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1 Introduction

Vision Consulting Engineers Limited (VISION) was commissioned by Doug Schmuck to provide a
stormwater and wastewater management report to accompany a Resource Consent application to
both the Far North District Council (FNDC) and the Northland Regional Council (NRC) for a proposed
development at 1 Richardson Street, Opua. It is proposed to construct a new slipway, stormwater
treatment system and upgrade the existing wastewater disposal system. Site visits were undertaken
on 23™ March and 19" April 2019 to assess the impacts of the proposed upgrades on the existing
system and to carry out site measurements of the existing stormwater culverts.

2 Scopeof Work

The scope of work for this report is to:
e Review site plans provided by client (refer Appendix A and Appendix B)
e Provide a response to the following questions:

— Assessment of existing drainage, overland flow paths, impermeable areas and catchment
areas.

— Confirmation of the location of the proposed Humes “Stormwater 360” System and
assessment of what can be achieved in respect to water quality from the proposed system
to enable an assessment of the effects on the receiving environment.

— Assessment of the sizing requirements for the Humes “Stormwater 360” system in regards
to storm events and what would happen if this occurs.

— Assessment of how the proposed system will alternate between discharge to sewer and
discharge to the CMA in conjunction with the general site management plan.

3  Site Description & Details

The site is located at 1 Richardson Street, Opua being being Pt Lot 1 and Lot 2, Block XXXII, Town of
Opua, and Section 3 Block XXXII Town of Opua, Record of Title (RT)21C/265 and on the adjoining
esplanade reserve, legally described as Sections 1-4, SO 68634, RT 121C/187, together being “the
site”. The site is located below Richardson Street, some 550m to the west/northwest of the Opua to
Russell ferry landing. The location of the Site is shown in Figure 1.

The site is located at the eastern extent of a gully feature and slopes gently to moderately to the
east. The existing boatyard contains a concrete driveway and carparking area with access from
Richardson Street, a shed and a gravel area to the east of the shed that is used to store boats.
Further to the east, an existing slipway is present. A gabion wall was noted below the concrete
driveway, retaining a slip which occurred when the culvert under Richardson Street was blocked and
caused overland flows across Richardson Street resulting in considerable damage to the property.
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Figure 1. Site Location Plan
Site boundary indicative only, north is up the page. Background image is courtesy of LINZ (modified).

4 Assessment of existing drainage, overland flow paths, impermeable areas and catchment
areas.

Stormwater flows through the site are generated by catchment areas as shown on the Locality and
Stormwater Plan included in Appendix C and described below.

e Catchment Area A; (19,341m?) located above Richardson Street and is mainly covered with bush
and scrub, covering the area between English Bay Road, De Haven Street, Sir George Back Street
and part of Richardson Street
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e Catchment Area B; (975m?) is located in the western portion of the site and consists of the area
located between Richardson Street and the existing shed and includes the access driveway and
parking area.

e Catchment Area C, (218m?2) is the proposed Containment Area and presently contains the
existing slipway, turntable and hardstand area.

e Catchment Area D, (277m?) is located to the south of the existing shed and contains the existing
hardstand and storage area.

In addition to the above, the roof area ( 108m?) of the workshop is discharging to land by downpipes
on both sides of the building.

41  Existing Stormwater Management

The existing stormwater management at the site consists of following:

411 CatchmentAreaA:

Surface flows from Catchment Area A are conveyed by a @375mm culvert (culvert 1) from the area
above Richardson Street towards the short open drain (open drain 1) next to the parking area below
Richardson Street. The flow then continues via a @400mm culvert (culvert 2) for approximately 20 m
towards an inspection chamber with wooden grate lid, and continues as a 300mm culvert (culvert 3)
for another 20 m to an outlet in the CMA.

412  CatchmentAreaB:

Surface flows from the impermeable areas of Catchment Area B are directed towards open drain 1
from which water is then conveyed via culvert 2 and 3 towards the CMA. Surface water from the
slopes above the car parking area flow as sheetflow onto the slipway.

413 CatchmentAreaC:

Surface flows from Catchment Area C are directed to an existing pump sump at the lower end of the
slipway. From the sump, stormwater is pumped up to the reticulation wastewater connection via
retention and settlement tanks.

414  CatchmentAreaD:

Surface flows from Catchment Area D are directed towards a sump at the south eastern corner of
the workshop which discharges via a $250mm culvert towards the inspection chamber with wooden
grate lid and then discharges via culvert 3 towards the CMA.

