severity/impact of consequence and the likelihood/probability of contaminated water being
transported to the nearby waterway with the consequence of that contamination on the waterway.
Estimating the threat only by considering the severity/scale and the likelihood is not adequate. The
intention should really be to protect the values of the receiving waters from adverse impacts arising from
polluted stormwater. Values reflect the communities’ expectations regarding the utilisations and interaction
with the waterway or they could be prescribed parameters reflecting the desired environmental objectives
for the waterway.
Therefore, the risk assessment methodology needs to factor in the values of the waterways being protected
or into which the high risk industries discharge. Christchurch City Council’s Surface Water Strategy 200920392 states the identified receiving environment objectives/values (refer to Section 3.3) sought for the
different waterways within the city.
In environmental risk management theory, a fourth factor is also included in the risk assessments. This is a
sensitivity factor which is included to reflect the likely impact that a given stormwater threat would have on a
particular value type. The intention of the sensitivity term is to reduce the potential skewing of the risk
analysis by risk scores generated from high ranked threats and values that in reality have minimal impact on
each other. The sensitivity factor is applied to each combination of value and threat. As this work is only a
first step toward risk assessment, sensitivity has not been included as the quality of the data available

2

http://resources.ccc.govt.nz/files/SurfaceWaterStrategy2009.pdf
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makes this difficult at this stage. It is hoped that over time, as more instream values and sensitivities are
quantified this factor can also be included. A SWiM workshop could be held to define the four parameters.
Figure 1 below shows how the risk is quantified using the three risk elements of scale/severity/impact,
likelihood and values. A combination of the above information into a single value represents the level of risk
associated with the stormwater activities from the various industrial sites.

Figure 1 – Risk Assessment Methodology

3.3

Risk Assessment Matrix

The assessment of three stormwater risk elements generally involves assessing an information or data set
using an appropriate qualitative score (e.g. High, Very High etc). The qualitative scores were assigned
corresponding numerical ratings from 1 to 5.
The sections below describe how each of the three risk elements are quantified and how this information is
used to assign a risk associated with each industrial landuse in the database.
3.3.1

Scoring the Stormwater Values

Table 2 below lists the values that are sought by Council’s Surface Water Strategy 2009-20392. The full list
of goals and objectives in the Surface Water Strategy is provide in Appendix C.
Table 2 - Values Sought for the Waterways (Extracted from CCC’s Surface Water Strategy)
Goals/Objectives/Values
1. Improve the water quality of our surface water resources
2. Reduce the adverse effects of flooding
3. Improve the ecosystem health of surface water resources
4. Protect and restore Ngāi Tahu values associated with surface water resources
5. Support a range of recreation activities on and around waterways
6. Protect heritage values associated with surface water
7. Protect and enhance the landscape values of surface water
8. Support community involvement in surface water management

Status
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Goals/Objectives/Values
9. Manage stormwater in an efficient manner that supports Goals 1 – 8

Normally, each of these values would be assessed on the basis of its impact economic, social, cultural
values. However, for the purpose of this analysis it is considered adequate to just look at the average
significance of the value.
Table 3 provides the scoring for the values. Values, for each waterway, have been attributed with a
qualitative score (Low, Moderate, High, Very high or Extremely High) reflecting their significance. It should
be noted that these definitions can be refined or reduced should the SWiM group consider it necessary.
Ideally, the value rankings and scores should be generated from workshops with various stakeholders so
that the values are defined by the stakeholders.
Table 3 - Risk Score for Values
Score
1
2
3
4
5

Value
Low
Medium
High
Very High
Extremely High

Description
Class 4 – stormwater networks
Class 3 – stormwater networks
Class 2
Class 1
Tangata Whenua values in Class 1 and 2 receiving waterways

The objectives (values) set for the waterways in Appendix C and then defined and ranked on the basis of
the scores in Table 3 above and the results from this process are presented in the database in Appendix A.
3.3.2

Scoring the Stormwater Threats

The risk rankings, scores and definitions for consequences and likelihoods are presented in Tables 4 and 5
below.
Table 4 - Scores and Ratings for the Likelihoods
Score

Likelihood

1

Rare

2

Unlikely

3

Possible

4

Likely

5

Almost
Certain

Status

Description
The risk has a remote chance of occurring (exceptional circumstances)
or/
A very good state of knowledge has been established on the risk
The risk of stormwater entering the waterway occurs infrequently
or/
A good state of knowledge has been established on the risk
The risk of stormwater entering the waterway occurs occasionally
or/
A moderate state of knowledge has been established on the risk
The risk of stormwater entering the waterway quite commonly occurs
or/
A poor state of knowledge has been established on the risk
Stormwater runoff from the site will enter the waterway and this will facilitate the waterway
contamination.
The risk of stormwater entering the waterway can be expected to occur
or/
A very poor state of knowledge has been established on the risk
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Table 5 - Scores and Ratings for the Impacts/Severity/Consequences
Score

Consequence

1

Insignificant

2

Minor

3

Moderate

4

Major

5

Severe

Description
Negligible or no impact felt and not worth taking further action
or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be insignificant
Or/
A very good stormwater treatment system has been established and operated
Minimum impact; some additional costs/efforts required but consequences readily
absorbed although some management effort required to minimise impacts
or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be minor.
or/
A good stormwater treatment system has been established and operated
Potential to cause strain or pressure on the waterway. Can be managed under most
normal procedures
or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be significant.
or/
A moderate stormwater treatment system has been established and operated.
Substantial failure to meet regulatory requirement; substantial impact such as flooding
of properties or ecological impacts from elevated contaminant levels.
Or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be major.
Or/
A poor stormwater treatment system has been established and operated.
Complete compromise of the waterway; unacceptable under any circumstances.
or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be severe.
Or/
A very poor state or non-existent stormwater treatment system.

Threats to waterways as a result of stormwater pollution from the industrial activities is calculated by
combining or multiplying the consequences by the likelihood. Table 6 below shows the threat matrix based
on the assessments of the consequences and likelihood. The threats are either Low, Medium, High, Very
High or Extreme depending on the combination of the consequences and the Likelihood of occurrence.
This is shows by the different colours applied to the matrix.
Table 6 - Industrial Stormwater Threat Matrix
Consequences
Likelihood

Insignificant

Minor

Moderate

Major

Severe

Almost Certain

Medium( 5)

High (10)

Very High (15)

Extreme (20)

Extreme (25)

Likely

Medium (4)

High (8)

High (12)

Very High (16)

Extreme (20)

Possible

Low (3)

Medium (6)

High (9)

High (12)

Very High (15)

Unlikely

Low (2)

Medium (4)

Medium (6)

High (8)

High(10)
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Rare

3.4

Low (1)

Low (2)

Low (3)

Medium (4)

Medium (5)

Risk Ranking

The next step of the risk assessment process is to calculate the overall risk by multiplying the Values (Table
2) by the Threats (Table 4). This determined the potential risks to the values of the receiving environment
which the CCC Surface Water Strategy seeks to protect and/or enhance. The spreadsheet database
(Appendix A) provides details of these calculations for each of the identified industries within the SMP
catchments.
Calculating the overall risk this way enables the ranking of the risks to the environment and sets priorities
for the site audits as stipulated in the SMP conditions. The spreadsheet database (Appendix A) will
automatically calculate the overall risk of contamination for different industrial sites.
A matrix similar to the in Table 6 above (Threats Matrix) is generated to interpret the Overall Risk. Table 7
below shows the accompanying risk values associated with each combination of Threats and values.
Table 7 - Overall Industrial Stormwater Risk Matrix
Threat
Values

Low (1-3)

Medium (4-6)

High (8-10)

Very High (1116)

Extreme (20-25)

Extremely High
(5)

High ( 25)

Very High (50)

Extreme (75)

Extreme (100)

Extreme (125)

Very High (4)

Medium (16)

High (32)

Very High (48)

Very High (64)

Extreme (80)

High (3)

Low (9)

Medium (18)

High (27)

High (36)

Very High (45)

Medium (2)

Low (4)

Low (8)

Medium (12)

Medium (16)

Medium (20)

Low (1)

Low (1)

Low (2)

Low (3)

Low (4)

Low (5)

Table 7 does not capture the full range of permutations and combinations for the overall risk calculations.
These are included in the risk spreadsheet for all the sites. The following risk ranges and shading have
been applied in the interpretation of the overall risk in the database. These bands can be adjusted in
consultation with the SWiM team if necessary.
Table 8 - Risk Bands
Risk Band

Colour Code

0-10
11 - 20
21 - 40
41 - 70
>80

Low
Medium
High
Very High
Extreme

If the risk is identified as “Extreme” then the excel sheet will automatically suggest the user to “confirm the
risk and seek improvements” as a first step (this is discussed in more detail in Section 4.4). However, the
database user may force the database to reduce the risk amount. But in that case, the user needs to justify
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his/her decision in the comments section. If the risk is “High” then the database will automatically prompt the
user to propose a treatment option for the industry.
If the risk is calculated as low, the site should be considered as approved under the consent. In case of
“Moderate” risk, future monitoring of the site is proposed.

4. Stage 3 – Site Audits
4.1

General

The risk ranking identifies the industries that discharge into the CCC network are likely to cause the highest
impact to the environmental values in the waterways. Thus compulsory site audits should be carried out on
sites that are identified as extreme in the first instance as stipulated in the SMP conditions. Other less risk
sites are then dealt with overtime.
The general strategy for Stage 3 is as follows:
-

Council will undertake compulsory stormwater audits for all businesses that are assessed as posing
very high risk and extreme risk on the environmental objectives in the SMPs.
Site visits will be carried out at these businesses.
Sites that have lower risk ratings could be advised on what steps they need to take in order to meet
the requirements to discharge their stormwater into the Council network.
If the businesses do not take remedial action to address Council’s concerns or where remedial
measures are taken but do not appear to be effective Council may require the businesses to stop
discharging into its network. This would require the businesses to apply for their own resource
consents from Environment Canterbury.

These steps are presented in more detail in the sections below.

4.2

Initial Site Inspection

The purpose of the site visits will be to:
-

Verify the data held on the Council database (Appendix A).
Collect data on site practices.
Confirm site activities and types of contaminants generated. The auditor will be required to ask the
business about their products, processes and procedures
Identify and assess the stormwater treatment systems and their efficacy for the dealing with the site
contaminants.

Each site assessed using a simple checklist. A sample of the checklist is provided in Appendix D.
audit/inspection process is presented in a flowchart in Appendix E.

