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1 INTRODUCTION

Terra Consultants have been engaged by Auckland Shooting Club Incorporated to
prepare an infrastructure assessment on the suitability of existing and proposed services
to accommodate development at their property identified as 287 Tuhirangi Road. The
report is required to accompany an application for resource consent to use the property
as a shooting range.

2 SCOPE OF ASSESSMENT

2.1 SCOPE OF WORK
As part of the assessment, the following were carried out:

¢ A review of the existing topography and the proposed development plan

e Site walk over inspection by engineer to identify any key features that may
influence the development and design

e Calculations of anticipated volumes of Stormwater

e Liaison with external Geotechnical & Ecology Consultants

2.2 ASSESSMENT CRITERIA
This report addresses the following items:

Earthworks

Calculation of earthwork volumes and draft management plans for erosion and
sediment control

Accessway and Carparking
Design access route and parking areas to approved standards
Stormwater

Calculation of the expected flows from development and propose measures to manage
the flows from the site.

Stormwater management of existing and proposed impervious areas.
Flood and Overland Flow

Identify existing flood risk areas and overland flows

Assessment of development areas in relation to flooding

Utilities

Assessment of Utility supply (power and telecom) to service the development
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3 SITE DESCRIPTION

The subject site, is legally identified as Lot 2 DP 365701 or 287 Tuhirangi Road,
approximately 1-hour drive north west from Auckland’s CBD, 10 minutes’ drive to the
south of the property is the small settlement of Kaukapakapa. The majority of the site is
covered by grass or scrub, however there are several clusters of regenerating species
spread across the property and dense bands of bush and trees are located along the
northern and western aspects of the site. The site has an area of approximately 37.9ha
with well-defined intermittent stream onsite running from west to east, with small man-
made dams.

Vehicle access to the Site is via Tuhirangi Road — a typically quiet 3-kilometre-long rural
road of formed, but unsealed, aggregate.

No dwellings have been constructed on the site, however an existing structure containing
a staff/club room and double garage has been constructed and is currently used as an
accessory building.

The site is currently not serviced in terms of stormwater, wastewater, water, telecom, and
power.

Figure 1 — Locality Plan
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4 DEVELOPMENT PROPOSAL

The applicant’s proposal is to:

Establish an outdoor shooting range complex (Auckland Shooting Club) at 287
Tuhirangi Road, Kakanui.

Existing activities for which retrospective consent is applied for under this application
include:

. Four active shooting bays;
. Two parking areas;
. Ancillary structures to support the proposed shooting range:
o] Administrative office,
o Maintenance building,
o] Two port-a-loos, and
o] Two rainwater tanks of 25,000m3;
. Vehicle accessway and four (04) culverts from Tuhirangi Road to the centre of
the site;
. Earthwork to construct shooting bays and a retaining wall and ballistic fence on

the retaining wall of maximum 2m in height to separate shooting bay 01 and the
ancillary structures;

Proposed works under this resource consent application include:
. No changes to shooting bays 1-4;

. Existing shooting bay 5 to be abandoned, revegetated and replaced by a new
shooting bay;

. Parking area 1 to be abandoned and vegetated;
. Parking area 2 to remain and 15 parking spaces to be provided;
. Earthwork and sediment control to support the construction of shooting bay 5;
. Earthwork and sediment control to develop one (01) passing bay and one (01)
road widening area;
. Stormwater infrastructure to convey, treat and discharge stormwater runoff:
o] An approximately 100m vegetated swale to treat storm water from car

parking, ancillary structure area, driveway and discharge through two
(02) new culverts and stone riprap structure to a stream;

o] A system of five contamination treatment and monitoring devices to
collect and treat stormwater runoff from shooting bays before discharge
to vegetated swale.

Infrastructure Report — 287 Tuhirangi Road



5 PROPOSED EARTHWORKS

5.1 EARTHWORK AREAS AND VOLUMES
The proposed areas of earthworks have been defined to within the activity zone.

The proposed earthworks will be required to establish 1 x shooting bay (shooting bay no.
5), roading passing bays and widening. Construction of stormwater treatment swales
and 1 x outfall. Reinstatement of carparking and accessway for re-vegetation works.