The location of the existing stormwater features are shown on the Thomson Survey plan included in
Appendix B.
4.2  Proposed Stormwater Management

In order to manage stormwater at the site, in particular the runoff from the proposed containment
area C, it is proposed to separate primary and secondary flows from Area B and D from the flows
generated onsite by the proposed slipway (Area C).

By reducing the volume of runoff to be treated, treatment will be more effective in order to meet
the water quality requirements imposed by the Resource Consent,

Areas A, B and D are considered to be natural runoff (clean water) and not affected by the activities
within the contained area of the slipway. These flows will now discharge directly into the CMA via
primary (culvert) and secondary (overland) flow paths. Stormwater runoff from Area C is to be
directed to a new Stormwater 360 treatment system as discussed further below.

The proposed stormwater management consists of:
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421 CatchmentAreaA:

Surface flows from Catchment Area A will continue to discharge via culvert 1), open drain 1 and
culvert 2 to a new proposed manhole #1050mm with grated catch lid that replaces the existing
inspection chamber.

Surface flows from between the workshop and the upper bank are to be directed towards the new
catch lid by constructing a parapet wall to prevent clean water flows from entering the containment
area.

Culvert 3 is to be upgraded from a @300mm culvert to a @450mm culvert to accommodate the flows
from the upstream catchment areas, driveway and parking area.

The existing 250mm culvert from the corner of the workshop conveying surface water flows from
Catchment area D will be blocked off and runoff will be redirected towards the second overland
flowpath located near the dinghy racks.

422  CatchmentAreaB:

Surface flows from Catchment Area B are continued to be directed towards open drain 1 from which
water is then conveyed via culvert 2 and upgraded culvert 3 to the CMA. Surface flows from the
slopes above the the car parking area are to be directed to the new proposed manhole with grate
and discharge via culvert 2 and upgraded culvert 3 into the CMA. The proposed modifications will
prevent stormwater from catchment area B from entering the slipway.

423 CatchmentAreaC:

Surface flows from Catchment Area C (Containment Area) are to be directed to a new receiving
cesspit as shown on Appendix D , SW and WW Disposal Concept Plan. From this cesspit flows are
directed to a Fox FF600 demand valve and either directed to the existing pump sump at the lower
end of the slipway, which pumps stormwater up to the reticulated wastewater connection via
retention and settlement tanks or discharges to the Humes Stormwater 360 Peak Diversion
Chamber which treats the flow before being discharged to the outfall in the CMA. Further details
regarding the proposed new treatment system for the slipway are provided in Section 5.

424  CatchmentAreaD:

Surface flows from Catchment Area D are to be directed by a proposed new 1.2m parapet wall to the
existing overland flowpath located at the southern end of the site) that discharges to the existing
marine discharge point.

The sump at the south-eastern corner of the workshop and the @250mm culvert and inspection
chamber is to be decommissioned and removed.

43  Stormwater Calculations
431 CatchmentAreaA:

Stormwater flows from the catchment have been calculated using run-off factors in accordance with
Table 1 and 2, Verification Method E1/VM1 NZ Building Code as presented in Figure 2 below..
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Figure 2. Runoff Coefficients
Extract from Verification Method E1/VM1 of the NZ Building Code

A time of concentration of 10 minutes, lio: 115mm/hr and ligo: 180mm/hr have been adopted. Using
a runoff factor (c) of 0.4, the predicted generated flow for a 10 year event (Qy) is 0.247m3/s, while
the 100 year event would generate 0.387m?3/s.

No as built information was available from the FNDC in regards to sizing, location and invert levels of
the existing culvert. Based on the FNDC maps and a review of the LiDAR data for the site, and on site
measurements, it has been calculated that the existing culvert (culvert 1) is 36m in length, 375mm in
diameter and has a change in height of 5m elevation over its length. Using this data the culvert is
assessed to have a flow capacity of 0.55m3/s using the Verification Method E1/VM1 of the NZ
Building Code as presented in Figure 3.
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Figure 3. Pipe flow relationships
Extract from Verification Method E1/VM1 of the NZ Building Code

The capacity of culvert 1 under Richardson Street appears to be sufficient to convey surface water
for the 10 year and 100 year rainfall events. In the case of the invert getting blocked, an overland
flow-path will occur along and across Richardson Street. This may explain the presence of an
approximately 200mm high nib-wall on the lower side of part of Richardson Street installed by the
FNDC.

