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Dear Sir/Madam,
Please find attached a submission prepared on behalf of the Ministry of Education on Plan
Change 4 to the Canterbury Land and Water Regional Plan
Can you please acknowledge the receipt of this submission by return email.
Kind Regards,
George Enersen
On behalf of the Ministry of Education

George Enersen | Resource Management Planner | Opus International Consultants Ltd

Phone +64 3 363 5567 | Mobile +64 27 216 7815 | Fax +64 3 365 7858 | Email George.Enersen@opus.co.nz
20 Moorhouse Avenue, Christchurch 8011, New Zealand
PO Box 1482, Christchurch Mail Centre, Christchurch 8140, New Zealand

Visit us online: www.opus.co.nz   

  

  

9 October 2015

Plan Change 4 to the Canterbury Land and Water
Regional Plan
Envirionment Canterbury
PO Box 345
Christchurch 8140
380221.47

NOTICE OF SUBMISSION ON PLAN CHANGE 4 TO THE CANTERBURY LAND AND
WATER REGIONAL PLAN
Person making submission: The Minister of Education
Address:

Ministry of Education
Southern Region
Private Bag 2522
CHRISTCHURCH
(Please note different address for service below)

1. The Ministry of Education (“the Ministry”) is making a submission (attached) on Plan
Change 4 to the Proposed Canterbury Land and Water Regional Plan.

2. The Ministry could not gain an advantage in trade competition through this submission.

3. The Specific Provision of Plan that the Ministry’s submission relates to is:


Rule 5.96 – Discharge of Stormwater to land

4. The Ministry has provided the following information in support of this submission point:


Submission Points on PC4



Relief Requested



A Stormwater Discharge Technical Report

5. The Ministry’s Background Information:
The Ministry has the principle role of facilitating the operation of all state primary, intermediate and
secondary schools throughout New Zealand. In facilitating the operation of any state school, the
Ministry has the function of working alongside school board trustees, who have the responsibility to
provide a safe physical and emotional environment for students and staff.
Opus International Consultants Limited
Environmental

20 Moorhouse Avenue
PO Box 1482, Christchurch Mail Centre,
Christchurch 8140, New Zealand

Telephone: +64 3 363-5400
Facsimile: +64 3 365-7858
Website: www.opus.co.nz

A large number of the Ministry’s sites are located within the Canterbury region. There are currently
157 school sites within the region.

The Ministry is interested in Regional Plans prepared under the Resource Management Act 1991 as
they direct and/or determine how activities are to be administered and carried out. Specifically, the
Ministry is interested in resource management rules, objectives, policies and methods included in
Regional Plans as they have the potential to affect the general operation of their schools, and
subsequent costs associated with their operation.

6. The Ministry of Education Submits that:
It is considered that, in order for the Ministry’s schooling interests to be protected and maintained,
Plan Change 4 to the Canterbury Land and Water Regional Plan needs to include the amendments
in the attached submission and requested relief.
7. The Ministry seek the following decision from Environment Canterbury:
The Ministry request that the points raised in this submission be considered and provided for within
the Plan Change 4 to the Canterbury Land and Water Regional Plan

8. The Ministry do wish to be heard in support of their submission.

9. If others make a similar submission the Ministry will consider presenting a joint case with
them at the hearing.

………………………………………………..
George Enersen
Resource Management Consultant
Opus International Consultants
As duly authorised agent for and on behalf of the Minister of Education
Date: 9/10/2015
Name and address for correspondence:
Opus International Consultants Limited
Attn: George Enersen
PO Box 1482
Christchurch

Ph:

(03) 363 5567
027 216 7815
Email: george.enersen@opus.co.nz
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SUBMISSION ON PROPOSED PLAN CHANGE 4 TO THE
CANTERBURY LAND AND WATER PLAN
1. Submission Background/Overview

1.1

The Ministry of Education (the Ministry) is the Government’s lead advisor on the New Zealand
education system, shaping direction for education agencies and providers and contributing to
the Government’s goals for education. The Ministry has responsibility for all education property
owned by the Crown. This involves managing the existing property portfolio, upgrading and
improving the portfolio, purchasing and constructing new property to meet increased demand,
identifying and disposing of surplus State school sector property and managing teacher and
caretaker housing. The Ministry is therefore a considerable stakeholder in terms of education
facilities and assets within Canterbury and has a strong interest in the provision for educational
facilities and their continued operation within the Canterbury region generally.

1.2

During the development of the Land and Water Regional Plan (LWRP), Environment
Canterbury identified that there would need to be ongoing updates and improvements to the
LWRP and adjustments to adapt to changing circumstances that arise. The purpose of Plan
Change 4 (PC4) is therefore a response to this and to address the wide range of LWRP
implementation issues.