The development will result in total earthworks being carried out over an area of
approximately 2736m>2. The bulk of the earthworks will be for the construction of shooting
bay no. 5 and the swale approx. area of 1050m2. The remainder of the earthworks will
relate to the accessway improvements, topsoil and revegetation of a portion of parking
and roading, approximately 1686m2.

The volumes of material associated with these items will total 280m?* cut and 570m3 fill
for the shooting bay construction with the balance 408m? of fill materials shall be sourced
from the subject site or imported if required.

Additional material in the form of roading aggregate and topsoil will be brought onto site
for the driveway improvements and revegetation of the parking and road areas. It is
expected that the project will last approximately 6 weeks for the civil construction phase
of the works.

Sediment controls will be put in place prior to earthworks in accordance with Council’s
requirements. A sediment and erosion control plan RC300 is contained in Appendix 2.

6 EXISTING ACCESS AND CARPARK ASSESSMENT

The existing condition of the vehicle crossing and private accessway has been reviewed
as part of the site investigation. To increase the safety level for internal traffic
movements, an additional passing bay and various driveway widening has been
proposed. The existing access way will be maintained and upgraded where required,
the entrance to the property has been formed to council standards and a security gate
and signage is currently in use.

The existing access way will be maintained/formed minimum 3.0m carriageway in all
areas and one new passing bays will be constructed to improve traffic situation. It is
expected that 15 car parking spaces will be formed onsite including 1 disability park and
bike racks, this is to accommodate the club members and visitors based on the current
demand. As part of this application a separated traffic memorandum has been provided
by Terra Consultants, Transportation Engineer.
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Figure 2 - 287 Tuhirangi Road Entrance

7 WASTEWATER ASSESSMENT

No onsite wastewater treatment and disposal is existing onsite, and no septic system is
proposed. There are two portaloos onsite and the portaloos will remain in place. The
portaloos meet the requirements of the gun club. The portaloos toilets are maintained
and serviced on a weekly basis to ensure hygiene and sanitation standards are met.

Figure 3 — Onsite portaloos
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8 STORMWATER ASSESSMENT

8.1 EXISTING AND PROPOSED

As described in Section 4 — the existing and proposed activities include a small
percentage of the site developed into active shooting bays, vehicle accessway,
carparking areas and structures for office and storage buildings. Most of the site is
undeveloped farmland with natural watercourses and some culverts and drainage for
farm tracks. There is an existing stream located within the site, south of the proposed
development area.

8.2 STORMWATER QUALITY

Contaminants generally associated with development of this nature and associated
access comprise gross pollutants, suspended solids, heavy metals and smaller amounts
of hydrocarbons and bacteria. Suspended solids can arise from a number of processes
including erosion of exposed surfaces, hydrocarbons from vehicle fuels and airborne
dust. Metal contaminants are associated with the wearing of vehicle components such
as brake linings, tyres and bearings.

The stormwater contaminant load derived from this development is considered to be low,
and contaminants in the stormwater will be treated via the vegetated swales and ‘up-flo’
filter devices before discharging downstream.

It is proposed to construct a vegetated swale to capture the stormwater runoff from the
existing and proposed carparks and accessway areas identified in the Terra Consultants
Engineering Plans. The swale will control the stormwater from the impervious
catchments and convey the stormwater to a newly constructed outlet structure. The
roadside swale drain will provide benefits including:

* A reduction of a range of stormwater contaminants through sedimentation, physical
filtration and biofiltration.

* Some reduction in peak flow rates using check dams.
* Recharge of groundwater.

The swale is designed to treat the 75% surface flow water as required in GD01. The
design calculations and location of the swale is shown in the Terra Plan RC 400 and 411.

Stormwater runoff from the shooting bays will be directed to ‘up flo’ filter systems. These
systems will capture the first flush and discharge to the roadside swales and culvert prior
to the receiving environment.

The shooting bays will comprise of a mixture of compacted natural ground or gravel. The
side walls will be grassed earth bunds for stabilisation.