4.3

The

The Audit Process

To ensure consistency across audits, the audit process will be structured as follows:
-

Status

The audit team members will, irrespective of their current experience, undergo further training or
refresher courses to ensure that there is consistency in the way the audits are carried out.
Limit the site audit to less than 3 hours depending on the size of the stormwater infrastructure, the
complexity of the polluting business processes.
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-

-

-

4.4
4.4.1

Book an appointment beforehand.
Meet the relevant staff member(s).
Explain the purpose of the audit and the interaction between their operation and the receiving
environments and the potential impact of the site activities on these receiving environments.
Review any relevant documentation available on site.
Inspect the site and go through the checklist and giving due attention to:
o Processing, maintenance, storage and waste collection areas.
o Containment of solids and liquids used within the business.
o Maintenance of stormwater drains, stormwater collection and site discharge points,
wastewater collection systems.
o Minimisation of leaks and spills from any operating equipment.
o Evaluate the effectiveness of the existing the stormwater systems – condition and suitability
for purpose given the nature of the business.
o Photographs on the system will be taken.
Off-site the auditor will also need to look at the conveyance from the site.
Where necessary, the auditor will collect samples for laboratory analysis. Samples should be
collected by qualified personnel. The model for recovering costs associated with sampling and
laboratory analyses is still being worked out. Possible options for considerations are (i) the Council
invoicing the businesses for the costs; and (ii) Providing the businesses with a list of approved
environmental science service providers and laboratories. The businesses engages them directly.
The results are then made available to the auditor as soon as they become available.
Discuss the inspection findings with the business.
Follow-up with an audit report advising of the status of the site.
Businesses that comply will be given a letter confirming that they will still be covered by the CCC
resource consents.

Failure to Comply
Minor Breaches

Minor breaches (Risk Bands 0-20 in Table 8) will be dealt with as follows:
-

4.4.2

Raise the issue with the responsible staff member. Follow-up with a letter detailing the breaches.
Send a copy of the letter to ECan.
The letter to include some possible and realistic and cost effective mitigation options.
Follow-up site visit.
If issue has been addressed send letter confirming this. Send a copy of this letter to ECan.
If issue has not been addressed:
o Due to no action being taken by the business then serve a Notice of Intention to remove the
resource consent.
o Due to poor/ineffective mitigation – advise the business of the remaining concerns and
issues and repeat the steps above.
Major/Significant Breaches

These are breaches with a Risk Rank that is greater than 20 (Table 8). After the site visit, any site that fails
to meet acceptable standards will be recorded in the database. A letter is sent to the business which will
cover the following:
-

Status
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-

-

The audit report contains an action plan, which outlines any areas where the acceptable standards
are not met and it will include recommended actions and agreed timeframes in which the enterprise
must comply. ECan will also be advised and a copy of the report will be supplied to them.
The mitigation measures may include:
o Changing their process to reduce the level of contaminants;
o Improving the implementation of existing measures;
o Retrofitting appropriate stormwater treatment measures.
Follow-up site visit for sites that failed to comply will be undertaken within a month of the agreed
timeframes.
Follow-up visits (in some cases, several visits may be required for a site) where the issue still
persists.
Failure or refusal to comply will then require full enforcement of the consent conditions.
Environment Canterbury will be notified.

Enforcement action would only be used as a last resort when cooperative efforts failed or where serious or
significant circumstances required such measures. In this case, the business’ consent to discharge into the
network would be withheld. The business would no longer be able to discharge into the CCC network.
These businesses will be added to database of excluded sites also called Schedule 1 List.

4.5

Future Audits

Once the list of the high priority sites has been completed in the 2 years, Council can then assess other
sites that were lower on the risk rankings. The purposes for these audits will be to ensure that the sites are
indeed within the risk category assigned to them or better. The flowchart in Appendix E shows how these
sites would be dealt with if they failed.
Council will also undertake random review audits and inspections on sites that had previously been
designated as posing extreme risks. The purpose of these inspections will be check on possible departure
from the agreed specific standards e.g. discharges during rainfall events. This can include environmental
audits, audits for compliance with sediment and erosion control requirements. These random audits will be
carried out at the compliance staff’s discretion.

5. Final Thoughts


The database is a living document. The information collected to date will be improved on as more
data becomes available especially during and after the site inspections.



The risk assessment will also be improved as more information is gathered. It will also be important
for the SWiM group to have an input in the way the values and threats have been assessed. The
values that have been used in scoring are very conservative and this means that a larger number of
industries has been captured in the “to be audited” category than will likely be the case when the
scoring is rationalised with the larger SWiM group members and as more information becomes
available. It is recommended that a workshop be carried out to have as much stakeholder input as
possible in the assessment of the risks.



There is still some lack of data/information of industry sites in the database for the Christchurch south
west catchment area. Council does not have any comprehensive data source at this moment.
Further information on other industry sites, which are not yet written in the database, is required.
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Appendix A – Industry Database
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Appendix B – Notes of the Use of the Database
In brief, the following key steps need to be followed during database updating:
2. Input data source (e.g. LLUR, Trade Waste Management System Website, Web-map etc.)
3. Input industry address, industry name and suburb/locality (where the industry is located)
4. Select industry category from the drop-down list
5. Write down industry key activities (this should give the user in-depth knowledge about the industry)
and the industry site area in m 2.
6. Input key receiving waterway name (where the stormwater is finally received) and provide
information on any off-site treatment facility before the stormwater enters the waterway.
7. Select the waterway existing status (overall) in terms of contaminants level and severity.
8. Expected contaminants needs to be updated based on the generic understanding of the industry
activities.
9. If on-site data is available, on-site treatment schemes also need to be updated in the database.
Please note, if the user suggests any treatment scheme for any industry site, after completion of the
treatment scheme on-site, the user needs to update the database and consequently the
“Likelihood” and Consequence” column should be changed.
10. Select “Likelihood” and “Consequence” and “Values” following the description in this report (also
available in the excel sheet) and general understanding about the industry.
11. If automatically generated risk value is not acceptable to the database user, he/she should
update/force the excel sheet to take different risk value in the next column. The database user must
make a comment on his/her justification to change the risk value.
12. Update “Any Treatment Recommendation to the Industry” column following the descriptions and
suitability criteria provided in this report (also available in the excel sheet) and general
understanding about the industry to the database user.
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Appendix C – CCC’s Surface Water Strategy Goals and
Objectives for Waterways
Goal
1. Improve the water
quality of our surface
water resources

2. Reduce the adverse
effects of flooding

3. Improve the
ecosystem health of
surface water
resources
4. Protect and restore
Ngāi Tahu values
associated with surface
water resources
5. Support a range of
recreation activities on
and around waterways
6. Protect heritage
values associated with
surface water

7. Protect and enhance
the landscape values of
surface water

Objectives
1.1 Implement stormwater treatment so that receiving waters in urban areas at least meet
USEPA water quality standards for copper, zinc and lead.
1.2 Meet PNRRP water quality standards for dissolved oxygen, temperature, pH, conductivity,
suspended solids, turbidity, nitrate-nitrite, ammonia, phosphorus and E.coli.
1.3 Remove pollutants, including sediment, at source where possible.
1.4 Ensure there are no ecological impacts in receiving waterways from construction activities.
1.5 Protect springs and their surrounding habitats from the adverse effects of land-use
activities.
2.1 Maintain the flood storage and flow capacity of ponding areas, wetlands and floodplains
that remain largely undeveloped.
2.2 Limit further development in high flood risk areas.
2.3 Limit further development and mitigate the effects of flooding in moderate risk areas.
2.4 Manage the effects of development to avoid an increased flood risk on public and private
land downstream.
3.1 Protect existing surface water habitats and indigenous species.
3.2 Restore a range of indigenous riparian and aquatic habitats and species.
3.3 Ensure maintenance of waterways and their margins supports their ecosystem health.
3.4 Manage pest species in an effective and efficient manner.
4.1 Protect, maintain and restore the mauri (life force) of waterways.
4.2 Protect and restore mahinga kai species and habitats.
4.3 Maintain and restore access to traditional surface water resources and support their
sustainable cultural harvest.
4.4 Involve Ngāi Tahu, as Kaitiaki, in surface water management activities.
5.1 Integrate surface water into the public open space network.
5.2 Improve public access where possible.
5.3 Manage recreation activities to ensure they are not detrimental to significant ecological and
Ngāi Tahu cultural values.
6.1 Protect heritage places, values and archaeological, wāhi tapu and wāhi taonga sites
associated with surface water.
6.2 Manage Council-owned assets with heritage value in accordance with the ICOMOS NZ
charter.
7.1 Protect the outstanding natural landscapes and features of surface water.
7.2 Enhance the natural character and visual amenity of waterways.
7.3 Ensure surface water management enhances the ‘Garden City’ image of Christchurch.

8. Support community
involvement in surface
water management

8.1 Support community groups, projects and individuals to further the Strategy’s goals.
8.2 Increase awareness and understanding of surface water management.
8.3 Engage the community when planning and designing surface water management activities.
8.4 Learn from and build on community expertise and experience.

9. Manage stormwater
in an efficient manner

Status
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Goal
that supports Goals 1 –
8

Status

Objectives
9.2 Co-ordinate the provision and maintenance of stormwater infrastructure with other Council
infrastructure.
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Appendix D – Audit/Inspection Checklist
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Site Audit/Inspection Checklist
Date :________________

6. Preparation
6.1

Selection

This site has been selected for auditing


By a desktop risk assessment procedure



Following a pollution incident



Based on information from other sources.
(information>>)………………………………………………

6.2

Letter

Complete and send the letter in Appendix A requesting permission to visit the site.

7. Inspection Details
7.1

Basic Details

Name of Business/Owner
Address
Site Contact
Position/Role of site contact
Business Contact Details

Phone:________________________Email__________________________

Date of Inspection
Auditor’s Name(s)
Auditors’ Contact Information

Status
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7.2

Location Map and Site Map

Insert two maps here before visiting the site.
1. Location map pre-printed with:




the boundary and size of the property.
locations of all receiving waterways in the immediate vicinity of the business site;
locations of all stormwater conveyances including basins, pipes, and swales;

2. Site map from the CCC's GIS showing




locations of all existing stormwater infrastructure;
location(s) of any unmarked buildings, traffic routes, sumps
location of the points of discharge into the CCC network;

3. Add the following information onto the site map. Some of this can be obtained from online GIS
maps or as-builts on the property file:








locations and descriptions of all non-stormwater discharges;
o washdown areas;
o taps
o loading/unloading areas;
o petrol and other liquid storage tanks;
o any other relevant details.
locations of sumps
directions of stormwater flow (use arrows);
locations of all stormwater monitoring points;
locations of potential pollutant sources (that are referred to in more detail in Table 3.4);
locations where serious spills or leaks have occurred - (that are referred to in more detail in Table
3.5);

7.3

Weather Conditions during the Site Visit

Weather at time of this inspection?
 Clear

Cloudy

 Rain

 Snow

 Other:

Temperature:

Rainfall >5mm ____Yes________No_______
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8. Stormwater Control Measures
8.1

Purpose

The purpose of on-site stormwater control is


All waste water goes to the sewer



Contaminated water is treated before going to the stormwater network, or goes to the sewer



Clean runoff is collected on site and discharged to the Council stormwater network.