1.3

The amendments proposed as part of PC4 therefore intend to resolve a wide range of issues
relating to definitions, rules, objectives, policies, schedules and maps in the LWRP. The
proposed amendments to PC4 are of significant interest and direct relevance to the Ministry of
Education. In particular the proposed changes to the rules relating to the discharge of
stormwater to land will have implications to Ministry operations with regards to the discharge
of stormwater from school sites throughout the Canterbury region.

1.4

While many of the Ministry’s schools are located within main urban areas and discharge
stormwater via Council reticulated network systems, there are in the order of approximately 72
schools located in rural areas (see map in Appendix 1) that are limited to discharging
stormwater to land. In addition to these rural schools, there are also many schools within urban
areas that are discharging stormwater to land within their site, either in part or fully.

1.5

The Ministry considers that the proposed amendments to stormwater discharges under Rule
5.96 in PC4 require more significant changes to those that have been considered under Option
2 within the Section 32 analysis and subsequently proposed under PC4.

1.6

The Ministry therefore opposes the proposed amendments to Rule 5.96 as the scope of
changes proposed are very narrow in that the changes only consider two land use based
activities as appropriate to discharge stormwater to land as a permitted activity. There has
been no detailed consideration of the scale or nature of the stormwater discharges to be
permitted, or those not permitted, in terms of the adverse effects on the environment, being
mainly groundwater quality.
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2. General Submission Points
Lack of recognition for Educational facilities
2.1

The Ministry of Education are of the view that the Section 32 Evaluation Report for PC4 fails
to recognise the potential impacts that the proposed changes, or more over the lack of
proposed changes will have on existing, and future Ministry of Education school sites. More
specifically, the s32 report does not recognise the economic impact, the lack of consideration
for broadening the permitted land use activities in Rule 5.96 rule will have on the Ministry of
Education.

2.2

The Section 32 Evaluation Report identifies what are considered two reasonably practicable
options in relation to managing stormwater in the LWRP. These options include the Status Quo
(existing LWRP provisions), and amending LWRP provisions relating to stormwater discharges
(Option 2) as proposed in PC4. While both of these options are of significant interest and direct
relevance to the Ministry, neither option provides for the Ministry in that the discharge of
stormwater to land from school sites is not considered an acceptable discharge and therefore
not permitted.

2.3

Although under the status quo, the existing condition (2(b)(iv) of Rule 5.96) only provided for
stormwater discharges from residential sites and didn’t provide for the discharge of stormwater
to land from a school site either, it was anticipated that through PC4, amendments to address
such issues would be made, and that the Ministry considers this an oversight.

2.4

However, Option 2 only proposes amending condition 2(b)(iv) of Rule 5.96 so that the
discharge of stormwater to land can be from land used for residential or rural activities rather
than only being from residentially zoned land, which is the current condition in the LWRP. This
proposed amendment fails to recognise educational activities as ‘schools’ or ‘education’ are
not defined as residential or rural activities.

Resultant effects on the Ministry of Education
2.5

Stormwater discharges to land from school sites has not been considered as an appropriate
discharge under Rule 5.96 and will therefore need to be considered under Rule 5.97 as a
discretionary or non-complying activity and require a resource consent. This results in time
and costs associated with the consenting process that is considered disproportionate to the
effects expected from some of these activities.

2.6

In light of the argument made in the below paragraphs that the scale and nature of the effects
from rural and urban schools and the supporting technical analysis (attached in Appendix 2),
the Ministry believes that providing for ‘educational activities’ as a permitted activity under Rule
5.96 is appropriate.

2.7

This supporting technical analysis shows that the concentration of contaminants in stormwater
runoff generated from school sites is below or slightly above the current Ministry of Health’s
Drinking-Water Standards for New Zealand’s (DWSNZ) maximum acceptable values (MAV).
Following discharge to land these contaminants will be reduced significantly via removal via
bio-filtration through topsoil and/or sub-soils, and when emanating in groundwater will also be
subject to natural occurring processes to further reduce the residual concentrations.

Opus International Consultants Ltd
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2.8

Two case studies presented in the analysis also shows that the discharge of stormwater from
school sites into land is unlikely to result in any impacts on groundwater quality beyond the
school site boundaries and on human health if the aquifer is used for human drinking supplies
downgradient.