The proposal for the planned development of the boat yard includes the continuation of this nib-wall
(or stormwater deflection wall) along the entire road frontage of the boat yard with Richardson
Street. to prevent stormwater, not discharged through the existing @375 culvert (culvertl), from
entering the development ;. Please note that no calculations have been carried out to determine
the required height of the nib wall. It is anticipated that the nibwall /stormwater deflection wall will
be between 0.2 and 0.5 m in height.

1 See Appendix A, Thomson Survey drawing titled “Dougs Opua Yard, Proposed containment & Stormwater Management
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Calculations to determine the size of the required nib/reflection wall will be undertaken as part of
the final design.

432  CatchmentAreaB:

Stormwater flows generated from the area below Richardson Street and from on site (Area B) have
been calculated using run-off factors in accordance with Table 1, Verification Method E1/VM1 NZ
Building Code as presented in Figure 2. A time of concentration of 10 minutes and a rain intensity lio:
115mm/hr and li00=180mm have been adopted and runoff coefficients (c) of 0.9 for impermeable
surfaces and 0.4 for bush covered banks have been used. The following flows have been estimated:

e Concrete driveway and parking : A= 275m2; Qo= 0.008m>/s; Qi00= 0.012m3/s

e Bank between Richardson Street and driveway/parking: A = 700m?% Qo= 0.009m?/s;
Q1oo=0.014m3/5

e Catchment B Total Area: 975m?

e Total Q;o=0.008 + 0.009 = 0.017m?3/s

e Total Q100=0.012 + 0.014 = 0.026m?3/s

433  CatchmentArea Aand B combined discharge:

The total flow from Area A and Area B into the existing open drain 1 for a 10 year event is 0.247 +
0.017 = 0.264m?3/s, while total flow for a 100 year event is 0.387 + 0.026 = 0.413m3/s.

The open drain 1 then discharges into culvert 2 and culvert 3 into the CMA, noted as an existing
discharge point on the survey plan.

Culvert 2 is a §400mm PVC pipe with a length of 20m (from inlet to existing inspection sump).

From the inspection sump, Culvert 3 is a #300m concrete pipe for an unknown distance before
changing to a 300mm PE (Poly Ethylene) pipe where it discharges to the CMA .

The capacity of culvert 3 is governed by the smallest diameter pipe, being @ 300mm.

From the survey data it has been established that this culvert has a gradient of 8.7% (1V in 11.5H)
which has a calculated capacity of 0.28m>/s using the Verification method E1/VM1 of the Building
Code (see Figure 3).

4.3.3.1 Existing stormwater management system

With flows entering culvert 2 assessed as Qo= 0.264m3/s and Qigo= 0.413m3/s it is therefore
assessed that:

e The existing @400mm culvert (culvert 2) is capable of transferring both the 10 and 100 year
event.

e The existing @300mm culvert (culvert 3) is capable of transferring the 10 year event but not the
100 year event.

e Stormwater above the 10 year event will flow as secondary flows through the containment area
and into the CMA..

43.3.2 Proposed stormwater management system

As part of the proposed stormwater management plan, culvert 3 will be replaced with a @450
concrete culvert.

The capacity of the proposed @450mm culvert has been calculated as 0.82m3/s by using Figure 3,
Verification Method E1/VM1 of the NZ Building Code.

e Proposed culvert 3 is capable of conveying both the 10 and 100 year event. (Qio= 0.264m3/s
and Qqoo= 0.413m3/s)
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A secondary overland flowpath (in case of a blockage) is proposed above the replaced @450 culvert.
At this stage no calculcations have been carried out to size the secondary overland flow path and
required nib/deflection wall.

434  CatchmentAreaC

Please refer to section 5.

435 CatchmentAreaD

A proposed nib/deflection wall is to be constructed along Richardson Street to create a secondary
flowpath that conveys surface water beneath the existing concrete driveway access to a catchpit just
south of the driveway on Richardson Street. The existing/ outfall from this catchpit consists of a
@300mm concrete stub and PVC sleeve that conveys run-off down the bank towards a second
overland flowpath (south) in the vicinity of the dinghy rack.

Run-off from catchment area D is to be redirected towards this existing overland flowpath by the
construction of a proposed 1.2m parapetwall as shown on the Thomson Survey plan attached as
Appendix A.

5  Confirmation of the location of the proposed Humes “Stormwater 360" Systemand
assessment of what can be achieved in respect to water quality from the proposed system to
enable an assessment of the effects on the receiving environment.

