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Executive summary
Tonkin & Taylor Ltd (T+T) has been commissioned to undertake a stormwater assessment including a
review of the previous work by MWH and to make any necessary recommendations. This
stormwater assessment is to support a certificate of compliance with Horizons Regional Council.
T+T recommend that stormwater treatment be provided by four Vortcapture treatment devices that
can be retrofitted to the existing stormwater network. These devices will be designed to achieve the
One Plan stormwater treatment requirement by capture of sediment, trash, debris (including neutral
buoyancy debris) and hydrocarbons. The performance of these devices will be supported by the
development and implementation of a maintenance and operation plan.
T+T also recommend the completion of the roof painting/renewal programme to mitigate the zinc
discharge.
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Introduction

Tonkin & Taylor Ltd (T+T) has been commissioned to undertake a stormwater assessment including a
review of the previous work by MWH and to make any necessary recommendations. This
stormwater assessment is also to support a certificate of compliance with Horizons Regional Council.

Figure 1 Whanganui Prison Location (aerial sourced from Whanganui District Council GIS)

1.1

Project background

Water quality monitoring at the prison main stormwater outfall has been undertaken since 2013.
The most recent sampling campaign occurred from November 2014 to June 2015 1. The identified
stormwater contaminants of concern were Escherichia Coli, dissolved reactive phosphorous, litter,
sediments and zinc.
A stormwater management plan2 was developed and implemented to improve stormwater quality,
but without fully mitigating the level of zinc, phosphorous, E. Coli and litter.

1
2

Whanganui Prison Stormwater Discharge Monitoring Further Assessment Report, MWH, 2015
Whanganui Prison Stormwater Management Plan, MWH, June 2014
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The source of zinc was identified by MWH as being from the unpainted zinc roofs as well as the
galvanised steel security mesh widely used around the prison site.
MWH reviewed a range of solution to mitigate the discharge of these contaminants and
recommended to paint the zinc roofs and install a gross pollutant trap (GPT) at the prison main
stormwater outlet. The prison stormwater network, stormwater catchments and outlets are
displayed in Appendix A.
MWH identified that the installation of the GPT device might induce some potential backwater
effects that could cause flooding within the prison.

1.2

Project scope

T+T has been engaged to complete the following tasks:
To review the available reports, data and literature,
To confirm the suitability of the stormwater Best Practical Option (BPO) proposed by MWH,
To evaluate the potential backwater effects on the prison from the installation of the GPT,
To confirm whether the stormwater discharge, with the proposed mitigation measures,
complies with the permitted activity standards of the Horizons Regional Council.

1.3

One Plan requirements

The Horizons Regional Council One Plan requirements for stormwater management are described in
Table 1.
Table 1 Horizons Regional Council One Plan Stormwater Conditions
Conditions/Standards/Terms
(a)

The discharge must not include stormwater from any:
(i)

industrial or trade premises where hazardous substances stored or used may be
entrained by the stormwater

(ii)

contaminated land where the contaminants of concern may be entrained by the
stormwater

(iii) operating quarry or mineral extraction site
unless there is an interceptor system in place.
(b) The discharge must not cause or exacerbate the flooding of any other property.
(c)

The activity must not cause erosion of any land or the bed of any water body beyond the point
of discharge unless this is not practicably avoidable, in which case any erosion that occurs as
a result of the discharge must be remedied as soon as practicable.

(d)

There must be no discharge to any rare habitat, threatened habitat, at-risk habitat, or reach of
river or its bed with a Schedule B Value of Natural State.

(e)

For discharges of stormwater onto or into land:
(i)

the discharge must be below a rate that would cause flooding outside the design
discharge soakage area, except in rain events equivalent to or greater than the 10%
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annual exceedance probability design storm. Any exceedance must go into designated
overland flow paths
(ii)

there must not be any overland flow resulting in a discharge to a natural surface water
body, except in rain events equivalent to or greater than the 10% annual exceedance
probability design storm

(iii) the discharge must not contain concentrations of hazardous substances that are toxic to
aquatic ecosystems, or accumulate in soil.
(f)

For discharges of stormwater into surface water bodies the discharge must not cause any
permanent reduction of the ability of the receiving water body or its bed to convey flood flows.

(g)

For discharges of stormwater into surface water bodies the discharge must not cause, after
reasonable mixing, any of the following effects in the receiving water body:
(i)

the production of conspicuous oil or grease films, scums or foams, or floatable or
suspended materials

(ii)

any conspicuous change in the colour or visual clarity of the receiving water

(iii) any emission of objectionable odour
(iv) the rendering of fresh water unsuitable for consumption by farm animals
(v)
(h)

toxicity to aquatic ecosystems.

The activity must not be to any historic heritage identified in any district plan or regional plan.