2.9

Without the inclusion of education activity provisions in Rule 5.96, the outcome for the Ministry
would be that approximately 72 rural schools would require a resource consent for the
discharge of stormwater to land, and many of the urban schools on the Canterbury plains (that
can utilise soakage) will also require resource consent. It should be note that district councils
when obtaining global stormwater consents for their urban reticulated networks will not be
seeking to consent private on-site discharges to land. Quantifying the costs to the Ministry
associated with obtaining resource consents for rural and some urban schools, would be in the
order of half a million dollars, excluding any ongoing administration and monitoring costs.

2.10 The nature and scale of the effects from discharging stormwater from school sites can be
considered similar if not the same as the discharge from land used for residential (5 properties)
or rural activities (there is no limit to the scale and nature).
Limitations to the Effects Analysis
2.11 Option 2 amends the definition of “reticulated stormwater system” to remove the phrase ‘more
than one property’ resulting in the provisions of ‘reticulated stormwater systems’ not applying
to rural drains or properties which share stormwater systems. Subsequently, to compensate
for this change of definition, where a small number of properties share a stormwater system,
it is proposed that the discharge would instead be considered under the general stormwater
discharge rules i.e. Rule 5.96. This change is on the basis that these discharges are likely to
give rise to similar effects as those arising from small-scale on-site systems and shall be
assessed on the same basis. To enable this, a condition has been added to Rule 5.96 to allow
the discharges not from a system that collects and discharges stormwater from more than five
sites to be a permitted activity (provided all conditions be met).
2.12 However, there is no prescribed limit as to what the scale in terms of area a stormwater
discharge from 5 properties may constitute in terms of volume. It can therefore be argued that
the effects of a stormwater discharge to land from schools in a semi urban, rural or semi-rural
area would be no greater than 5 properties given the scale of the activity (i.e. roof and
hardstand area) would be similar in nature. However, under the current LWRP and PC4
because schools are not defined as ‘residential’ or ‘rural activities’ the discharge would not be
permitted.
2.13 A similar argument can be put forward that the effects of a stormwater discharge from a rural
activity can be of the same scale and nature to that from a semi urban, rural or semi-rural
school. A rural activity (which is undefined) will comprise thousands of kilometres of rural
roading, woolsheds, hay barns, utility shed/workshops, multiple storage sheds and uncovered
stock wintering pads. These impervious surfaces could have significant loads of
microbiological and heavy metal contamination. Rural buildings could have materials such as
unpainted galvanised iron that could be leaching significant amounts of metals to land and into
soak pits. Yet under PC4 the school would require a resource consent to discharge stormwater
to land and be of a smaller scale and nature due to having better maintained roofing materials.

Opus International Consultants Ltd
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2.14 Because the effect of stormwater discharges to land under Rule 5.96 are considered on an
activity basis rather than an effects basis, the resultant effects of the discharges permitted
under the rule are left open to interpretation and speculation.
2.15 If all of the conditions under Rule 5.96 were effects based rather than activity based as the
conditions under Rule 5.95 (discharges to surface water) are, Rule 5.96 would allow for the
discharge of stormwater to land from a greater range of activities while still achieving the
desired environmental outcome. This is because there are more land uses other than just rural
or residential, such as educational activities that produce similar deemed negligible effects.
2.16 The level of restriction in the rule should therefore be proportional to the scale of the effects
the discharge gives rise to. This is not the case for PC4 as educational activities do not have
the same status as residential and rural activities under Rule 5.96.
Overall Shortcomings in the S32 Evaluation
2.17 The s32 report states that it considers the scale of effects anticipated from stormwater
discharges, and how the current definitions relating to stormwater determine which rules in the
LWRP apply to various discharge activities, to determine whether these are appropriate. In this
context, and considering the limitations to the effects analysis described above, the Ministry is
concerned that an inadequate technical analysis and consideration of the effects from
stormwater discharges from a range of land use activities has been undertaken. This is evident
when the conclusion is drawn that the stormwater discharge to land from rural and residential
land use activities and from up to 5 sites can be considered a less of an effect than the
discharge of stormwater to land from a school site.
2.18 The Ministry’s supporting technical analysis (attached in Appendix 2) provides an actual
assessment of the impacts School generated stormwater discharged to land has on the
environment, and demonstrates that the effects would be negligible and could be undertaken
as a permitted activity.
2.19 It should also be noted that no technical reports have been referred to in the s32 report in
determining the effects from the discharges of stormwater to land from any land use activities,
to justify inclusion and exclusion in the rule.
2.20 The Section 32 Evaluation Report states that the scale and significance of the suggested
changes to the stormwater provisions within the LWRP are considered to have a moderate
effect on a very small range of activities, and the level of detail in the analysis corresponds
with that.
2.21 Overall, the Ministry is of the view that PC4 fails to address and recognise the likely very low
impact of Ministry activities in relation to the discharge of stormwater from school building roofs,
carparks and hardstand surfaces to land (via soakage) that may enter groundwater. It opposes
PC4 in its current form with specific reference to Rule 5.96.