It is VISION’s view that by constructing “clean water diversions” for both onsite surface flows and for
the upper catchment flows (Richardsons Street and surrounds) flows generated from the contained
slipway can be managed by a “Humes Stormwater 360 Chamber”.

The location of the Humes Treatment Chamber is as shown on the survey plan by Thomson Survey
included in Appendix A, and in more detail on the Stormwater (SW) and Wastewater (WW) Disposal
Concept Plan included in Appendix D.

A receiving cesspit is to be located at the bottom end (northern side) of the slipway and will
discharge into the “Humes Stormwater 360 Treatment Chamber”. Dimensions of the Chamber are
approximately 1.65 m deep and #1.50 m. Please refer to the attached concept plan (Appendix D)
showing the cesspit collecting all runoff, the proposed location of the Humes Stormwater 360
Chamber, the sampling manhole and the outfall to the CMA.

By locating the receiving cesspit, the Fox Valve FF600, the Humes Stormwater 360 Treatment
Chamber and the sampling manhole downstream from the containment area, the whole system will
be “gravity fed” with the exemption of the waste discharge to FNDC trade waste connection. In case
of a pump failure or a power outage the runoff will still be treated by the Humes Treatment
Chamber before discharging into CMA.

5.1 Proposed System Layout

The proposed layout system is presented in Appendix D. The proposed layout includes a cess pit,
Fox Valve FF600, Humes Stormwater 360 treatment system, sampling manhole and outfall to the
CMA.

We recommend that the following activities are included within the operational management plan
for the site:

1. After each activity involving waterblasting, scraping, sanding, painting etc the area will be
thoroughly dry broomed to remove debris from the slipway and disposed of to an approved
point of disposal.

2. Areato be thoroughly waterblasted.
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511  Cesspit

The receiving cesspit (450x675mm) is capable of receiving flows up to 28 I/sec (AT code of practise).
The following data is generated from the High Intensity Rainfall Design System (Hirds) generated by
the National Institute of Water and Atmospheric Research (NIWA).

Rainfall intensities (mm/hr) : Historical Data for 1
Robertson Street, Opua

ARI AEP 10m 20m 30m 1h 2h 6h 12h

1.58 0.633 63.2 47.4 39.7 28.7 20.1 10.7 6.87
2 0.5 69.2 52 43.5 31.5 22.1 11.8 7.55

5 0.2 89.9 67.6 56.7 41 28.9 15.4 9.9
10 0.1 105 79.1 66.3 48.1 33.9 18.1 11.6
20 0.05 120 90.8 76.2 55.3 39 20.9 13.4
30 0.033 130 97.7 82 59.5 42 22.6 14.5
40 0.025 136 103 86.2 62.6 44.2 23.7 15.3
50 0.02 141 106 89.4 65 45.9 24.7 15.9
60 0.017 145 110 92.1 66.9 47.2 25.4 16.4
80 0.012 152 115 96.2 70 49.4 26.6 17.1
100 0.01 157 118 99.4 72.3 51.1 27.5 17.7

Using the above data with Building Code formula for surface water run-off, set out below, the
flowrate for a 1 in 100 year event is calculated as follows;

2 NZ Building Code, E1 Surface water Run-off Rational Method

®  Qi00=(C.I.A)/360 =3.94 /s

e Q,=1691/s

Volumes as per proposed RC condition for a rain event 10mm/hr are:

e Flow for 1 hr duration: (C.I.A/360) = (0.9*10*0.0218)/360 = 0.545l/s
e Peakflow for 10 min duration: (0.9%23*0.0218)/360 = 1.25|/s

Therefore the cesspit is assessed to have sufficient capacity ( <<28l/s).
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512  FoxValve FF600

From the receiving cesspit, waterflows will be directed to a demand driven valve (Fox Valve FF600).
This valve directs waterflow to either the trade waste connection or to the Humes Stormwater 360
system.

The flow direction is controlled by an automatic valve (Fox) which is pre-set to:
1. Dispose to trade waste when water supply to the water blaster is activated

2. Dispose to the Humes Stormwater System when a volume of 2.4m?3 has been reached

The volume of 2.4m?3 comprises:
- 1 hrwaterblasting hull at 11.61/s = 0.7 m?
-1 hr waterblasting to clean slipway: = 0.7m3 (1* Flush)
- A further 1.0 m3 of ‘clean water’ from either rainfall or additional waterblasting of the
spillway (2™ Flush)
513  Humes Stormwater 360 Treatment Tank

The proposed Humes Stormwater 360 Treatment Tank is designed to treat flows up to 1.42 I/s.