Tonkin & Taylor Ltd
Department of Corrections - Whanganui Prison - Stormwater Assessment (DC049)
Boffa Miskell

September 2016
Job No: 31819

4

2

Site observations

A site visit took place on the 12 August 2016. The various industrial activities were visited including
CIE workshops/joinery, timber plant, concrete factory, nursery and kitchens. The prison’s building
roofs were inspected as well as the main stormwater outfall.
During the visit, none of industrial activities appeared to present contamination risks to stormwater
system. All visited areas looked well maintained, in a tidy order, and free of potential contaminants.
The CIE workshop/joinery involves mostly indoor activities with some painting activities occurring on
a grassy area to the north east of the building. The dust extraction system of the joinery could be
improved further by having a skirt installed between its outlet and the dust collection bin (pictured
on Figure 2) reducing the discharge of saw dust onto the ground that could potentially be washed
down into the stormwater system.

Figure 2 CIE Workshop/Joinery dust extraction and collection system

The timber plant was well maintained.
All industrial activities occurring at the concrete plant are indoor or to the south of the building
where there is no connection to the stormwater network. The outdoor areas drain to a wash water
sump. If this was to overflow then the discharge would be to grassed areas where it would infiltrate
to ground.
The observed roof materials are consistent with the MWH map3 presented in Appendix B with Zinc
based roofing products used for some of their buildings. The Department of Corrections has
confirmed the programme of roof renewal with the priority being the timber plant western building
and the concrete plant building pictured on Figure 3 and Figure 5. The timber plant eastern
building appear to be painted (as shown on Figure 4) and should therefore not be a priority for the
roof renewal programme. The concrete plant main roof was not able to be reached, but it is
assumed to be of similar material as the pictured lower section (Figure 5).

3

Whanganui Prison Stormwater Quality Mitigation Options, Appendix B, MWH, Nov 2015
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Figure 3 Timber plant western building roof

Figure 4 Timber plant eastern building roof
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Figure 5 Lower section of the concrete plant building roof

The visit of the stormwater outfalls did not reveal any erosion as illustrated on Figure 6. At the time
of the visit, the stream banks appear well vegetated and stable.

Figure 6 Whanganui Prison Stormwater Outlets
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Stormwater treatment options

Various stormwater treatment options are available to reduce the level of the contaminants of
interest (zinc, phosphorous, E. Coli and litter). MWH reviewed the options 4 and prepared associated
cost benefits comparisons and identified a best practicable option (BPO).

3.1

MWH proposal

The BPO identified by MWH5 comprised of different components:
To build a constructed wetland to mitigate the discharge of the relevant contaminants
(nutrients, sediments and zinc) in the environment,
To install four GPTs to reduce the amount of trash and litter being discharged into the
environment,
To stabilise the unpainted zinc roofs that have been identified as being responsible for part of
the zinc contamination.
Department of Corrections discussed the wetland option with Whanganui District Council. . Options
to locate it on land administered by the District Council were unacceptable to them including for ongoing maintenance and user conflict reasons.
The remaining proposal is to adopt a GPT to remove sediments, trash and litter and to replace/paint
the section of roofs responsible for the zinc contamination.
The installation of GPT treatment devices requires space. The GTPs need to occur at certain
strategic locations within the existing drainage network to treat the largest contributing catchment
as possible.

3.2

Review GPT proposals

3.2.1

GPT devices

We have considered several options for GPTs and our preference is for the Vorcapture device
supplied by Stormwater360 or similar performing device, refer to Figure 7. An alternative Vortechs
was also considered, refer Figure 8. The Vortech is shallower than the Vortcapture, but the
Vortcapture better captures the neutral buoyant contaminants such as plastic. Therefore, overall
the Vortcapture seem to be the more appropriate in this situation.
We do recommend the adoption of the High Flow (HF) version of the Vortcapture, which has internal
high flow bypass. These are preferred for instances where these devices are installed in drainage
lines that are expected to convey larger flows than the water quality flow. These devices are
estimated to cost 30-35% more than the “normal” Vortcapture, but introduce savings by removing
the requirement to build separate bypass structures.

4
5

Whanganui Prison Stormwater Quality Mitigation Options, MWH, Nov 2015
Whanganui Prison Stormwater Quality Mitigation Options, MWH, Nov 2015
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Figure 7 Vortcapture typical detail6

Figure 8 Vortechs VX 1000 typical detail7

6
7

From Contech Engineered Solutions LLC, www.Conteches.com
From Contech Engineered Solutions LLC, www.Conteches.com
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3.2.2

Groundwater issues

The groundwater monitoring data from the Whanganui Prison reveal water levels ranging from 0.2m
to 1.6m below ground level at the piezometer location. This indicate a high fluctuation of
groundwater and shallowness of the water table in winter.
The design and construction of the GPTs will have to take these levels into account as the existing
stormwater network is up to 2.3m below ground level where it exits from the prison (refer to Figure
9).
The Vortcapture is a deep device as illustrated on Figure 7. These devices have a typical base level
depth ranging from 2m to 2.3m below the pipe invert. At Whanganui Prison, for the locations where
the stormwater network exits the site, this would require the base of the Vortcapture to be 4.3-4.6m
below ground and up to 4.1-4.4m below groundwater level (in winter). This will require specific anti
buoyancy design and dewatering measures during construction. This type of construction, below
the water table, increases the construction cost and risk. We recommended that the construction
aspects be reviewed by a geotechnical engineer at the next stage of design.