Opus International Consultants Ltd
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3. Specific Submission Point and Relief Requested
3.1

The specific submission point the Ministry is concerned with is Rule 5.96 and the relief
requested is as follows:

The Ministry seeks to amend Rule 5.96 to include the bold underline text and delete strike through
text.
1.

The discharge is into a reticulated stormwater system and the discharger has obtained written
permission from the system owner to discharge into the system; or

2.

The discharge is not into a reticulated stormwater system, and

(a)1. The discharge is not from, into or onto contaminated or potentially contaminated land
(b)2. The discharge:
(i)(a) does not cause stormwater from up to and including a 24 hour duration 2% 10% Annual
Exceedance Probability rainfall event to enter any other property; and
(ii)(b) does not result in the ponding of stormwater on the ground for more than 48 hours,
unless the pond is part of the stormwater treatment system; and
(iii)(c) is located at least 1 m above the seasonal high water table that can be reasonably
inferred for the site at the time the discharge system is constructed; and
(iv)(d) is only from residentially zoned land land used for residential or rural activities;
(iv)(d) is only from land used for residential, rural or educational activities;
and
(e) does not occur where there is an available reticulated stormwater system; and
(f) is not from a system that collects and discharges stormwater from more than five sites.

The Ministry also requests that the definition of ‘educational activity’ should be inserted into Section
2.9 Definitions, Translations and Abbreviations to support the amendment to Rule 5.96.
The definition of ‘educational activity’ has recently been defined in a number of district plans
throughout New Zealand with the input from the Ministry of Education through Plan Change
consultation processes. This definition has been sculpted to ensure the definition encompasses
those activities that reflect those uses of land that are required to deliver sustainable education at a
national level.
Therefore, PC4 shall partially adopt the definition of educational activity from the Christchurch
Replacement District Plan. As such ‘educational activity’ shall mean:
‘The use of land and/or buildings for the provision of regular instruction or training by suitably
qualified instructors, and includes ancillary administrative, boarding/ residential
accommodation, spiritual, recreation, cultural and shared facilities, and also includes preschools. Boarding/residential accommodation shall be ancillary to education activity on that
site.’
3.2

If the relief requested above cannot be provided the Ministry seeks such further or
consequential relief as may be necessary to fully give effect to the relief sought in this
submission.

Opus International Consultants Ltd
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3.3

Adopting the relief requested would meet Policy 7.3.6 of the Canterbury Regional Policy
Statement 2013 which relates to managing the activities which may affect water quality.

3.4

Adopting the relief requested would also still meet the objectives and policies of the LWRP.

4. Conclusion/Summary
4.1 The Ministry of Education does not support the amendments to stormwater provisions proposed
in PC4 because the proposed amendments are not considered extensive enough as they do
not fully address the oversighted implementation issues that currently exist in the LWRP.
4.2 The purpose of PC4 was to provide the opportunity to address implementation issues and other
resource management matters identified since the pLWRP was notified in 2012 and the decision
on submissions was released in January 2014
4.3 Under the stormwater section of the LWRP, Rule 5.96 included a condition (2(b)(iv)) that the
discharge of stormwater to land could only be from residentially zoned land. This condition
resulted in a plethora of activities not being provided for under stormwater discharges to land
including school sites operated by the Ministry of Education, which may have had an effect on
the receiving environment that was similar in nature and scale.
4.4 Because this rule was so restrictive to one land use activity in relation to the range of very low
impact discharges there are from a range of land use activities (see technical report attached) it
was anticipated that PC4 would therefore make amendments to Rule 5.96 to at least include a
broader range of land use activities producing stormwater discharges that were similar in nature
and scale. This has however not been the case, with PC4 only making two noticeable
amendments to Rule 5.96, which include adding a condition allowing ‘rural activities’ and the
discharge to be from up to 5 sites.
4.5 However, no technical analysis on a range of effects on receiving environments from a range of
land use activities has been presented as part of PC4.
4.6 The Ministry opposes PC 4 in its current form. The Ministry is concerned that these changes do
not provide for efficiency and effectiveness in the LWRP because Rule 5.96 is still seen as overly
restrictive in terms of what land use activity discharges are permitted. The rule is seen as
inefficient and ineffective because the discharge of stormwater to land from semi urban, rural
and semi-rural schools would have no greater impact than that of a discharge from up to 5
residential or rural sites, or a larger rural site. PC4 in its current form will provide significant and
unnecessary additional compliance costs to the Ministry.