8.2

Stormwater Control On-site - Details

Mark inlets, pipes, channels, swales, traps, treatment systems on the site map (as much as possible).
Add comments about the system below. Is it adequate? Are improvements needed?
Stormwater collection. (Enough inlets to cover the site? Is all surface runoff from site collected or does it spill out?)

Stormwater treatment system. (Type of treatment system, if it exists. Model and/or size details?)

Treatment system operation. (Is the treatment system working … Ponding? Clogging? Oil/grease/litter buildup?)

Conveyance system. (Is the conveyance system sufficient? Well constructed?)

Location and details of the outfalls. (Where does site runoff enter the Council network?)

Status
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Pollutant Sources

9.
9.1

Industrial Activity Type

Identify the industrial activity type(s) found at the site, and pollutants associated with activity types.










Electricity, Gas, Water and Waste;
Automotive/Mechanical (involving the repair of machinery);
Transport and Warehousing Facilities;
Wholesale Trade;
Manufacturing;
Technology;
Food Industry;
Paints and Textiles; and,
Metal Works (fabrication)

Table 4.1
Industrial Activity Type

Status
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9.2

Site Usage

Mark the Site Map to show activities that may generate pollutants. Parts of the site at higher risk are where:




9.3

Water or other fluids go somewhere other than the sewer.
Powder or granular material is stored, placed or spilled in places where it may be taken by surface
runoff or wind toward a stormwater collector
Fluid is soaking into the ground

Trade Waste

Confirm that washdown areas, disposal areas, or contaminated water that is untreated goes to the sewer.
Ask, "Does that go to the sewer?" If yes, "Is that covered by a Trade Waste Permit?"

9.4

Risky site uses

Storage: any storage area where materials are not fully contained. Say whether the surfaced is concrete,
asphalt, chipseal, gravel, earth
Washdown: an area used for washdown that does not drain to the sewer. Say whether concrete, asphalt,
chipseal, gravel, earth. Say whether bunded/not bunded.
Processing, fabricating or dismantling: is there an industrial activity occurring out-of-doors? Can by-products
be carried by rain water?
Disposal or spillage: any areas where fluids are soaking into the ground or running off-site
Record the information on the site map

9.5

Visual Assessment of Industrial Activity Pollutants

Check for visible stormwater associated issues at
 Water supplies (valves larger than ½" domestic taps)
 Sumps
 Traps or settlement ponds
 Stormwater discharges from the property (if there are any)
 Spillage or disposal areas
Record the information on Table 4.4

Status

Draft Version 2

May 2015
0

Table 4.4: Visual assessment of pollutants
Location (cross-reference
with a location on the map)

9.6

Indicators of pollution in
water or able to travel into
water

Source of
Discharge

Corrective Actions Being Taken
or Planned

Materials involved

Details of Past Spills and Responses

Provide details, if applicable, of measures to manage past spills, leaks etc and resulting changes to site procedure.
Table 4.6
Date

Status

Location/ Outfall

Material

Quantity

Draft Version 2
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May 2015
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Industrial
Industrial Site
Site Audit
Audit Methodology
Methodology

10. Areas Not Meeting
Requirements
10.1

the

CCC

Resource

Consent

List/Highlight Areas of Concern

Describe any areas or incidents of concern observed

10.2

Post-visit Risk Assessment

Apply the risk matrix in Appendix A. The risk at this site is …

10.3

Recommendations

Table 5.3: Improvements: what improvements can be made to reduce the Risk?
Business processes
to improve

Suggested Corrective Actions

1
2
3
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Industrial
Industrial Site
Site Audit
Audit Methodology
Methodology

Part of the on-site
stormwater system

Maintenance, repairs, or any failed control measures that need
replacement

1
2
3

11. Follow-up
Write to each business visited stating:
 The assessment of Risk Status
 What parts of the on-site stormwater system are missing or not performing
 What processes will or are likely to lead to contaminated stormwater discharges

Make the business aware if it does not or is likely not to comply with clause 33 of the Water Supply,
Wastewater and Stormwater Bylaw.
Set out the upgrade process from here, which is:


Remedial work is required to reduce the site's risk status.







The Auditor will meet a representative of the business to discuss the findings
The business will receive a letter asking when improvement will occur. Suggested timeframes can
be very soon for serious risks and up to but not more than one year for major/costly repairs. A
formal response is expected. The letter will be copied to ECan.
A formal response is received, filed and copied to ECan.
The CCC agrees or does not agree with the timeframe and this gets resolved.



The CCC monitors progress.




The site is audited at the end of the agreed repair time.
If the repair is not satisfactory or if the owner and occupant do not respond within a reasonable time
(suggested to be two months) they will be advised that permission to connect to the CCC network
will be withdrawn with effect in two months' time and that the stormwater discharge will then be
illegal without an ECan discharge consent. They have two months to lodge a consent application.

Suggest remedial work if this is obvious.
owner/occupier.

Ensure that the decision about compliance is made by the

Ask to arrange a meeting to discuss the findings.
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ANNEX 1

Letter Requesting Permission to Visit an Industrial Site
to Inspect the Stormwater System
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Industrial
Industrial Site
Site Audit
Audit Methodology
Methodology

Don’t forget to change the details in the footer eg:
- PO Box, DDI, Fax and Email
Date

FirstName SecondName
CompanyName
Address1
Address2
City Postcode

Dear FirstName
Request to Visit Your Site to View Stormwater Controls

Permission is requested for a pollution prevention officer to visit your site to inspect stormwater control and
pollution prevention. An officer will telephone within a few days requesting a time to visit.
The Christchurch City Council operates its stormwater network under a resource consent granted by
Environment Canterbury. Conditions of the consent make the Council responsible if contamination limits in
its stormwater discharges to rivers and streams are exceeded. The Council needs to limit its liability by
limiting sources of contaminants that would otherwise enter the network or by treating stormwater during
passage through the network. A specific consent condition requires the Council to be aware of sites that
pose a higher risk of discharging contaminants and to act to mitigate those risks.
With permission a pollution prevention officer will visit your site and check the on-site stormwater collection
system for suitability and function. A properly functioning system will work so that


Waste water goes to the sewer



Contaminated stormwater runoff is treated before going to the stormwater network, or goes to the
sewer
Clean runoff is collected on site and discharged to the Council stormwater network.



The Council does not wish to penalise property owners for poorly performing systems; it wishes to
encourage site owners and managers to separate contaminants from stormwater so that ultimately only
clean water discharges to rivers.

Yours sincerely

StaffFirstName StaffLastName
Status
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Site Audit
Audit Methodology
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StaffTitle
StaffUnit
StaffGroup
StaffDDI 941 XXXX
APPENDIX B
Risk Score
The risk to waterways as a result of the industrial activities is estimated by combining the Consequences
(Table xx) by the Likelihood (Table xy).
Estimate the consequences of a spill from the site with the assistance of Table xx.
Table xx - Scores and Ratings for the Impacts/Severity/Consequences
Score

Consequence

1

Insignificant

2

Minor

3

Moderate

4

Major

5

Severe

Description
Negligible or no impact felt and not worth taking further action
or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be insignificant
Or/
A very good stormwater treatment system has been established and operated
Minimum impact; some additional costs/efforts required but consequences readily
absorbed although some management effort required to minimise impacts
or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be minor.
or/
A good stormwater treatment system has been established and operated
Potential to cause strain or pressure on the waterway. Can be managed under most
normal procedures
or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be significant.
or/
A moderate stormwater treatment system has been established and operated.
Substantial failure to meet regulatory requirement; substantial impact such as flooding
of properties or ecological impacts from elevated contaminant levels.
Or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be major.
Or/
A poor stormwater treatment system has been established and operated.
Complete compromise of the waterway; unacceptable under any circumstances.
or/
Contaminants level, industry activities suggest that the impact of this industry in terms of
contamination severity and amount will be severe.
Or/
A very poor state or non-existent stormwater treatment system.

The Risk to waterways is based on a combination of the consequences (Table xx) and likelihood (Table xy)
.
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Industrial Site
Site Audit
Audit Methodology
Methodology

Table 9 - Industrial Stormwater Threat Matrix
Consequences
Likelihood

Insignificant

Minor

Moderate

Major

Severe

Regular or
Almost Certain

Medium( 5)

High (10)

Very High (15)

Extreme (20)

Extreme (25)

Likely

Medium (4)

High (8)

High (12)

Very High (16)

Extreme (20)

Possible

Low (3)

Medium (6)

High (9)

High (12)

Very High (15)

Unlikely

Low (2)

Medium (4)

Medium (6)

High (8)

High(10)

Rare

Low (1)

Low (2)

Low (3)

Medium (4)

Medium (5)

Risks are either Low, Medium, High, Very High or Extreme depending on the combination of the
consequences and the Likelihood of occurrence.
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ATTACHMENT 5
Linwood Canal Hardness Modified Trigger Values for Metals

49

Linwood Canal Hardness Modified Trigger Values for
Metals

ATTACHMENT 6
Analysis of Current State Water Quality

50

Analysis of Current State
Table i. Comparison of results of previous monitoring to the proposed Receiving Environment Targets for Waterways; non-wadeable site QMCI comparisons should be viewed with caution, as this index was developed for the
differing ecology of wadeable sites; Avon River and Heathcote River sites are classified as 'spring-fed – plains – urban', Ōtūkaikino River sites are classified as 'spring-fed – plains' and Bank Peninsula sites classified as 'Banks
Peninsula'.
Target

Avon River

Heathcote River

Ōtūkaikino River

Bank Peninsula









Data for wadeable sites from Blakely (2014) and data for nonwadeable sites from James & McMurtrie (2012)

Sites meeting target (3.5 and above)
Avon River at Pages/Seaview Bridge 1 = 3.53
Avon River at Victoria Square = 3.9
Avon River at Botanical Garden North Car Park = 4.8
Avon River Downstream of Mona Vale Loop = 3.9
Waimairi Stream downstream of Railway Bridge = 4.0
Wairarapa Stream downstream of Fendalton Rd = 3.6
Okeover Stream at University of Canterbury = 5.1
Avon River at Clyde Rd = 4.1

QMCI

Data from Blakely (2015)

Sites meeting target (3.5 and above)
Heathcote River at Catherine St = 5
Heathcote River downstream of Tennyson St = 3.6
Heathcote River downstream of Colombo St = 4.2
Cashmere Brook at Ashgrove Terrace = 3.8
Sites not meeting target (3.4 and below)
Steamwharf Stream upstream of Dyers Rd = 2.4
Heathcote River at Tunnel Rd = 2.2
Heathcote River on Aynsley Terrace = 2.7
Heathcote River downstream of Barrington St = 3.3

Data from James (2012)