The required peak treatment flow in accordance with the proposed NRC Resource Consent
conditions is 0.74l/s, which means that the system actually has a capacity of treating flows of
approximately a 1 in 10 year event (based on HIRDS data)

When flows exceed that volume the proposed system automatically starts bypassing exceeded flows
through its “Peak Diversion” bypass weir from where it is discharged via a sampling manhole into the
CMA.

(Normal operating conditions (NRC) are up to 0.74 |/s)
As outlined in documentation provided by Humes included in Appendix D:

e Suspended solids can be removed to a level which exceeds the ARC TP10 standard of 75%
removal of TSS (Total Suspended Solids).

e The proposed treatment system is also laid out to remove dissolved heavy metals such as
Copper and Zinc by installing 2No of treatment cartridges (combined Zeolite and Perlite) inside
the treatment chamber.

e Each cartridge is capable of treating 1.42 |/s of flow with dissolved metals as per manufacturer’s
recommendation, and removing > 75% of total suspended solids.

514  SamplingManhole

The discharge consents relating to the boatyard’s activities have recently been considered by the
Environment Court. While a decision on that matter is awaited, a suite of proposed conditions has
been agreed between the NRC and the applicant, Mr Schmuck. Of relevance, proposed condition 37
requires:

37. “To enable the collection of samples from the proprietary stormwater treatment system, easy
and safe access shall be provided at all time to the discharge pipe”

To comply with this condition, it is proposed to direct the outflow from the proposed stormwater
360 system through a shallow sampling manhole prior to its discharge to the CMA.

The sampling manhole @600mm and 600mm deep, will allow easy access for the purpose of taking
water quality samples prior to the point of discharge into the stormwater culvert 3 or the CMA
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515  Capability of proposed 360 system to comply with RC conditions:

As there is currently no data available for the contaminants generated by activities on the slipway
we have used the data from the sampling undertaken by NRC on 20 June 2018, attached as
Appendix F, titled sampling site locations, and Appendix G, titled “Sample results.”

However, the results of the sampling at POD site 319833 (being the pump sump), are not considered
to be representative of what will be discharged into the proposed treatment system as the first
2.4m3 of runoff will be pumped to FNDC trade waste.

The sampling of POD site 319836 (existing combined slipway/stormwater outfall) is considered to be
more representative for what is generated from the slipway, however this is mixed with the runoff
from the upper catchment area. The concentrations measured are what is anticipated to be diverted
to trade waste and not to the stormwater treatment system.

It has therefore been assessed that, after consultation with the manufacturer of Stormwater 360,
80% of combined dissolved and suspended particles will be removed. Based on the discussion with
their design adviser, this figure is expected to be conservative a quoted efficiency rates achieved
being 90 -95 % .

The table below presents
the expected levels of Zn,
Copper, Lead and TSS, the
published efficiency rates
of the treatment 360
system, expected flow-
rates, treatment capacity,
reduction, concentration
after discharge to trade
waste and conditions of
resource consent.

Contaminant: Copper Zinc Lead TSS
POD 319836(g/m3) 0.24 0.11 0.018 78
POD 310389(g/m3) 0.017 0.022 0.0042 36
Likely concentration (g/m3)
prior to discharge to trade
waste 0.223 0.088 0.0138 42
Likely concentration (g/m3)
after 1st and 2nd flush to
trade waste (80%removal) 0.0446 0.0176 0.00276 8.4
Efficiency rates filters(%) 60 50 75
Estimated result(g/m3) 0.01784 0.0088 2.1
NRC RC Condition(mg/m3 <20 <50 <10 <20000
NRC RC Condition(g/m3 <0.02 <0.05 <0.02 <20
Compliance v v v v

Please note:

e The efficiency rates are derived from technical publications of performance of Humes using
Zeolite and Perlite filter cartridges.

e The Zeolite component in the cartridge reduces dissolved heavy metals.

e The Perlite component in the cartridge reduces total suspended particles and solids.
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If future water sampling shows a lower reduction in combined dissolved and suspended particles the
following options are available:

- an option to carry out an additional round of waterblasting, with the runoff discharged
towards the trade waste.

- an additional cartridge can be installed to meet the NRC RC conditions. To allow for this the
manhole has been sized as being 1500mm in diameter so that a further cartridge can be
installed.

6 Assessment of the sizing requirements for the Humes “Stormwater 360" systemin regards to
stormevents and what would happen if this occurs.