Opus International Consultants Ltd
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Appendix 1: Map of Rural Schools Utilising Soakage for
Stormwater Management
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Appendix 2: Stormwater Technical Report
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Technical Report
1

Introduction

The Ministry of Education (MoE) operates numerous rural, semi-rural/urban and urban schools
throughout Canterbury.
Seventy-two rural schools located in Canterbury’s flat areas with relatively free draining soils and
subsoils, and some urban schools will discharge stormwater on-site to the underlying
unconfined/semi-confined aquifers. These aquifers are often used as a source of human drinking
water supply.
Proposed Plan Change 4 (PC4) of the Land and Water Regional Plan (LWRP) seeks to amend the
Region-wide stormwater discharge to land permitted activity Rule 5.96. Specifically an amendment
to Condition (2)(d), which will only permit discharges into land that are “from land used for
residential or rural activities”.
This proposed rule change would result in MoE requiring resource consents for all school sites that
discharge stormwater into land, because the discharge from ‘educational’ land use is not included as
a permitted activity.
The purpose of this report is to provide technical information to support the MoE submission on the
proposed changes to Region-wide Rule 5.96 Condition (2)(b), seeking to include educational
activities as a permitted land use activity within the rule.

2

Stormwater Sources

The typical stormwater catchment within each Canterbury school site can be split into the following
sub-catchments, which are/can be each managed differently:
 Roof areas –Roof materials include metal (galvanised iron, zinc/aluminium coated steel,
copper, zinc and lead); decramastic concrete and terracotta tiles; and plastics and polymer
membrane roofing.
 Hardstand areas – Tiled, paved or metalled footpaths and courtyards, and sports courts (e.g.
tennis courts, netball courts, etc.);
 Car parking areas – On-site car parking for staff and some for students, with the majority of
the car parking areas expected to be paved or metalled;
 Sports fields – To some degree sports fields contribute to the stormwater catchments,
although the stormwater generally infiltrates naturally and does not run off.

1
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3

Stormwater Quality

3.1

Overview

The stormwater collection area for the hardstand areas, car parks and building roofs are discrete in
nature. Given this, the contaminants generated are generally limited to those arising from vehicle
movements, roof material degradation, microbiological contaminants (e.g. animal faeces) and
windblown dust.
Contaminants deposited on areas exposed to rainfall can be dislodged from the surfaces and
entrained in the runoff. Therefore, the stormwater that initially runs off a surface area is generally
more polluted than the later runoff, and this ‘first flush’ removes the bulk of contaminants from the
catchment. Given the relatively low contamination load expected on impermeable surfaces on school
sites, the majority of contaminants are expected to be washed off the impermeable surfaces by the
first 15 mm of rainfall depth.
The main contaminants contained in stormwater runoff from a typical school site are expected to be
as detailed in the following sections.

3.2 Hardstand Areas
Pedestrian walkways, courtyards and sports courts are expected to be relatively clean, and will have
negligible metal, or organic compound contamination. Some microbiological contamination may
occur from bird droppings, and organic debris such as leaf litter may be present. Other potential
contaminants include fine sediments and dust; however, this is expected to be very low given the
pedestrian use.
Overall types of contaminants would be limited to relatively low levels of suspended sediment and
microbiological contamination compared to other impervious areas of the school sites and therefore
hardstand areas are not addressed in detail any further in this report.

3.3 Car Parks and Internal Roading
Stormwater runoff from car parking areas and internal roading generally contains petroleum
hydrocarbons (TPH) from vehicle exhaust fumes and oil leaks; sediment from pavement wear,
rainfall erosion, and vehicles; heavy metals (including cadmium, nickel, copper, zinc and lead) from
tyre wear, vehicle exhaust, and vehicle moving parts etc.; and litter.
In order to estimate contaminant concentration that may be present in the stormwater runoff from
the typical school site catchments, local and international literature was reviewed. The CCC’s WWDG
and ARC’s TP No. ARC04104 present a range of contaminant loads from different catchments,
including some large commercial catchments 1 , 2 . Further, Shepp (1996) carried out a study on

CCC (2003). Waterways Wetlands and Drainage Guide. Christchurch City Council, New Zealand.
Timperley, M.; Williamson, B.; Mills, G.; Horne, B.; Hasan, M. Q. (2005). Sources and loads of metals in
urban stormwater. NIWA Client Report: AKL2004-070, June 2005. Prepared for Auckland Regional
Council. NIWA, New Zealand
1

2

2
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petroleum hydrocarbon concentrations observed in runoff from different urban catchments,
including commercial sites3.
Based on these sources, the following contaminant concentrations are expected in the stormwater
runoff from car parking and internal roading:





TSS – 30 to 95 g/m3;
TPH – 6.6 g/m3;
Copper – 0.031 to 0.038 g/m3; and
Zinc – 0.249 to 0.673 g/m3.