Sites meeting target (5 and above)
Ōtūkaikino River upstream of Dickeys Rd = 5.64
Kaikanui Creek downstream of Clearwater = 5.02
Ōtūkaikino River off Coutts Island Rd = 5.06
Sites not meeting target (4.9 and below)
Ōtūkaikino Creek at Omaka Scout Camp = 4.82
Ōtūkaikino Creek at McLeans Island Rd = 3.6
Ōtūkaikino River at Clearwater Resort = 4.81
Ōtūkaikino River Headwaters = 4.37

Data for Balguerie Stream from Environment Canterbury
(2014)

 Data for Aylmers Stream from EOS Ecology (2014)
Sites meeting target (5 and above)
None
Sites not meeting target (4.9 and below)
Balguerie Stream downstream of Settlers Hill Rd = 4.72
Aylmers Stream downstream of Rue Jolie = 3.07

Sites not meeting target (3.4 and below)
Avon River at Avondale Rd = 2.832
Avon River at Dallington Terrace = 3.172
Dudley Creek at North Parade = 3.0
Avon River downstream of Kilmore St = 3.2
Avon River upstream of Montreal St = 3.3
Addington Brook upstream of Riccarton Ave= 3.1
Riccarton Main Drain downstream of Deans Ave= 2.9
Waimairi Stream at Fendalton Park = 3.3
Wairarapa Stream upstream of Glandovey Rd = 3.3


Raw data collected (but not presented) from Blakely (2014) and
James & McMurtrie (2012)

Sites meeting target (20 % or less)
Avon River upstream of Montreal St = 13.9
Addington Brook upstream of Riccarton Ave= 19.8
Waimairi Stream at Fendalton Park = 18.22

Sediment % cover

Copper, lead and zinc
levels in surface water
(based on medians,
refer to the proposed
conditions for the
various targets, as the
list is too long to include
here)
1
2

Sites not meeting target (21 % or more)
Avon River at Pages/Seaview Bridge2 = 86
Avon River at Avondale Rd2 = 80
Avon River at Dallington Terrace/Gayhurst Rd2 = 91
Dudley Creek at North Parade = 58.3
Avon River downstream of Kilmore St = 78.9
Avon River at Victoria Square = 36.7
Riccarton Main Drain downstream of Deans Avee= 72.8
Avon River at Botanical Garden North Car Park = 36.7
Avon River Downstream of Mona Vale Loop = 30.2
Waimairi Stream downstream of Railway Bridge = 38.1
Wairarapa Stream downstream of Fendalton Rd = 100
Wairarapa Stream upstream of Glandovey Rd = 20.6
Okeover Stream at University of Canterbury = 35.6
Avon River at Clyde Rd = 29.9



Raw data collected (but not presented) from Blakely (2015)

Sites meeting target (20 % or less)
Heathcote River downstream of Colombo St = 11.4
Sites not meeting target (21 % or more)
Steamwharf Stream upstream of Dyers Rd = 99.7
Heathcote River at Tunnel Rd = 100
Heathcote River at Catherine St = 93.3
Heathcote River on Aynsley Terrace = 99.3
Heathcote River downstream of Tennyson St = 49.7
Heathcote River downstream of Barrington S = 27.7
Cashmere Brook at Ashgrove Terrace = 28.7

 Data from Margetts & Marshall (2015)



Sites meeting targets
Avon River at Bridge St
Avon River at Pages/Seaview Bridge
Avon River at Avondale Rd
Horseshoe Lake Discharge
Avon River at Dallington Terrace/Gayhurst Rd
Dudley Creek at North Parade

Sites meeting targets
Heathcote River at Ferrymead Bridge
Heathcote River at Tunnel Rd
Heathcote River at Catherine St
Heathcote River at Opawa Rd/Clarendon Terrace
Heathcote River at Bowenvale Ave
Heathcote River at Ferniehurst St

Data from Margetts & Marshall (2015)

Non-wadeable site
QMCI scores at this site varied from 2.4 - 6.3 from 2000 - 2014; all samples were taken November- February.



Raw data collected (but not presented) from James (2012) and
McMurtrie & Greenwood (2008; as depicted by **)



Data not previously collected

Sites meeting target (20 % or less)
Ōtūkaikino River upstream of Dickeys Rd = 20
Kaikanui Creek downstream of Clearwater = 9
Ōtūkaikino Creek at Omaka Scout Camp = 10**
Ōtūkaikino Creek at McLeans Island Rd = 5
Ōtūkaikino River at Clearwater Resort = 10
Sites not meeting target (21 % or more)
Ōtūkaikino River off Coutts Island Rd = 30
Ōtūkaikino River Headwaters = 35**

 Data from Margetts & Marshall (2015)
Sites meeting targets
Wilsons Drain at Main North Rd
Ōtūkaikino River at Groynes Inlet
Ōtūkaikino Creek at Omaka Scout Camp
Sites not meeting target
None



Data not previously collected

Target

Avon River
Avon River at Manchester St
Addington Brook Upstream of Riccarton Ave
Riccarton Main Drain Downstream of Deans Ave
Avon River at Carlton Mill Corner
Avon River at Mona Vale
Waimairi Stream Downstream of Railway Bridge
Wairarapa Stream Downstream of Fendalton Rd

Heathcote River

Ōtūkaikino River

Bank Peninsula





Data for Aylmers Stream from EOS Ecology (2014)



Data not previously collected for all other sites and
parameters

Sites not meeting target
None

Sites not meeting target
None


Data for wadeable sites from Blakely (2014) and for non-wadeable
sites from James & McMurtrie (2012)

Macrophytes
Sites meeting target (60 % or less)
Avon River at Pages/Seaview Bridge2 = 36
Avon River at Avondale Rd2 = 46
Avon River at Dallington Terrace/Gayhurst Rd2 = 34
Dudley Creek at North Parade = 0
Avon River at Victoria Square = 38.3
Avon River upstream of Montreal St = 0
Addington Brook upstream of Riccarton Ave= 0
Riccarton Main Drain downstream of Deans Ave= 5.7
Avon River at Botanical Garden North Car Park = 38.9
Avon River Downstream of Mona Vale Loop = 33.3
Waimairi Stream downstream of Railway Bridge = 5.6
Waimairi Stream at Fendalton Park = 0
Wairarapa Stream downstream of Fendalton Rd = 28.3
Wairarapa Stream upstream of Glandovey Rd = 3.9
Okeover Stream at University of Canterbury = 0
Avon River at Clyde Rd = 19.6
Macrophyte and
filamentous algae %
cover

Sites not meeting target (61 % and above)
Avon River downstream of Kilmore St = 93.8



Raw data collected (but not presented) from Blakely (2015)

Macrophytes
Sites meeting target (60 % or less)
Steamwharf Stream upstream of Dyers Rd = 5.7
Heathcote River at Tunnel Rd3 = 0
Heathcote River at Catherine St = 35.3
Heathcote River downstream of Tennyson St = 25.7
Heathcote River downstream of Colombo St = 10.3
Heathcote River downstream of Barrington St = 7
Cashmere Brook at Ashgrove Terrace = 0.3
Sites not meeting target (61 % and above)
Heathcote River on Aynsley Terrace = 77.3
Filamentous algae
Sites meeting target (30 % or less)
Heathcote River on Aynsley Terrace = 3.7
Sites not meeting target (31 % and above)
Steamwharf Stream upstream of Dyers Rd = 50.3
Heathcote River downstream of Tennyson St = 61.7
Heathcote River downstream of Colombo St = 49.3
Heathcote River downstream of Barrington St = 90.3
Cashmere Brook at Ashgrove Terrace = 81.7

Filamentous algae
Sites meeting target (30 % or less)
Avon River at Pages/Seaview Bridge2 = 2
Avon River at Avondale Rd2 = 13
Dudley Creek at North Parade = 20
Avon River downstream of Kilmore St = 14.9
Wairarapa Stream downstream of Fendalton Rd = 0

Data from James (2012)

Macrophytes
Sites meeting target (50 % or less)
Kaikanui Creek downstream of Clearwater = 17
Ōtūkaikino Creek at Omaka Scout Camp = 5
Ōtūkaikino Creek at McLeans Island Rd = 20
Ōtūkaikino River at Clearwater Resort = 6
Ōtūkaikino River off Coutts Island Rd = 17
Ōtūkaikino River Headwaters = 25

Macrophytes
Sites meeting target (30 % or less)
 Aylmers Stream Downstream of Rue Jolie = 0
Sites not meeting target (31 % or more)

Sites not meeting target (51 % or more)
Ōtūkaikino River upstream of Dickeys Rd = 67

None

Filamentous algae
Sites meeting target (30 % or less)
Ōtūkaikino River upstream of Dickeys Rd = 0
Kaikanui Creek downstream of Clearwater = 0
Ōtūkaikino Creek at Omaka Scout Camp = 0
Ōtūkaikino Creek at McLeans Island Rd = 0
Ōtūkaikino River at Clearwater Resort = 0
Ōtūkaikino River off Coutts Island Rd = 0
Ōtūkaikino River Headwaters = 0
Sites not meeting target (31 % or more)
None

Sites not meeting target (31 % and above)
Avon River at Dallington Terrace/Gayhurst Rd2 = 38
Avon River at Victoria Square near Armagh St = 97.2
Avon River upstream of Montreal St = 80
Addington Brook upstream of Riccarton Ave= 93.4
Riccarton Main Drain downstream of Deans Ave = 90.2
Avon River at Botanical Garden North Car Park = 64.4
Avon River Downstream of Mona Vale Loop = 40
Waimairi Stream downstream of Railway Bridge = 46.4
Waimairi Stream at Fendalton Park = 75.6
Wairarapa Stream upstream of Glandovey Rd = 57.3
Okeover Stream at University of Canterbury = 39.6
Avon River at Clyde Rd = 56.4


Copper, lead, zinc and
PAH levels in sediment

3

Raw data from Gadd & Sykes (2014)

Copper
Sites meeting target (65 mg/kg or less)
Avon River at Bridge St = 21
Avon River at Pages/Seaview Bridge = 18.6
Avon River at Avondale Rd = 31
Avon River at Dallington Terrace = 12.8
Dudley Creek at North Parade = 14.2
Avon River at Manchester St = 24



Raw data from Gadd (2015)

Copper
Sites meeting target (65 mg/kg or less)
Heathcote River at Tunnel Rd = 18.5
Heathcote River at Catherine St = 24
Heathcote River downstream of Tennyson St= 13.9
Heathcote River downstream of Colombo St = 17.5
Heathcote River downstream of Barrington St = 9

Macrophyte cover could not be determined at two of three locations at this site, only the one location where data was able to be collected is presented



Data from Whyte (2014)

Copper
Sites meeting target (65 mg/kg or less)
Wilsons Drain at Main North Rd = 36
Sites not meeting target (66 mg/kg or more)
None
Lead