Further detail has been provided in the ENGEO, Environmental Management Plan and
Wild Ecology, Ecological Report.
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8.3 CHANNEL PROTECTION

Existing stream channels will be protected since erosion flow from the extended
detention volume will be treated and detained within the proposed vegetated swales.
Appropriate erosion/scour protection measures will also be provided at the discharge
outlet structure.

8.4 EARTHWORKS

Allinstallation works for the proposed stormwater system including any minor earthworks
and trenching will be undertaken in accordance with relevant Auckland Council
requirements for erosion prevention and sediment control.

8.5 ADDITIONAL TREATMENT

As the effects on the water quality for this type of activity vary in relation to the amount
of heavy metals and lead are unknown at the resource consent stage, storm water quality
will be tested prior to commencement of any shooting. The results of this test will be used
as a baseline to monitor water quality, any deuteriation on the quality will then be used
as a trigger to implement further research to manage this quality.

Initial concepts include adding lime to stabilise any lead value increase or installing a
filter device to the out-let.

8.6 CARPARK AND ACCESSWAY

15 carparking spaces are proposed onsite, the areas will be formed and gravelled to
allow for appropriate manoeuvring, vegetated swale drains will be constructed to capture
and treat run off from these areas.

8.7 SHOOTING RANGE

One additional shooting range is proposed adjacent to the four existing shooting bays,
this new range is designed to best fit into the contours onsite while also meeting the
requirements of both safety and competition shooting.

The base of the existing and proposed ranges are constructed with 150mm GAP65 or
brown rock on compacted clay for competitor movements and associated club
maintenance of the ranges, it is expected grass will revegetate this gravel area to reduce
and movement of sediments. The base of the range has a 1% slope toward the front of
the range and directed to a treatment device before discharging to the vegetated grassed
swales and piped outlet. Each shooting bay will be connected to an ‘up-flo’ filter device
size appropriately for the catchment area.

These will be designed to meet current stormwater regulations by targeting a wide range
of pollutants including fine sediment, nutrients, bacteria, metals, oils and grease, and
organics.

Compacted clay embankments will form perimeter berms for bullet catchment and
acoustic protection, these berms will be hydro seeded to stabilised. Hydro seeded grass
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will be used on the range berms to give stability and help blend the range into the
environment. The grass has been used with good success on the 4 existing ranges.

Figure 4 — Existing Shooting Bay

Figure 5 — Existing shooting bay
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8.8 STORMWATER SUMMARY

It is proposed to construct a vegetated swale to capture the stormwater runoff from the
existing and proposed carparks and accessway areas. The swale will control the
stormwater from the impervious catchments and convey the stormwater to a newly
constructed outlet structure. The outlet will be constructed as green outfall standard,
including erosion/scour protection measures.

The runoff from the existing and proposed shooting ranges is to be treated by ‘up-flo’
treatment device before discharge to vegetated swale and piped culvert.

9 WATER & FIREFIGHTING SUPPLY ASSESSMENT

No reticulated water supply is available for this site, all water will be supplied via rainwater
harvesting from the existing cabin & toilet block onsite.

The water tanks have been sized as two 25m3 and located to comply with all
requirements for onsite firefighting supply.

10 FLOOD ASSESSMENT

Based on the Wild Ecology, Ecological Assessment Report there are two permanent
streams, varies intermittent streams and overland flow paths located within the subject
site. The locations of these have been accurately surveyed and shown on the
engineering plans with an overall summary in the Wild Ecology report shown in figure 6
below. P1 (Kotipu Stream) is closest to development area south of the shooting bays.

Figure 6 — Stream classification within the subject site boundaries.
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The ground levels of the existing and proposed shooting bay range from R.L. 75.0 m to
R.L. 69.0 m. The P1 (Kotipu Stream) top of bank level ranges from R.L. 66.0 m to R.L.
60.0 m, therefore the shooting range levels are 9.0 m higher than the Kotipu Stream
top of bank.

The construction area for the proposed shooting bay 5 has been design and offset 20m
from the stream top of bank. The survey contour levels are shown on figure 7 and the
cross-section in relation to the stream shown on figure 8 & 9.