3.4 Roof Areas
Roof stormwater is considered to be relatively clean. However, it may contain low concentrations of
suspended sediment (e.g. dust) and trace metals such as zinc, copper and lead. Contaminant levels
generally depend on the type of materials used and the rate of weathering of the roofing materials.
Some organic compounds may also be present in the roof water due to leaves, fruit, seeds and other
plant materials can drop and blow onto rooftops. Further contaminants may include faecal matter
depositions, e.g. from bird droppings.
For roofs, the roofing material generally is the major influencing factor on trace metal concentrations
where galvanised iron roofs generally tend to have higher zinc concentrations, and copper roofs and
roofs with copper gutters tend have elevated coppers concentrations in the runoff 4,5.
Gadd and Kennedy (2001)6 have analysed results of roof stormwater analysis for urban areas in New
Zealand, and report the following ranges of contaminant concentrations across all roof types:







TSS – 29 g/m3;
Faecal coliforms – 2 cfu/100 mL;
Copper – 0.011 to 0.304 g/m3;
Zinc – 0.049 to 1.300 g/m3;
Cadmium – 0.00026 to 0.0012 g/m3; and
Lead – <0.010 to 0.058 g/m3.

It should be noted that lead based roofing materials and paints are no longer used in modern
buildings. However, some older school building roofs may still contain lead, although the number of
schools with lead remaining on roofs is expected to be low. Nonetheless, McLaren (1986) 7 and

Shepp, D.L. (1996). Petroleum Hydrocarbon Concentrations Observed in Runoff from Discrete, Urbanized
Automotive-intensive Land Uses. Watershed 96 Conference Proceedings, pp. 220 223.
4 Good J. C. (1993). Roof runoff as a diffuse source of metals and aquatic toxicity in storm water. Water Sci.
Tech 28, 3-5, 317-321.
5 Quek, U.; Förster, J. (1993). Trace metals in roof runoff. Water, Air and Soil Poll. 68, 373-389.
6 Gadd, J., Kennedy, P. (2001). House Roof Runoff: Is it as clean as we think? 2nd South Pacific Stormwater
Conference, 2001. Kingett Mitchell and Associates, Auckland, New Zealand.
7 McLaren, S. (1986). Lead levels in air and dust in Auckland City. A project report submitted to the
Authority for Advanced Vocational Awards (AAVA) in fulfilment of the requirement for a New Zealand
diploma in Science.
3
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Kennedy et al. (1988)8 state that the sources of trace metals have higher concentrations in urban
areas and in close proximity to specific point sources such as industrial plants or busy roads.

3.5 Sports Fields
Stormwater that is generated from sports fields is considered to be generally clean. The only
contaminants to be expected in runoff would be TSS. Sports fields in the free drainage parts of
Canterbury are generally flat areas, and stormwater is considered to generally infiltrate naturally and
does not run off. TSS is not a contaminant of concern for groundwater quality, and any TSS contained
in the runoff would be adequately removed through infiltration.

4

Stormwater Management on School Sites

Stormwater collected from the catchments discussed above is generally managed as follows:
 Roof stormwater is directed into land via sealed system into constructed soak pits;
 Stormwater runoff from car parks is directed via overland flow onto adjacent grass verges to
soak away and/or constructed soak pits;
 Stormwater runoff from hardstand is directed onto land via grassed areas to soak away; and
 Stormwater runoff from sports fields is generally not managed and generally infiltrates via
soakage through topsoils.

5

Receiving Environment Impact Assessment

5.1

Risks to Groundwater Users

The current Ministry of Health’s Drinking-Water Standards for New Zealand 2005 (Revised 2008)
(DWSNZ) were developed to provide for a source of safe drinking-water available to everyone.
The DWSNZ provide requirements for drinking-water safety by specifying the:
 Maximum acceptable values (MAV) of substances, organisms, contaminants or residues that
may be present in drinking-water; and
 Guideline values (GV) for aesthetic determinands.
The DWSNZ MAV’s are based on the following principle that, based on current knowledge, constitute
no signiﬁcant risk to the health of a person, who consumes 2 litres of that water a day over their
lifetime (usually taken as 70 years).
Table 5-1 summarises the expected types of contaminants and contaminant concentrations in the
stormwater runoff and provides range and mean concentrations for the main sources (roof and car
parking) based on literature, and compares these directly against the DWSNZ, prior to natural