Data not previously collected

Target

Avon River

Heathcote River

Ōtūkaikino River

Avon River at Victoria Square = 12.7
Addington Brook upstream of Riccarton Ave= 18.9
Riccarton Main Drain downstream of Deans Ave= 34
Avon River at Carlton Mill Corner = 7.3
Avon River at Mona Vale = 13.2
Waimairi Stream downstream of Railway Bridge = 9.8
Wairarapa Stream downstream of Fendalton Rd = 14.9
Avon River at Clyde Rd = 11.8

Sites not meeting target (66 mg/kg or more)
None

Sites meeting target (50 mg/kg or less)
Wilsons Drain at Main North Rd = 47

Lead
Sites meeting target (50 mg/kg or less)
Heathcote River at Tunnel Rd = 29
Heathcote River downstream of Tennyson St = 21
Heathcote River downstream of Colombo St = 36

Sites not meeting target (51 mg/kg or more)
None

Sites not meeting target (66 mg/kg or more)
None

Sites not meeting target (51 mg/kg or more)
Heathcote River at Catherine St = 64
Heathcote River downstream of Barrington St = 136

Lead
Sites meeting target (50 mg/kg or less)
Avon River at Bridge St = 34
Avon River at Pages/Seaview Bridge = 35
Avon River at Dallington Terrace/Gayhurst Rd = 48
Avon River at Victoria Square near Armagh St = 35
Avon River at Carlton Mill Corner = 18
Avon River at Mona Vale = 37
Waimairi Stream downstream of Railway Bridge = 30
Avon River at Clyde Rd = 29
Sites not meeting target (51 mg/kg or more)
Avon River at Avondale Rd = 64
Dudley Creek at North Parade = 111
Avon River at Manchester St = 57
Addington Brook upstream of Riccarton Ave= 62
Riccarton Main Drain downstream of Deans Ave= 67
Wairarapa Stream downstream of Fendalton Rd = 54
Zinc
Sites meeting target (200 mg/kg or less)
Avon River at Bridge St = 128
Avon River at Pages/Seaview Bridge = 134
Avon River at Dallington Terrace/Gayhurst Rd = 178
Dudley Creek at North Parade = 172
Avon River at Victoria Square = 149
Avon River at Carlton Mill Corner = 76
Avon River at Mona Vale = 143
Waimairi Stream downstream of Railway Bridge = 94
Wairarapa Stream downstream of Fendalton Rd = 119
Avon River at Clyde Rd = 187

Zinc
Sites meeting target (200 mg/kg or less)
Heathcote River at Tunnel Rd = 183
Heathcote River downstream of Tennyson St = 163
Heathcote River downstream of Barrington St = 148

Bank Peninsula

Zinc
Sites meeting target (200 mg/kg or less)
None
Sites not meeting target (201 mg/kg or more)
Wilsons Drain at Main North Rd = 340
PAH
Sites meeting target (10 mg/kg or less)
Wilsons Drain at Main North Rd = 0.53
Sites not meeting target (10.1 mg/kg or more)
None

Sites not meeting target (201 mg/kg or more)
Heathcote River at Catherine St = 300
Heathcote River downstream of Colombo St = 230
PAH
Sites meeting target (10 mg/kg or less)
Heathcote River at Tunnel Rd = 5.7
Heathcote River downstream of Tennyson St = 3.1
Heathcote River downstream of Barrington St = 9.8
Sites not meeting target (10.1 mg/kg or more)
Heathcote River at Catherine St = 30.9
Heathcote River downstream of Colombo St = 212

Sites not meeting target (201 mg/kg or more)
Avon River at Avondale Rd = 365
Avon River at Manchester St = 230
Addington Brook upstream of Riccarton Ave= 500
Riccarton Main Drain downstream of Deans Ave= 330
PAH
Sites meeting target (10 mg/kg or less)
Avon River at Bridge St = 1.7
Avon River at Pages/Seaview Bridge = 1.7
Avon River at Avondale Rd = 7.2
Avon River at Victoria Square near Armagh St = 9.2
Addington Brook upstream of Riccarton Ave= 2.1
Riccarton Main Drain downstream of Deans Ave= 6.7
Avon River at Mona Vale = 2.5
Waimairi Stream downstream of Railway Bridge = 6.2
Avon River at Clyde Rd = 2.1
Sites not meeting target (10.1 mg/kg or more)
Avon River at Dallington Terrace = 10.2
Dudley Creek at North Parade = 263.8 4
Avon River at Manchester St = 15
Avon River at Carlton Mill Corner = 10.6
Wairarapa Stream downstream of Fendalton Rd = 14
4

Initially this result was recorded as 505.8 mg/kg, but additional tests showed concentrations were highly variable, with reanalysis producing 21.8 mg/kg: the figure presented is the mean of these two values.

Target

Avon River

Heathcote River

Ōtūkaikino River

Bank Peninsula

Waterway Cultural
Health Index and State
of Takiwā scores









Data not previously collected in that manner

Data not previously collected in that manner

Data not previously collected in that manner

Data not previously collected in that manner

Table ii. Comparison of results of pilot monitoring to the proposed Receiving Environment Targets for Coastal Areas; levels that meet targets are depicted by a
tick; N/A = Not Applicable, as target yet to be developed. All sampling undertaken at low tide.
Target
Proposed
Site

Location Description

Sampling
Date

Sample
Type
TSS

CW01

5

Estuary of the Heathcote and Avon
Rivers/Ihutai at the eastern tip by
Beachville Road

Copper
(0.005 mg/L5)

Lead
(0.005 mg/L6)

Zinc
(0.05 mg/L6)

12/05/15

Dry

N/A
(26 mg/L)

(0.0026 mg/L)

(0.002 mg/L)

(0.002 mg/L)

12/05/15

Wet

N/A
(36 mg/L)

(<0.002 mg/L)

(<0.0015 mg/L)

(0.001 mg/L)

CW02

Lyttelton Port at the small wharf
opposite Voelas Road

12/05/15

Dry

N/A
(43 mg/L)

(0.0022 mg/L)

(<0.001 mg/L)

(0.001 mg/L)

CW03

Eastern side of Cass Bay off the Cass
Bay walkway

12/05/15

Dry

N/A
(40 mg/L)

(0.0032 mg/L)

(<0.0015 mg/L)

(0.002 mg/L)

CW04

Akaroa Harbour at the termination of
Rue Balguerie

12/05/15

Dry

N/A
(27 mg/L)

(0.0037 mg/L)

(0.0016 mg/L)

(0.002 mg/L)

With the exception of the Operational Area of the Port of Lyttelton

Mana Whenua
Values

Not previously
measured in that
manner

Table iii. Summary of sites (in maintenance catchments only) exhibiting a statistically significant temporal increase for all parameters measured; bold = greater
than 10% increase.
Catchment

Avon

Lower
Heathcote

Otukaikino

6

Site

Parameter and percent increase

Avon River at Bridge St

pH (1%), Conductivity (25%), DO (2%), Temperature (1%), E. coli (13%)

Avon River at Pages/Seaview

pH (1%), Conductivity (11%), DO (2%), Temperature (1%), E. coli (11%)

Avon River at Avondale Rd

pH (1%)

Horseshoe Lake Discharge

pH (1%), E. coli (13%)

Avon River at Dallington Terrace/Gayhurst Rd

pH (1%), DO (2%), Temperature (1%)

Dudley Creek at North Parade

pH (1%), TSS (18%), Turbidity (13%), Total Ammonia (9%)

Avon River at Manchester St

pH (1%), Temperature (1%)

Addington Brook upstream of Riccarton Ave

pH (1%)

Riccarton Main Drain downstream of Deans Ave =

pH (1%), Conductivity (3%), Temperature (1%), NNN (9%), DIN (8%)

Avon River at Carlton Mill Corner

pH (1%)

Avon River at Mona Vale

pH (1%)

Waimairi Stream downstream of Railway Bridge

pH (1%), DO (1%)

Wairarapa Stream downstream of Fendalton Rd

pH (1%), DO (1%)

Heathcote River at Ferrymead Bridge

pH (0%) 6, DO (2%), Temperature (1%), E. coli (9%)

Heathcote River at Tunnel Rd

pH (1%)

Heathcote River at Catherine St

pH (1%), DO (1%)

Heathcote River at Opawa Rd/Clarendon Terrace

pH (1%)

Heathcote River at Bowenvale Ave

pH (1%)

Heathcote River at Ferniehurst St

pH (1%), Temperature (1%)

Otukaikino River at Groynes Inlet

No increases recorded

Trends recording 0% are due to rounding down percent changes of less than one to the nearest whole number
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Comparison of E.coli data to Ministry for the Environment Recreational Guidelines (2003) and National
Policy Statement for Freshwater (2014)
Table i. Summer median for E. coli compared to MfE (2003) recreational guidelines.
Site Code
AVON01
AVON02
AVON03
AVON04
AVON05
AVON06
AVON07
AVON08
AVON09
AVON10
AVON11
AVON12

Site Description
Avon River at Pages/Seaview Bridge
Avon River at Bridge Street
Avon River at Dallington Terrace/Gayhurst Road
Avon River at Manchester Street
Wairarapa Stream
Waimairi Stream
Avon River at Mona Vale
Riccarton Main Drain
Addington Brook
Dudley Creek
Horseshoe Lake Discharge
Avon River at Carlton Mill Corner

AVON13
OUT01
OTUKAI01
OTUKAI02
STYX01
STYX02
STYX03

Avon River at Avondale Road
Linwood Canal/City Outfall Drain
Otukaikino River at Groynes Inlet
Wilsons Drain at Main North Road
Styx River at Gardiners Road
Smacks Creek at Gardiners Road near Styx Mill Road
Styx River at Main North Road

STYX04
STYX05
STYX06

Kaputone Creek at Blakes Road
Kaputone Creek at Belfast Road
Styx River at Marshland Road Bridge

STYX07

Styx River at Richards Bridge

STYX08

Styx River at Harbour Road Bridge

HALS01
HALS02

Halswell Retention Basin Inlet
Halswell Retention Basin Outlet

2007/08

2008/09

2009/10

2010/11

2011/12

2012/13

2013/14

80
90
210

120
250
250
240
740
290
200
80
300
840
150
150
180
370
360

80
200
210
420
450
710
440
100
920
1700
560
290
73
770
260

280
510
390
1000
585
540
570
180
710
1900
720
410
73
440
240

360
390
850
270
420
250
290
580
300
2700
1300
200
120
850
400

500
470
960
870
560
230
360
470
150
2500
910
550
130
1300
210

90
110
320
400
2100
640
250
65

170
150
380
980
2400
370
220
100

70
110
470
820
3300
700
380
170

120
200
500
2300
3000
430
200
100

21
200
610
1300
1300
390
130
150

220
450
350
290
580
420
240
1200
150
1300
1400
380
120
660
410
300
240
340
1400
1700
10000
1500
2500
490