Figure 7 — Plan of development area in relation to the Kotipu stream.
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Figure 8 — Cross-sections through existing shooting bays in relation to the Kotipu stream.

Figure 9 — Cross-sections through existing and proposed shooting bays.

In summary the Kotipu stream is the nearest flood risk to the development which is south
of the shooting ranges. The surveyed cross-sections show the levels from the shooting
bays to the top of bank have been calculated to be 9.0 m above stream top of bank. This
flood risk assessment confirms the location and levels of the existing and proposed areas
will be adversely affected by the 100-year flood level along the Kotipu stream.
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11 POWER AND TELECOMMUNICATIONS

No service connections are proposed for the site. Power for the onsite services are
proposed to be provided via solar panels and batteries. Telecommunications will be
provided by portable mobile telephones.

There is reasonable service coverage from both telecommunication networks in this
area.

12 CONCLUSION

The Property at 287 Tuhirangi Road is proposing to establish an outdoor shooting
range complex (Auckland Shooting Club).

The proposal for earthworks has been defined to the construction of 1 x shooting bay,
road widening and parking bays, upgrading of swales for treatment and a stormwater
outlet. The earthworks volumes have been calculated and erosion and sediment control
measures have been proposed to manage the site in accordance with Auckland Council
GD2016/005 guidelines during construction with Stormwater management to be
employed to operate post construction.

Stormwater management systems consisting of vegetated swales and ‘up-flo’ filter
devices for both managing water flow and treatment of contaminants will be implemented
in the development. Vegetated swales will capture the stormwater runoff from the
existing and proposed carparks and accessway areas to a controlled outlet. Up-flo filter
will be constructed to manage the treatment of shooting bays. These are to be designed
in accordance with the Auckland Council Stormwater Code of Practice (SWCoP).