Kennedy, P. C.; Kjellstrom, T.; Farrell, J. (1988). Environmental lead and lead in primary and pre-school
children’s blood in Auckland New Zealand. New Zealand Energy Research and Development Committee
Report No. 169. Ministry of Energy.
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treatment in topsoils and subsoils, and other naturally occurring processes before and through
mixing with groundwater.
No literature was undertaken for the expected contaminant concentrations from hardstand areas
due to the lack of literature and the relatively very low types and concentrations of contaminants.
Table 5-1 – Expected discharge quality compared to DWSNZ

Determinant

Range (g/m3) #

Mean (g/m3) #

DWSNZ (g/m3) # *

Car parking & internal roading runoff (CCC WWDG; Shepp (1996))
TSS

30 – 95

63

1,000 (GV)

TPH

6.6

6.6

N/A

Copper

0.031 – 0.038

0.035

2.0

Zinc

0.249 – 0.673

0.461

1.5

Roof areas from all surface types (Gadd & Kennedy (2001); Simmons et al.,(2001))
TSS

29

29

1,000 (GV)

0.00026 – 0.0012

0.00058

0.004

0.011 – 0.304

0.099

2

Lead

< 0.010 – 0.058

0.039

0.01

Zinc

0.049 – 1.300

0.462

1.5 (GV)

E.coli

2 cfu/100 mL

2 cfu/100 mL

1 cfu/100 mL

Cadmium
Copper

Notes:
# MAV unless stated otherwise
* g/m3 unless stated otherwise

As shown in Table 5-1, stormwater discharged into land from some school sites may contain
contaminants in excess of the DWSNZ MAV (i.e. Cadmium and Lead) with no determinants
exceeding there specified GV. The highest exceedance is for lead from roof areas with the median
value at four times the MAV. However, given that the majority of roofs are expected not to include
lead based painted or lead flashings, it is expected that the lead concentration reported above and in
literature will be conservative.
The discharge quality of stormwater runoff from car parking areas and internal roading is expected
to be less than the DWSNZ MAV or GV.
The impacts of the residual discharges of metals and TPH to land on groundwater quality from a
typical school site are discussed in the sub-sections below.

5.2 Naturally Occurring Processes
Stormwater collection and discharges to land will not be centralised in one location within a school
site, but will be generally spread across the site to manage stormwater runoff at the individual
sources.
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Additional removal of TSS (with portions of attached metals from the car parking areas) and other
contaminants will occur in the unsaturated subsoils below the infiltration systems that manage
stormwater to discharge into land on-site.
Further, organic and inorganic substances that are dissolved or dissolve in groundwater will mix with
the flowing groundwater from the continual flow of fresh groundwater from up-gradient areas.
Advection, dispersion and dilution will occur, as the movement caused by the flow of groundwater
causes a gradual dilution of the residual contaminant plume. The dispersive spreading of a residual
contaminant plume is due to aquifer heterogeneities. Dispersion on the macroscopic scale is caused
by variations in hydraulic conductivity and porosity.
Once in groundwater, contaminants such as metals and hydrocarbons are subject to other reductions
in concentrations due to:
 Adsorption: when contaminants interact with and adsorb tightly onto aquifer particles, a
process which acts to retard some of the contaminant migration.
 Transformation, decay and biodegradation: Chemical transformation, natural decay and
biodegradation are processes that modify contaminants during the course of their groundwater
transport. They result from the chemical environment in the groundwater, natural die off of
some contaminants and the presence of bacteria that cause chemicals from a contaminant
source to be changed once they are in the groundwater environment.
Any remaining hydrocarbons and dissolved metal concentrations in the discharge (although
considered to be negligible) will be subject to the mass mixing / dilution, dispersion, adsorption,
biodegradation in the shallow groundwater.
It is highly unlikely any contamination of the downgradient groundwater resources will occur beyond
the boundary of the school sites, let alone being a risk in exceeding the DWSNZ MAV’s or GV’s.

5.3 Examples / Case Studies
5.3.1

Estimating Dilution via Groundwater Flows

As described above, the movement caused by the flow of groundwater will provide dilution of the
stormwater discharge. To estimate the aquifer through-flow under a site, Darcy’s Law can be used to
describe the flow of a fluid through a porous medium that will mix with discharges emanating from
the land surface. The following information needs to be sourced, and assumptions applied:
 The approximate cross-sectional area can be derived from a site’s average span perpendicular to
the regional groundwater contours;
 It is assumed that the majority of the mixing of discharges into land will occur in the upper 3
metres of the aquifer;
 The hydraulic conductivity for this typical alluvial gravel aquifer is assumed to be 1,300 m/day
(i.e. the typical default for sand gravel aquifers in Canterbury plains) 9;
 The groundwater hydraulic gradient under the site can be estimated, from the piezometric
contours on ECan’s Online GIS.