640
320

1200
150

1000
700

1200
370

1900
330

2400
250

230
100
160

560

260
150
720
1100
2945
480
100

Site Code
HALS03
HALS04
HALS05
HEATH01
HEATH02
HEATH03
HEATH04
HEATH05
HEATH06
HEATH07
HEATH08

Site Description
Nottingham Stream at Candys Road
Halswell River at Akaroa Highway (Tai Tapu Road)
Knights Stream at Sabys Road (Upstream of Nottingham Stream)
Heathcote River at Ferrymead Bridge
Heathcote River at Tunnel Road
Heathcote River at Opawa Road/Clarendon Terrace
Heathcote River at Bowenvale Avenue
Cashmere Stream at Worsleys Road
Heathcote River at Rose Street
Heathcote River at Ferniehurst Street
Heathcote River at Templetons Road

2007/08

150
200
160
390
290

1200

2008/09

2009/10

2010/11

2011/12

2012/13

2013/14

560
180

810
340

2500
420

2100
280

160
680
470
840
690
1200
660
380
170
710
540
1200
1600
310

91
380
200
310
280
560
480
100
64
960
350
210
730
440

310
530
1100
970
1100
1100
920
600
200
2600
550
1600
7350
840
15

260
1300
240
550
330
1000
700
210
91
270
440
350
350
3800
45

1100
200
980
136
470
490
840
230
1400
700
104
90
420
350
460

560
480
810
160
250
690
650
420
930
1100
200
330
930
530
630

10

10

HEATH09
Haytons Stream at Retention Basin
HEATH10
Curletts Road Stream Upstream of Heathcote River Confluence
HEATH11
Heathcote River at Catherine Street
HEATH12
Heathcote River at MacKenzie Avenue Footbridge
HEATH13
Haytons Stream at Wigram Road
HEATH14
Curletts Road Stream at Southern Motorway
HEATH16
Cashmere Stream at Sutherlands Road
Note: Green shading <=260 cfu/100mL. Amber shading 261 – 550 cfu/100mL. Red shading >550 cfu/100mL. cfu = colony forming units.

Table ii. Comparison of number of sites within key waterways with National Policy Statement for
Freshwater (2014) Attribute State A and National Bottom Line for secondary contact recreation.
Avon
# sites
2008
2009
2010
2011
2012
2013
2014

Note:

Halswell

Heathcote

Otukaikino1

Linwood Canal

Styx

13

5

15

3

1

8

Attribute A

11

1

9

-

0

5

Below NBL

1

0

1

-

0

0

Attribute A

6

3

4

-

0

4

Below NBL

0

0

0

-

0

1

Attribute A

10

1

4

1

0

4

Below NBL

0

0

0

0

0

1

Attribute A

1

1

3

1

0

3

Below NBL

6

2

3

0

0

1

Attribute A

6

2

7

1

0

5

Below NBL

1

0

1

0

1

1

Attribute A

4

2

4

1

0

2

Below NBL

1

0

0

0

0

1

Attribute A

8

1

4

3

0

2

Below NBL

1

1

0

0

0

3

1. 1 site monitored in Otukaikino 2010 – 2012, 2 sites 2013, 3 sites 2014. NBL = national bottom line
Attribute A:

annual median <= 260 E. coli/100 mL

National bottom line:

annual median <1000 E. coli/100 mL
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Attachment 8
Table i. Template for assessing monitoring data against the copper, lead and zinc Receiving Environment Targets for Waterways,
using actual and mock data where indicated, in accordance with Conditions 8 and 28 of the proposed conditions; N/A = trends
analysis unable to be carried out due to a large proportion of data being below the Laboratory Limit of Detection; NSC = No
Significant Change. As per Table 3 of the proposed conditions, Number of Target Exceedances is a Level 1 Assessment, with those
recording a red Direction of Change (i.e. those showing a decline) highlighted in the monitoring report and the management of these
sites discussed with the SWiM Working Party; Trends Analysis is a Level 2 Assessment, with crosses triggering the need to carry-out
further investigations under Condition 30.
Trends Analysis
(actual 2014 data from Margetts &
Marshall, 2015)

Number of Target Exceedances

Catchment

Wairarapa Stream downstream of Fendalton Road

Waimairi Stream downstream of Railway Bridge

Avon River at Mona Vale

Avon

Parameter

2012
(Baseline
Survey Actual
Data)

2014
(Preceding
Survey Actual
Data)

2015
(Current
Survey Mock
Data)

Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead

0
0
1
0
0
0
2
0
0
ND
ND
ND
1
0
0
2
0
6
0
0

0
0
0
0
0
0
0
0
0
0
0
0
1
0
2
1
0
4
0
0

0
1
0
2
0
2
2
0
3
2
0
2
1
0
3
0
1
2
1
0

Site

Avon River at Carlton Mill Corner

Riccarton Main Drain

Addington Brook

Avon River at Manchester Street

Direction
of
Change
(based
on
actual
and
mock
data)
0→0
0→1
0→0
0→2
0→0
0→2
0→2
0→0
0→3
0→2
0→0
0→2
1→1
0→0
0→3
1→0
0→1
4→2
0→1
0→0

Catchment
Goal

Copper
Compliance

Zinc
Compliance

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Dudley Creek

Avon River at Dallington Terrace/Gayhurst Road

Horseshoe Lake Discharge

Avon River at Avondale Road

Avon River at Pages/Seaview Bridge

Avon River at Bridge Street

Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc

1
0
0
3
0
0
0
0
0
0
ND
ND
ND
0
0
1
0
0
0

0
1
0
3
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0

0
0
0
2
2
1
3
0
0
0
0
1
0
0
1
0
0
2
0

0→0
0→0
0→0
3→2
0→2
0→1
0→3
0→0
0→0
0→0
0→0
0→1
0→0
0 →0
0→1
1→0
0→0
0→2
0→0

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Number of Target Exceedances
(actual 2014 data from Margetts & Marshall, 2015)
Catchmen
t

Heathcote River at Templetons Road

Haytons Stream at Retention Basin

Curletts Road Stream Upstream of Heathcote
River

Heathcote River at Rose Street

Cashmere Stream at Sutherlands Road

Heathcote

Paramete
r

2012
(Baselin
e Survey
- Actual
Data)

2014
(Precedin
g Survey Actual
Data)

2015
(Curren
t
Survey
- Mock
Data)

Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead

0
0
0
0
0
3
3
0
9
0
0
2
0
0
1
1
0
1
0
0
1
0
0
1
0
0
1
ND
ND
ND
0
0

0
0
0
0
0
6
1
0
3
0
0
2
0
0
1
0
0
3
0
0
2
0
0
0
0
0
0
0
0
1
1
0

3
1
1
1
0
5
0
1
4
5
1
2
0
0
2
3
1
2
0
0
1
0
1
0
2
0
0
2
0
0
0
0

Site

Cashmere Stream at Worsleys Road

Heathcote River at Ferniehurst Street

Heathcote River at Bowenvale Ave

Heathcote River at Opawa Road/Clarendon
Terrace

Heathcote River at Catherine Street

Heathcote River at Tunnel Road

Directio
n of
Change
0→
0→
0→
0→
0→
3→
1→
0→
3→
0→
0→
2→
0→
0→
1→
0→
0→
1→
0→
0→
1→
0→
0→
0→
0→
0→
1→
0→
0→
1→
0→
0→

3
1
1
1
0
5
0
1
4
5
1
2
0
0
2
3
1
2
0
0
1
0
1
0
2
0
0
2
0
0
0
0

Trends Analysis

Catchmen
t Goal

Copper
Complianc
e

Zinc
Complianc
e

Improve

N/A

(NSC, but
below
guideline)

Improve

N/A

(NSC, but
below
guideline)

Improve

N/A

(NSC, but
below
guideline)

Improve

N/A

(NSC, but
below
guideline)

Improve

N/A

(NSC, but
below
guideline)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Maintain

N/A

(NSC)

Improve

Heathcote River at Ferrymead Bridge

Zinc
Copper
Lead
Zinc

1
0
0
1

1
0
0
1

1
4
1
1

1→
0→
0→
1→

1
4
1
1

Maintain

N/A

(NSC)

Number of Target Exceedances
(actual 2014 data from Margetts & Marshall, 2015)
Catchment

Knights Stream at Sabys Road

Halswell

Parameter

2012
(Baseline
Survey Actual
Data)

2014
(Preceding
Survey Actual
Data)

2015
(Current
Survey
- Mock
Data)

Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead
Zinc
Copper
Lead

0
0
0
0
0
3
0
0
1
0
0
1
0
1
1
0
0
2
0
0
4
1
0
0
2
0
0
0
0
0
0
0

0
0
0
0
0
1
0
0
0
0
0
2
0
0
1
0
0
1
0
0
2
0
0
2
0
0
1
0
0
1
0
0

0
0
2
3
0
0
0
0
0
1
1
1
1
0
2
0
0
0
2
0
1
1
2
1
1
0
1
1
0
0
0
0

Site

Nottingham Stream at Candy’s Road

Halswell River at Akaroa Highway

Styx River at Gardiners Road

Smacks Creek at Gardiners Road

Styx River at Main North Road

Kaputone Creek at Blakes Road
Styx
Kaputone Creek at Belfast Road

Styx River at Marshland Road Bridge

Styx River at Richards Bridge

Styx River at Harbour Road Bridge

Trends Analysis

Direction
of
Change
0→
0→
0→
0→
0→
1→
0→
0→
0→
0→
0→
1→
0→
0→
1→
0→
0→
1→
0→
0→
2→
0→
0→
0→
0→
0→
0→
0→
0→
0→
0→
0→

0
0
2
3
0
0
0
0
0
1
1
1
1
0
2
0
0
0
2
0
1
1
2
1
1
0
1
1
0
0
0
0

Catchment
Goal

Copper
Compliance

Zinc
Compliance

Improve

N/A

(NSC)

Improve

N/A

(NSC)

Improve

N/A

(NSC)

Improve

N/A

(NSC, but below
guideline)

Improve

N/A

(NSC, but below
guideline)

Improve

N/A

(NSC, but below
guideline)

Improve

N/A

(NSC, but below
guideline)

Improve

N/A

(NSC, but below
guideline)

Improve

N/A

(NSC, but below
guideline)

Improve

N/A

(NSC, but below
guideline)

Improve

N/A

(NSC, but below

Zinc
Copper
Ōtūkaikino

Linwood
Canal

Ōtūkaikino River at Groynes Inlet

Linwood Canal

Lead
Zinc
Copper
Lead
Zinc

1
Guideline
below limit
of
detection
0
1
0
0
0

1

0

1→0

0

1

0→1

0
1
0
0
0

0
1
0
0
0

0→
1→
0→
0→
0→

0
1
0
0
0

guideline)

Maintain

N/A

Maintain

N/A

(NSC)

(NSC)
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WS-003: Respond to Drinking Water Contamination Microbiological (Chlorination) Chemical
Version: 9
Revision Date: 04 December 2013
Process Owner: Mike Bourke

(signed off)

Purpose
The Christchurch City Council network maintenance contractor is responsible for the maintenance and
operation of the water supply network including the treatment plants, pumping and storage and the
reticulation. Part of the operation requires them to be responsible for meeting drinking water standards and
reporting on and reacting to drinking water transgressions.
During a routine contamination event, the Contractor is responsible for the efficient and effective
reinstatement to normal operating conditions, e.g. providing potable water to consumers that meet the
Drinking Water Standards for New Zealand 2005 (Revised 2008). (DWSNZ)
The role of Contamination Event Co-ordinator is undertaken by the Contractor for both microbial and
chemical transgressions.
This document describes the necessary steps and processes required during a water contamination event
that contravenes the DWSNZ. It is split into two sub processes: microbial and chemical.
Response to other Drinking Water transgressions e.g. Turbidity and FAC are not covered specifically in this
document.