As the site isn’t easily connected to utility supplies therefore Telecom, Power, Stormwater
and Wastewater will all be supplied or managed onsite.
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JOB:
287 Tuhirangi Road, Makarau, Auckland
TR 10 YEAR SWALE FLOW
10 Year Swale Capacity Assessment
BY: DATE: OB NO: 10 Year Flow Depth dqg m
consultants G.CAI 2/05/23 230400 Mannings 'n . 0250
Cross-sectional area 0.341 m?
SWALE DESIGN CALCULATIONS Auckland Council . )
Hydraulic radius R 0.186 m
GDO1, C6.0 Width at Water Level Wig 2.26 m
CATCHMENT AREA Design Flow Check Qq 0.099 mi/s 2Q,, OK Eqt 34
) Velocity \'} 0.291 m/s V=Q/A
Impermeable Area 3461 m V<1.5m/s oK
Permeable Area 500 m?
Total Catchment Area A, 3961 m?
CHECK DAM DESIGN
RUNOFF FLOW Rational Method Check Dams Used Check Dams Not Required
' ' ) ) Swale Longitudinal Grade 5.00%
Water Quality Rainfall Intt?n.sny i 10.0 mm/hr Check Dam Height [T‘ m
Impermeable Coefficient Cimp 0.95 Check Dam Spacing N/A m Eqt 38
Permeable Coefficient Coerm 0.50
. 3
Total Water Quality Flow Q 0.010 m?/s Check Dam Volume i m?
Residence Time at WQF 0.0 min Eqt 36
SWALE DESIGN Auckland Council GDO1
CHECK 10 YEAR FLOW OVER CHECK DAMS
Water Quality Flow Depth d 0.062 |m
Planting Type EESater Depth of Flow Over Check Dam 0.110 m Eqt 41
0,
Channel Slope s gi0(ie Depth of Water at Check Dam N/A m
Base width b 1.000 |m 0.6m<b<2m
Side Slope Z 1 3
Mannings'n"  n 0.250 CHECK RESIDENCE TIME
Cross-sectional area A 0.073 m? A = bd+2d?
) Hydraullc ralus R 0.059 m Minimum travel time t m min Minimum 9mins
Width at Water Level W 137 m T=bt2dz Minimum swale length L 72.8 m Eqt 35 & 36
WQV Design Flow Check Q4 0.010 m3/s2Q OK Eqt 34
Velocity Vv 0.135 m/s V=Q/A
V<0.8m/s oK SWALE DIMENSIONS:
10 = 2.2bm PP NN\
10 YEAR STORM RUNOFF NN ' ‘
\ . W= 1.37m M
10yr Rainfall Intensity 101.0 mm/hr 10 \ / 1
Total 10 Year Flow Q0 0.099 mi/s 3 J
b = 1m d=62mm
dig= 209mm —
Planting = Vegetated
Longitudinal Slope = 5%
Check Dams = N/A
Length Required = 72.8 m
Page 1 of 2 Sheet: Swale-General Page 2 of 2 Sheet: Swale-General
3/05/2023 11:57 am File: SW-AKCL-GDO1 Swale.xIsm 3/05/2023 11:57 am File: SW-AKCL-GDO1 Swale.xIsm
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/\
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JOB:
287 Tuhirangi Road, Makarau, Auckland
TR 10 YEAR SWALE FLOW
10 Year Swale Capacity Assessment
BY: DATE: OB NO: 10 Year Flow Depth dqg m
consultants G.CAI 2/05/23 230400 Mannings 'n . 0250
Cross-sectional area 0.341 m?
SWALE DESIGN CALCULATIONS Auckland Council . )
Hydraulic radius R 0.186 m
GDO1, C6.0 Width at Water Level Wig 2.26 m
CATCHMENT AREA Design Flow Check Qq 0.099 mi/s 2Q,, OK Eqt 34
) Velocity \'} 0.291 m/s V=Q/A
Impermeable Area 3461 m V<1.5m/s oK
Permeable Area 500 m?
Total Catchment Area A, 3961 m?
CHECK DAM DESIGN
RUNOFF FLOW Rational Method Check Dams Used Check Dams Not Required
' ' ) ) Swale Longitudinal Grade 5.00%
Water Quality Rainfall Intt?n.sny i 10.0 mm/hr Check Dam Height [T‘ m
Impermeable Coefficient Cimp 0.95 Check Dam Spacing N/A m Eqt 38
Permeable Coefficient Coerm 0.50
. 3
Total Water Quality Flow Q 0.010 m?/s Check Dam Volume i m?
Residence Time at WQF 0.0 min Eqt 36
SWALE DESIGN Auckland Council GDO1
CHECK 10 YEAR FLOW OVER CHECK DAMS
Water Quality Flow Depth d 0.062 |m
Planting Type EESater Depth of Flow Over Check Dam 0.110 m Eqt 41
0,
Channel Slope s gi0(ie Depth of Water at Check Dam N/A m
Base width b 1.000 |m 0.6m<b<2m
Side Slope Z 1 3
Mannings'n"  n 0.250 CHECK RESIDENCE TIME
Cross-sectional area A 0.073 m? A = bd+2d?
) Hydraullc ralus R 0.059 m Minimum travel time t m min Minimum 9mins
Width at Water Level W 137 m T=bt2dz Minimum swale length L 72.8 m Eqt 35 & 36
WQV Design Flow Check Q4 0.010 m3/s2Q OK Eqt 34
Velocity Vv 0.135 m/s V=Q/A
V<0.8m/s oK SWALE DIMENSIONS:
10 = 2.2bm PP NN\
10 YEAR STORM RUNOFF NN ' ‘
\ . W= 1.37m M
10yr Rainfall Intensity 101.0 mm/hr 10 \ / 1
Total 10 Year Flow Q0 0.099 mi/s 3 J
b = 1m d=62mm
dig= 209mm —
Planting = Vegetated
Longitudinal Slope = 5%
Check Dams = N/A
Length Required = 72.8 m
Page 1 of 2 Sheet: Swale-General Page 2 of 2 Sheet: Swale-General
3/05/2023 11:57 am File: SW-AKCL-GDO1 Swale.xIsm 3/05/2023 11:57 am File: SW-AKCL-GDO1 Swale.xIsm
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