Figure 9 Deepest manhole (2.3m) of the Whanganui prison stormwater network

3.2.3

Alternative treatment device

If constructability or flood assessment results present significant challenges, an underground GPT
device can be replaced with Enviropods 8 type of device that can be fitted in existing catchpits. These
devices would be fairly inexpensive to install, but will require a higher level of monitoring and
maintenance.
MWH raised this treatment option in their report 9 and describes the associated benefits and
drawbacks, they are presented in Table 2.

8
9

http://www.stormwater360.co.nz/products/stormwater-management/gross-pollutant-traps/prod/enviropod
Whanganui Prsion Stormwater Quality Mitigation Options, Section 7.3.1.4, MWH, Nov 2015
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Table 2 Enviropod benefits and disadvantages
Benefits

Disadvantages

Easy to clean and
maintain.
Can be used in targeted
high risk areas.
Can be custom-made to fit
sumps of all sizes.

Multiple units could be costly in comparison with a single GPT installed in-line.
The sumps must be cleaned and maintained regularly. For larger pollutants
such as plastic litter, more frequent cleaning will be required. If the units
aren’t maintained and the filters clog up, the
Maintenance within secure areas of the prison is likely to problematic.
Not designed to remove dissolved metals or nutrients.

3.3

Location of devices

A single GPT was investigated, but the space constraints, existing services, size of the proposed GPT
(2.05m internal diameter) and the many inflow and outflow pipes to be re-routed makes this option
technically difficult and potentially not feasible.
The preferred option is to locate four individual Vortcapture devices on the four main stormwater
pipelines that exit the prison as illustrated on Figure 11 and Figure 11.
The four Vortcapture treatment devices will be in public land in the vicinity of Pauri Domain Road. It
is acknowledged that the GPT devices will be located in the road reserve and that separate
Whanganui District Council corridor access approval will be required for their installation. These
locations are operationally preferable they allow easy access by contractors outside the secure
perimeter of the Prison.
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Figure 10 Location of proposed four Vortcapture treatment devices (red circles) located in the existing
stormwater network (black lines, major pipes only) in relation of the prison and Pauri Domain Road.

Figure 11 Close up of proposed four Vortcapture treatment devices labelled as GPT1, GPT2, GPT3 and GPT4
adjacent to Pauri Domain Road
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3.4

Flooding assessment

To assess the hydraulic effects from the GPTs on the stormwater network a simple hydraulic model
was built using EPA-SWMM based on a SCS infiltration method and TPI08 design storm hyetograph.
The assessment demonstrated that the introduction of additional hydraulic losses to simulate the
introduction of a GPT treatment device only slightly worsens the performance of the stormwater
network. The extent of pipes reaching their maximum conveyance capacity for the 10 year ARI
rainfall extends further, but water levels within the network remain below lid levels.
These assessments revealed that the introduction of GPT treatment devices will only have limited
impact on the upstream stormwater network.

3.5

Assessment of preferred treatment performance compared to One Plan
requirements

The preferred treatment device is the adoption of Vortcapture GPT devices and the painting of the
unpainted zinc material roofing present at the timber and concrete plants.
The Horizons Regional Council One Plan requirements are summarised in Section 1.3 of this report.
Our assessment against these requirements is as follows:
The site visit did not reveal the presence of any hazardous substances that could potentially
reach the stormwater network. None of the visited industrial premises reveal the potential
to contaminate the stormwater network and downstream environment.
The introduction of a GPT is not expected to impact on the discharge peakflow from the
prison and induce any erosion or flooding issues outside the prison.
The proposed GPT is not expected to impact negatively the receiving stream conveyance
capacity.
The adoption of a GPT as such as a Vortcapture device will allow the capture of the majority
of any accidental discharge of sediments, hydrocarbons, oil and grease, and trash including
neutral buoyant debris.
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Recommendations

T+T recommend that stormwater treatment be provided by four Vortcapture treatment devices that
can be retrofitted to the existing stormwater network. The location of the four Vortcapture
treatment devices is shown in Figure 10 and Figure 11.
These devices will be designed to achieve the One Plan stormwater treatment requirement,
including sediments, trash, debris (including neutral buoyancy debris) and hydrocarbons trapping.
The performance of these devices will be supported by the development and implementation of a
maintenance and operation plan.
T+T also recommend the completion of the roof painting/renewal programme to mitigate the zinc
discharge.
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Applicability

This report has been prepared for the exclusive use of our client Boffa Miskell, with respect to the
particular brief given to us and it may not be relied upon in other contexts or for any other purpose,
or by any person other than our client, without our prior written agreement.

Tonkin & Taylor Ltd
Report prepared by
Cesar Lador
Water Resources Engineer

Authorised for Tonkin & Taylor Ltd by:

..........................................................
Tim Fisher
Principal Water Engineer / Project Director
CSL
p:\31819\workingmaterial\2.0 reporting\sw report for horizons regional council\horizons rc_report 1_sw
management_20160908_final.docx
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