Policy
The DWSNZ 2005 (2008) specifies maximum acceptable values (MAVs) for the microbial, chemical and
radiological determinants of public health significance in drinking water and also provides compliance criteria
and procedures for verifying the water supply is not exceeding these values. The actions to be followed when
a transgression occurs are also described.
Drinking-Water Standards for New Zealand 2005 (Revised 2008) – Flow Charts

Procedures
1.

Microbial Contamination ................................................ 5
1.1. Site Survey.......................................................... 6
1.2. Additional Sampling and Sanitary Survey ............ 7
1.3. Technical Plan of Action – Microbial .................... 8
1.4. Remove or Eliminate the Source of Contamination - Microbial
1.5. Re-sampling and Surveillance Programme ........ 10

2.

Chemical Contamination ............................................. 12

3.

Debrief and Sign Off.................................................... 13

Trim: Reference: 10/199213[v9]

Last Updated: 04 December 2013
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Roles and Responsibilities
Role

Responsibilities

Call Centre Representative



Creates Request for Service (RFS) for possible drinking water
contamination.

Drinking Water Sampling
Technician (DWST)




Completes drinking water sampling.
Completes sanitary survey.



Instigates surveillance sampling programme.



Microbial analysis of drinking water samples.




Reports analysis results to Transgression Response team email.
Controls the Transgression Response Team email distribution list



Chemical analysis of drinking water samples.



Reports analysis results to Transgression Response team email.

Asset Engineer Reticulation



Advises & updates CPH on transgressions.



Approval of written drinking water transgression report. Consults with
the CPH Drinking Water Assessor during normal work hours
regarding whether a Boil Water Notice should be issued

Contractor



Acts as Transgression Response co-ordinator.



Supplies and keeps up to date a list of response co-ordinator
personnel to the Microbiologist and Reticulation Team Leader and
Reticulation team.




Facilitates development of technical plan of action
Completes site survey



Removes or eliminates sources of contamination.




Completes written report following a Transgression Response.
Debriefs the Transgression Response team following a
contamination response.



Investigates public notifications of possible contamination events.
(Tech services respond to water quality or quantity problems.)



Provides technical support to Contractor during chemical
contamination.

Microbiologist

Chemist

Technical Services Field
Officer

Reticulation Team Leader or 
on-call Team member


Shift Controller
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Instigates emergency response processes (if required)



Provides technical support to Contractor



Facilitates internal communications with CCC stakeholder i.e.
General Manager, Unit Managers), Councillors, Public Affairs Group
(PAG)
Consults with the CPH after hours on call Drinking Water Assessor
regarding whether a Boil Water Notice should be issued


Community Public Health
(CPH)

Advises CPH of transgression outside of normal work hours



Monitors compliance with Drinking Water Standards for New Zealand
2005 (Revised 2008)



Is consulted about when boil water notices should be issued in liaison
with the Medical Officer of Health.



Creates Request for Service (RFS) for possible drinking water
contamination



Sends the Chlorination Notification
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Role
Network Operations
Manager
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Responsibilities




Provides technical advise to the contractor when requested
Has overall control of the pumping and storage network
Controls the chlorination notification email template and distribution
list
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Process Map

1
Create RFS as
Notifying of
Possible Water
Contamination

Update RFS &
Close

Reticulation
Team Leader

Call Centre Rep.
(A/H Shift Controller)

WS-003 Water Contamination - Microbial

Contractor
(Contamination Response
Co-ordinator)
Drinking Water
Sampling
Technician
Microbiologist
Asset Engineer
- Reticulation

Initiate
Emergency
Response
Process

Advise CPH of
Transgression

Escalation
Required

Complete Site
Survey

Update
Contamination
Response Team

Instigate Technical
Plan of Action
(Microbial)

Remove/Eliminate
Source of
Contamination

Complete Written
Transgression
Report & Debrief
Contamination
Response Team

3 Consecutive
Days of Clear
Samples

2
Complete
Routine Drinking
Water Sampling
[WS-004]

Complete Initial
Sampling

Instigate
Surveillance
Sampling
Programme

Complete Sanitary
Survey & Ongoing
Sampling

No
Transgression

After Hours

Analyse Samples
and Report
Results

Transgression
Confirmed

Advise
Contamination
Response Team

Analyse Samples
and Report
Results

During Normal
Working Hours

Advise CPH of
Transgression
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Approve Written
Report & Forward
to CPH

Update CPH on
Transgression
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1. Microbial Contamination
The Contractor or the Christchurch City Council is alerted to water contamination by the routine drinking
water monitoring programme carried out as per Water Testing Procedure WS-004 or by a complaint from a
member of the public.
A “presence” result for E. coli in a drinking water sample is a DWSNZ transgression. The presence of Total
Coliforms is not a transgression but is an indication of a possible problem. If there are any Total Coliforms in
a drinking water sample the Contractor should be notified and this response plan followed. The number of
Total Coliforms will dictate the severity of the action taken in the Technical Plan of Action
Step

Responsibility

Action

1a

Call Centre
Representative/Shift
Controller

A resident notifies Customer Call Centre of possible water contamination
by phone or email
If

Then

During business
hours

The Call Centre to raise a CSR and assign to the
appropriate Technical Services Engineering Officer
– See FAQ Handling Officers.

After hours

The Shift Controller to raise a CSR and assign to
the appropriate Technical Services Engineering
Officer – See FAQ Handling Officers.

1b

Drinking Water
Sampling Technician
(DWST)

Complete initial water sampling as per procedures outlined in WS-004

1c

Microbiologist

Analyse samples and report on results.
If

Then

Transgression
is confirmed




No
transgression

Send email to the Transgression Response
email list and notify response co-ordinator
Go to step 3



Notify the Drinking Water Sampling Technician
who will update the CSR.



End of process

2.

DWST

Identify transgression as part of routine sampling – see WS-004 Step 4

3.

Contractor



Notify the Reticulation Team Leader and advise of the likely cause of
the contamination and the proposed Technical Action Plan.
Instigate site survey (see 1.1)



4.

Asset
Engineer/Reticulation
Team Leader

Liaise with the Drinking Water Sampling Technician to arrange for
further testing and the Sanitary Survey (see 1.2)
If

Then

During normal
business hours

The Asset Engineer notifies CPH on-duty Health
Protection Officer, on 03 377899 of any E. coli
transgression.

After Hours

The Reticulation Team “On-Call” staff notifies CPH
on-duty Health Protection Officer, on 03 377899 of
any E. coli transgression.

5.

DWST

Complete Sanitary Survey (see 1.2) and ongoing sampling

6.

Microbiologist

Analyse the samples and report back the results to the Contractor by
phone and the Transgression Response email group.
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Step

Responsibility

7.

Contractor

Action
If

Then

No E. coli or Total
Coliforms are
present




E. coli or Total
Coliforms are
present



Request continuation of sampling until three
consecutive clear days are achieved for E.
coli. For Total Coliforms it should be until by
agreement with the Reticulation Team
Leader or on call member. Generally if the
count is three or less per 100ml sample this
agreement could be granted.
Go to step 13
Request continuation of the Sanitary Survey
and decide on corrective action.

8.

Contractor




Develop a Technical Plan of Action (Microbial)
Determine the level of support required and inform Reticulation Team
Leader.

9.

Asset Engineer



Monitor and report to CPH throughout a contamination event

10.

Reticulation Team
Leader



Facilitate co-ordination of other situation stakeholders and support if
required (e.g. Public Affairs Group)

11.

Contractor



Remove or eliminate the source of contamination based on the agreed
technical plan of action.

12

Contractor

In the event of major contamination:


If the situation is likely to escalate or increase in severity, call the
Reticulation Team Leader and arrange an emergency response
meeting.



Review the technical plan of action, e.g. consider issuing a ‘Boil Water
Notice’ this requires consultation and approval of CPH.
If situation escalates consider recommending a Civil Emergency.


13

Contractor



Once the contamination event is over, and after discussions with the
Asset Engineer and Reticulation Team Leader, instigate a Surveillance
Sampling program (see 1.5) where appropriate



Complete a written Contamination Event report and debrief
Transgression Response Team.
Forward the written report to the Asset Engineer for approval


14

Asset Engineer

Approve written report and forward to CPH

Note: For any tests in chlorinated water supplies where the Drinking Water Sampling Technician finds there
is <0.3g/M3 they should contact the contractor immediately to inform them. This is so that the contractor can
take immediate action to correct the situation.

1.1. Site Survey
Step

Responsibility

1.

Contractor

Trim: Reference: 10/199213[v9]

Action
A survey of the site/area must be immediately undertaken. Some of the areas
to investigate are:
Head Works:



Visible signs of forced entry
Doors / hatches left open



Overflow vents not properly covered
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Step

Responsibility


Action
Cable seals on wells perforated






Well casing severely rusted
Recent maintenance work carried out on site
Signs where surface water may have entered the reservoir
Structural integrity of reservoir e.g. roof/floor joints etc.



Free Available Chlorine (FAC) levels in chlorinated supplies

Reticulation:





Recent renewal or maintenance work carried out in the area
Other utility operators excavation in vicinity
Plumber carrying out work on customers internal pipe work
Recent mains repairs in vicinity where supply has been shut down





Nearest well / water source
Use of hydrants to take water.
FAC levels in chlorinated supplies

Treatment Plant (where applicable)


FAC levels



UV intensity (if applicable)



Source Water Catchment inspection

1.2. Additional Sampling and Sanitary Survey
In all cases a sanitary inspection survey is to be carried out by the Drinking Water Sampling Technician
(DWST) as per the Contractors agreed action plan. In E. coli contamination cases testing is to continue until
three consecutive days of clear results, in Total Coliform contamination cases testing is to continue until
requested to by the response co-ordinator. The aim is to reduce Total Coliforms to a level of zero but in
some instances a ≤5 result may be considered adequate.
Step
1.

Responsibility
Drinking Water
Sampling Technician
(DWST)

2.