Nokes, C. et al. (2013). Capture Zone Guidelines for New Zealand. Draft Report 2013/127. GNS Science,
New Zealand
9
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Using Darcy’s equation, where Q = KiA (where Q = flow rate of water, K = hydraulic conductivity, I
= gradient, and A = cross sectional area), the volume of groundwater passing under a site can be
estimated in terms of cubic metres per day (m3/d).
Using the above equation and also estimating the daily volume of stormwater generated from a
moderate rainfall event, a dilution ratio can be estimated for the stormwater discharge after mixing
with groundwater flows. Two case studies are presented in the following sub-sections.

5.3.2

Ashburton College

Ashburton College is a medium sized school in Ashburton. The school site is approximately 7.8 ha
and is shown on Figure 5-1. The school site provides for on-site parking and internal roading over an
area of approximately 7,500 m2. The school’s roof area is estimated at approximately 15,000 m2. The
remainder of the site is lawn space.

Figure 5-1 – Ashburton College Site
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Using Darcy’s equation, a gradient of approximately 0.006 m/m, and a cross sectional area of
approximately 810 m2 (derived from an approximately 270 m site span), the volume of groundwater
passing under the proposed development that would mix with infiltrated stormwater is
approximately 6,318 m3 per day.
The first flush volume for the entire roof area applying a conservative runoff coefficient of 0.9 would
generate approximately 203 m3, which is approximately 3.2% of the aquifer through-flow under the
site. For the car parking areas and internal roading the first flush volume would be approximately
101 m3, which is approximately 1.6% of the aquifer through-flow.
As such, given the generally decentralised discharges, it is assumed that the remaining residual
contaminants in the roof water and car park discharge will receive a reasonable degree of mass
mixing, and will be diluted (approximately 30-fold for roof areas and 60-fold for car parking areas
and internal roading) within groundwater at a short distance downgradient to be substantially below
the DWSNZ MAVs and GVs.

5.3.3

Chertsey School

The Chertsey School is considered a typical rural Canterbury school, catering for a small community.
The site is approximately 1.4 ha in size, and is shown in Figure 5-2. The school site does not provide
for on-site parking facilities and only approximately 10% of the site is hardstand, including footpaths
and a netball court. The school buildings have a combined roof area of approximately 600 m 2. The
remainder of the site is lawn space.

Figure 5-2 – Chertsey Rural School Site
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Using Darcy’s equation, a gradient of approximately 0.006 m/m, and a cross sectional area of
approximately 450 m2 (derived from an approximately 150 m site span), the volume of groundwater
passing under the proposed development that would mix with infiltrated stormwater is
approximately 3,510 m3 per day.
The first flush volume for the entire roof area applying a conservative runoff coefficient of 0.9 would
generate approximately 8 m3, which is approximately 0.2% of the aquifer through-flow. As such,
given the generally decentralised discharge, it is assumed that the remaining residual contaminants
in the discharge will receive a considerable degree of mass mixing at a short distance downgradient,
and will be diluted (approximately 450-fold) within groundwater to be in order of several magnitudes
below the DWSNZ MAVs and GVs.

6

Conclusion

The concentration of contaminants in stormwater runoff from school sites is considered to be low,
and most contaminants will be below or only slightly above DWSNZ MAV’s. Any hydrocarbons and
dissolved metal concentrations in the discharge (although considered to be negligible) will receive
adequate treatment in the immediate unsaturated subsoils underlying the school sites, and residual
contaminants will be subject to further reductions in natural occurring processes that occur in
aquifers.
Two conservative case studies have been undertaken to demonstrate that without taking into account
in-situ treatment of stormwater via topsoils and/or subsoils, and only taking into account one
element of naturally occurring processes (dilution), the residual stormwater contaminants would be
considerably below DWSNZ MAV’s and GVs at a short distance from where the discharge may
emanate in groundwater flows. Given the small scale of the discharges from the school sites and
significant dilution in the shallow aquifer systems, it is considered that the discharge of stormwater
from the school sites into land is unlikely to result in any impacts on groundwater quality beyond the
school boundaries and on its use for human drinking supplies downgradient, or result in any increase
in impacts that would arise over time or in combination with other discharges.
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