The proposed Humes Stormwater 360 Chamber has a built in bypass channel when flows exceed
1.42 I/s. Therefore the proposed Humes Stormwater 360 system meets the minimum requirement
of treating stormwater flows up to 0.8 |/s required by the proposed NRC RC condition.

Therefore flows exceeding 0.8 I/s up to 1.42 I/s will also be treated to the required standard. This is
approximately equivalent to a 1 in 10 year rainfall event.

Flows exceeding 1.42 |/s will bypass the filters via the “Peak Diversion” bypass weir and flow into the
CMA via the sampling manhole.

Referring to the advice note under proposed RC condition 36:

“Advice Note: For the purpose of this condition (36) ‘Normal Operating Conditions’ shall mean — The treatment
of stormwater from rain intensities of up to a 10mm/hr rainfall event. Rainfall intensities over this are not
normal operating conditions”

7  Conclusion

The stormwater and wastewater management system presented is expected to treat discharge from
the site to the CMA to meet the minimum water quality requirements of the proposed NRC
Resource Consent conditions.

Wil Pille
Senior Engineer

BEng, REA
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Appendix D
VISION SW and WW Disposal
Concept Plan
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Appendix E
HUMES Technical Data
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Appendix F
Sample Locations
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Appendix G
Sample Results
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Please Quote File: REG.007914.10, ACT.126982
REYR:SQUA

12 July 2018

Douglas Craig Schmuck
1 Richardson Street
Opua 0200

Dear Doug

DISCHARGE OF TREATED BOAT WASHDOWN WATER
- RICHARDSON ST, OPUA. DISCHARGE OF STORMWATER TO THE CMA

Council officers sampled the stormwater discharges from the boatyard on 20 June 2018,
during a heavy rain event.

Samples were analysed for heavy metals, turbidity and total suspended sediments, and
physical parameters were collected onsite.

The results are shown below and are compared to the consent limits for the existing consent
and limits for your current application APP.039650.01.01 (on hold).

Whilst the compliance limit for copper was exceeded at the 10m mixing zone boundary, the
results are inconclusive in terms of assessing compliance. The upstream site (310389) and
the receiving environment control (319834) exceed the compliance value.

These results indicate the discharge was not having any noticeable effect on the receiving
environment at the 10m mixing zone boundary.

The sampling did however indicate there were high levels of Copper and Zinc running off the
site through the stormwater system, with levels of 2.2 g/m?® and 1.2 g/m? respectively.

The sampling did not include a sample from the discharge of the treatment system, and
therefore a direct assessment of the efficiency of the treatment system cannot be
undertaken. That said, the results indicate there is a noticeable increase from the upstream
site and the result exceeds the proposed compliance values for Copper, Lead, and Zinc.
These results indicate the high levels of heavy metals from the site should be addressed
through better site management, sealing of the workspace (to reduce input to stormwater
system) or upgrading of the treatment system.



It is worth noting the upstream site also exceeds the proposed compliance limits and the
appropriateness of this limit may wish to be reviewed.

Further sampling will be undertaken in the coming financial year to assess the effectiveness

of the system during stormwater discharge events.

Yours faithfully

Ricky Eyre
Coastal Monitoring Manager

A1085376



Sample results

Site 310389

Doug's Opua
Boatyard at
Upstream of

discharge
Dissolved 97
Oxygen (g/m3) .
Dissolved
Oxygen
Percent 94.7
Saturation (%
Sat)
Salinity (ppt) 0
Temperature
(degC) 14.3
Copper Total
(g/m3) 0.017
Lead Total
(g/m3) 0.0042
Zinc Total
(g/m3) 0.022
Turbidity (NTU) 120
Total
Suspended 36

Solids (g/m3)

Site 319833

Slipway Sump
- Dougs
Boatyard,

Opua

10.14

96.8

13.3

21

0.067

33

38

Site 319836

Stream POD -

Dougs
Boatyard,
Opua

8.34

0.018

60

78

Site 107735

Stormwater
discharge
from boatyard
toCMA at a
point 10 m
from the point
of discharge
to the CMA

8.44

0.015

0.0013

<0.01

20

39

Site 319834
BOI - Compliance -
Southern end existing
of English consent - 10m
Bay. mixing
8.03
93
25.8
14.8
0.031 0.0013
0.0057 0.0044
0.025 0.015
50
83

Compliance -
current
application -
POD

0.01

0.01

0.1

100