DWST
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Action
Evaluate the previous day’s samples first thing in the morning, or prior to
the test finish time, for signs of E. coli or Total Coliforms
If the sample has the characteristics to confirm contamination, notify the
Contractor as soon as possible.
After receiving the initial test result identifying the presence of E. coli or
Total Coliforms, the Drinking Water Sampling Technician must as soon as
is reasonably practicable (the same day, or as soon as possible the next
day) collect another sample to confirm the initial findings and to be
enumerated for the Most Probable Number (MPN) of E. coli or Total
Coliforms present.
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Step

Responsibility

Action

3.

DWST

At the same time as collecting the second sample, other samples should be
collected from the water source, next in-line reservoir (if on pumped) and
other surrounding properties.
Note: While the DWST takes these samples the Response Co-ordinator
should advise the DWST where the samples should be taken.
If

Then

Contamination is at a
treatment plant/ pump
station

Take retest sample at the contamination
site, and take samples in the distribution
system (i.e. houses and/or reservoirs
supplied by the source).

Contamination is in the
distribution system
(including reservoirs)

Take retest sample at the contamination
site, take samples from the source (pump
station or water treatment plant), and in
the surrounding distribution system.

Contamination is at a
reservoir fed from another
reservoir or supplies water
to another reservoir

Take samples at those reservoirs

Check contamination site for any faults and problems:

4.





is sample point clean
any well head issues
any potential backflow issue



any ponding of water near the sampling point



any signs of vandalism.

DWST/Microbiologist Send and discuss report findings and results to Contractor on a daily basis.
Note: Samples collected in a thought out pattern give the best overall
picture of the extent and magnitude of the contamination.

1.3. Technical Plan of Action – Microbial
Step

Responsibility

Action

2.

Contractor

Each transgression requires the formulation of a response plan (Technical
Plan of Action) which is instigated and put in place by the Contractor.
The Technical Plan of Action may alter from one minute to the next
according to the information being received. There is no generic plan as
one event is different from another, but the following is a concept
recommended by the DWSNZ.
The plan should:




Determine that there is contamination present
Identify the extent and severity of the contamination
Identify what to do and how to remove or neutralise the contamination
(this may include the use of the Contractor’s “Decontamination of
Drinking Water Reservoir” Standard Operating Procedures (SOP)).
 Identify event stakeholders and determine appropriate channels of
communication.
 Ensure all decisions are written down, and all complaints are properly
recorded and indexed in CSR. Reporting is normally verbal, but good
diary notes are essential, especially when called upon in the debrief.
Some of the following steps may be appropriate:
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Step

Responsibility

Action
 Immediate retesting at the same point and over a wider area that may
be potentially effected


In the case of a pipeline, flushing of the line and closing off one end of
the areas effected to minimise the spread of any contamination



In the case of a well flushing (three times the volume of the column of
water in the well), and or shutting of the well



In the case of an individual property, flushing of all taps and advice to
the property owner
In the case of a reservoir, chlorination or isolation of the reservoir can
be undertaken as per the Contractor’s “Decontamination of Drinking
Water Reservoir” Standard Operating Procedures (SOP).



Note: The advising of reservoir chlorination is by way of a notification
email and phone call which should be carried out as soon as the decision
is made to chlorinate.
3.

The Public Affairs Group is to be advised in events which may gain media
interest.

Reticulation Team
Leader

1.4. Remove or Eliminate the Source of Contamination - Microbial
Step Responsibility

Action

1.

This step depends on the nature and location of the contamination. Since
every transgression event is different there is no generic solution that fits all
situations.

Contractor

If

Then

The source of
contamination is easily
located and removed

Remove source of contamination

The source of
contamination is NOT
easily located and
removed

Chlorination is the most viable option.
Refer to either the Contractor’s
“Decontamination of Drinking Water
Reservoir” SOP or “Routine
Maintenance and Cleaning of Drinking
Water Reservoir” SOP.

Note: It is the CCCs preference to keep reservoirs in service during the
chlorination unless it is unavoidable i.e. there is something in the reservoir
that needs to be removed. The Network Operations Manager must be
consulted prior to removing a reservoir from service.
2.

Shift Controller




Notify all parties on the chlorination notification email list of chlorination
prior to chlorinating and as soon as the decision to chlorinate is made.
Create and send CSR to the Contractor, Type RES, Subtype Chloro.
The handling officer is dependent on where the problem is, i.e. CCS for
Christchurch pumps and storage CAW for Akaroa water or CLW for
Lyttelton.

3.

Reticulation Team
Leader

Notify the Councillor of the ward by email that is affected by the chlorination

4.

Contractor

Carry out chlorination.
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1.5. Re-sampling and Surveillance Programme
Depending on the nature and severity of the contamination, and once the contamination is removed or
neutralised and drinking water quality is re-established, a surveillance sampling programme may be
instigated. The purpose of this is to ensure that the contamination does not recur, and should it recur it is
quickly identified and dealt with.
For an E. coli event, the Drinking Water Sampling Technician collects a sample once a week for three weeks
from the initial contamination site. For a Total Coliform event the surveillance sampling will depend on the
severity of the contamination. The Contractor should liaise with the Reticulation Team Leader and agree on
any further sampling.
The sampling results should be shared with the Response Co-ordinator.

Forms Used
Drinking Water Transgression _Example Report_CCL
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Process Map

1
Create RFS as
Notifying of
Possible Water
Contamination

Update RFS &
Close

Reticulation
Team Leader

Call Center Rep.
(A/H Shift Controller)

WS-003 Water Contamination – Chemical (Inorganic)

Contractor
(Contamination Response
Co-ordinator)
Drinking Water
Sampling
Technician
Chemist
Asset Engineer
- Reticulation

Initiate
Emergency
Response
Process

Advise CPH of
Transgression

Escalation
Required

Update
Contamination
Response Team

Instigate Technical
Plan of Action
(Chemicall)

Remove/Eliminate
Source of
Contamination

Complete Written
Transgression
Report & Debrief
Contamination
Response Team

3 Consecutive
Days of Clear
Samples

After
Hours

2
Complete
Routine Drinking
Water Sampling
[WS-004]

Complete Initial
Sampling

Analyse Samples
and Report
Results

Continue Sampling
for 3 Consecutive
Days

No
Transgression
Transgression
Confirmed

Instigate
Surveillance
Sampling
Programme

Complete Ongoing
Sampling

Advise
Contamination
Response Team

Analyse Samples
and Report
Results

During Business
Hours

Advise CPH of
Transgression
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Approve Written
Report & Forward
to CPH

Update CPH on
Transgression
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2. Chemical Contamination
The normal method of notification of chemical contamination would either be by:
 customer complaint on aesthetics of water (odour, taste)
 annual well chemical sampling programme


Environment Canterbury advises that one of their monitoring wells has identified a chemical contaminant
that exceeds the pertinent DWSNZ MAVs.
The contamination could effect anywhere from one to several thousand’s of properties depending on the
circumstances, the number of properties affected may determine the method of communication with those
affected.
Step Responsibility

Action

1.

Resident

Notify the Customer Call Centre of a possible chemical contamination of drinking
water.

2.

Call Centre
Representative/
Shift Controller

Create a CSR and forward to the Technical Services Field Officer to investigate
the suspected chemical water contamination.
Collect as much information as possible as this will help to inform what
type of chemical to test for.

3.

Drinking Water
Sampling
Technician (DWST)

Complete initial water sampling on request from the Technical Services Field
Officer

4.

Chemistry Team
Leader

Analyse water sample to determine if there is any chemical transgression.
If

Then

Transgression is
confirmed



Send email to the Transgression Response email list
and notify appropriate Contractor.



Go to step 5



If contamination not confirmed, then discuss with the
Response Co-ordinator who will seek advise from the
Technical Services Field Officer and agree on what
further testing is required.



Notify the Drinking Water Sampling Technician who
will update the CSR and close.
End of process

No transgression


5.

Asset Engineer

Notify CPH on-duty Health Protection Officer if contamination is confirmed on 03
377899

6.

DWST

Complete further sampling to confirm the contamination.

7.

Chemistry Team
Leader

Analyse the samples and report back the results via email to the Transgression
Response’ email list, and call the Response Co-ordinator to inform them that the
results have been emailed.

8.

Contractor

If

Then

A) Testing indicates a low level of
contamination (less than 50% of
the DWSNZ 2005 (2008) MAV’s),
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Liaise with DWST until
three days results of
<50% of MAV have
been achieved, after
which CPH gets notified
(if they were notified
initially).



End of process.
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Step Responsibility

Action
B) Testing indicates high level of
contamination (more than 50% of
the DWSNZ 2005 (2008) MAV’s),



Provide an update to the
Reticulation Team
Leader.

Note: Some chemical tests may take several days to complete
9.

Contractor

10.

Asset Engineer

11.

Contractor



Develop a Technical Plan of Action including roles and responsibilities



Determine the level of support required



Monitor and report to CPH throughout the contamination event

Co-ordinate identify the type and if possible, the source of the contaminant (with
help from the Tech Services Team Leader and Reticulation Team Leader if
required).
Note: While the Contractor should make the initial effort to locate the source of
the contamination, there may be a need to enlist the assistance of the
Reticulation Team Leader, the Technical Services Team Leader, the Network
Operations Manager etc, and the Coordinator should not hesitate to do so if the
seriousness of the event requires it.
The source will become more obvious once the type of contamination is known.
Tools available to identify potential contamination sites are Environment
Canterbury’s register of landfill sites, Environmental Services Unit register of
noxious or hazardous chemical sites, the councils SCADA system, the water
model etc.

12.

Contractor




After consultation with the Technical Services Field Officer, instigate
corrective action by either neutralising or removing contamination source.
Continue with corrective action until three consecutive clear days have been
achieved.

13.

Contractor

Major Contamination:
If the situation is likely to escalate or increase in severity, call the Reticulation
Team Leader and arrange an emergency response meeting. Review and
implement Plan of Action, e.g. consider issuing a ‘Boil Water Notice’ or a notice to
prevent drinking or contact with the water. This must be done in consultation with
the CPH.
If situation escalates consider recommending a Civil Emergency.

14.

Contractor





15.

Asset Engineer

Once three consecutive clear days of sampling (Refer to box 8 A above)
have been recorded instigate a Surveillance Sampling program where
appropriate
Complete a written Contamination Event report and debrief Transgression
Response Team.



Forward the written report to the Asset Engineer for approval



Approve written report and forward to CPH

3. Debrief and Sign Off
Step Responsibility

Action

1.

Contractor

Resume BAU operations.

2.

Contractor

Withdraw any alternative water supply arrangements.

3.

Contractor

All CSR complaints are attended to and a debrief meeting called to identify
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Step Responsibility

Action
improvement actions.

4.

Notify:

5.

Reticulation Team
Leader

Asset Engineer



Operations Manager, or Unit Manager in major events



Affected staff.

Notify CPH

Forms Used
Nil

Links
Nil

Trim: Reference: 10/199213[v9]

Last Updated: 04 December 2013

Page 14 of 14

