2.2.2 Stage 2

Stage 2 will include developing lots 9-12 as shown in Figure 1. Construction is likely to commence with
earthworks for the access road to lots 7-9, including road swales, check dams and soakage if required and
utilities along the new road.

Once access can be gained to the new lot’s individual cut/fill, operations for the individual lots can
commence. The upgrading of Curtis Road to Type E3 standard (QLDC LDSC) will also be required at this
stage, which will include widening of the existing road from the junction with Pringles Creek Road to the
main residential cluster. This can happen in parallel with the lot earthworks noting that Curtis Road is used
for access to other properties. This will restrict the ability to have large open areas and require a sequence
that allows the road to be trafficable in part during construction.

It is expected earthworks will be mostly localised to individual lots and road sections by cut to fill balancing
to minimise the haulage of material. The construction duration is expected to be in the order of 3-56 months.

2.2.3 Stage 3

Stage 3 will include developing the final cluster of lots, 2-6, as shown in Figure 1. Construction is likely to
commence with earthworks for the access road to lots 2-4, including road swales, check dams and soakage
if required and utilities along the new road.

Once access can be gained to the new lot’s individual cut/fill operations for the individual lots can
commence. It is expected earthworks will be mostly localised to individual lots and road sections by cut to
fill balancing to minimise the haulage of material. The construction duration is expected to be in the order
of 3-5 months.

2.2.4 Disposal Fields

The disposal fields will consist of subsurface drains, laid along contour lines. It is assumed that the disposal
field will be increased in size to suit the number of lots and follow the same staging. The following best
practice guidelines from AC GD05 G3.2.2 should be considered for the installation of the drains:

=  Plan the works to minimise the extent and duration of site disturbance.

= When trenching is completed independent of other activities on site, plan for progressive
stabilisation and/or restoration of disturbed areas.

= Trenches should not be open for any longer than three days; complete the stabilisation of all
disturbance in high-risk areas within two days of backfilling, and within five days in all other
areas.

= Do not open trenches when there is a risk of high rainfall. (Note: An open trench becomes a
diversion drain; consider where it will discharge.)

=  Divert above-site water away from work areas with temporary diversion drains as shown on the
ESCP drawing.

= Do not allow the trench excavation to concentrate or convey runoff.

=  Topsoil and spoil should be stockpiled separately on the up-slope side of the trench.

= Do not put stockpiles of topsoil, spoil or bedding material in overland flow paths.

=  Minimise soil loss by protecting all stockpiles with covers such as geotextile fabric.

*  Remove excess spoil and/or bedding material from the site as soon as work is completed, or
immediately incorporate into other works on site.

The proposed stage ESC plan is shown in Figure 2 below.
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2.3 Earthworks

The proposed development will require earthworks to be completed to prepare the site for construction to
include access roads and building platforms.

The development is embracing a low impact design philosophy to maintain its inherent rural and rustic
character. The associated earthworks shall be sympathetic to the natural environment limiting visual impacts
where possible.

Cut and fill volumes have been estimated comparing a conceptual bulk earthworks cut model with the
existing site surface, see Table 1. All cut and fill volumes have been taken from the existing surface to
proposed finished ground / surface levels, with no allowance being made for pavement or building platform
build up at this stage. The batter slopes are based on the 1:3 grade advised by the geotechnical engineer. At
the next design stage, the extent of the permanent works associated with this upgrade can be reviewed with
options to reduce the extent by including retaining walls or steeper slopes, and potentially utilising ground
reinforcement techniques.
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The earthworks shown on drawing C23-01 show the potential disturbance areas associated with the possible
wastewater application and fill areas.

The concept phase estimate of topsoil strip has been done by taking the total earthworks area (565,000m?)
less the existing road area (6,000m?) = 49,000m? and multiplying this by a 200mm deep cut = 9,800m?.

Table 1 Estimation of earthworks volumes from drawing C20-01, see Appendix 01

Cut 20,880 m®
Fill 17,600 m?
Total +3,280 m®

All earthworks will be undertaken under the supervision of a Geotechnical Engineer and in accordance with
Geotechnical recommendations to ensure that the stability of the site and adjacent sites is maintained, and
adequate compaction of fill is achieved during construction. All batter slopes will be constructed in
accordance with the recommendations set out in Geosolve’s Geotechnical Report, presented in Table 2 - the
permanent cut slope values have been used as part of the conceptual earthworks modelling.

Table 2 Recommended maximum batter angles for cut slopes up to 3m high in site soils, taken
from Table 2 of Geosolve Geotechnical Report

Topsoil and Spﬂened Fan oH - 1V 3H: 1V 3H: 1V
Alluvium
Fan Alluvium 1.5H: 1V 3H: 1V 2.5H:1V

2.4 Treatment Requirements

The Contractor shall confirm treatment requirements with Otago Regional Council when submitting their
final erosion and sediment control plan prior to earthworks commencing. As a minimum, 100 mm water
clarity should be targeted for water treatment prior to discharging from site.
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3 DUST CONTROL
3.1 Prevention Measures

=  To minimise dust formation, the extent of exposed earth at one time shall be minimised where
feasible.
*  All exposed ground shall be sealed/re-vegetated as soon as practical.

3.2 Control Measures

Dust control is most critical during dry conditions. The potential for dust cloud formation will be monitored
visually on a daily basis by the consent holder/construction supervisor, during periods of operation.

The following control measures are proposed:

=  Water will be used to suppress dust if necessary.

= Construction should be completed in stages where possible, to minimise the area of exposed
ground at one time.

=  Sowing of grass or planting to reinstate batters and fill areas will be implemented as soon as
possible, which will also help to mitigate dust from affected ground.

= Referto AC GDOb Section G9.2 for best practice for this activity.

L EROSION AND SEDIMENTATION CONTROL

The existing site is dominated by grassed surfaces and generally slopes from the west to east at a gradient
of 5°-20°. There are two races crossing through the site and overland flow routes through the property drain
to either Pongs or Pringles Creek.

Left unchecked, stormwater runoff could erode exposed ground surfaces and deposit silt beyond the site
onto private property or into the two water races. Measures to prevent this are described in the following
sections.

4.1 Prevention Measures

The following preventative measures should be taken:

»  Existing grass/vegetation will be retained where practical until construction works are ready to
commence.

=  Construction should take place in stages where possible to minimise the amount of exposed (i.e.
un-vegetated/unsealed) ground at a time.

=  ltis recommended control measures be installed specifically for each lot rather than having an
overall site control system for each stage of construction.

=  Designated landscaped areas shall be vegetated as soon as practical.

L.2 Control Measures

The following measures could be used to help control sediment leaving the site in stormwater runoff.

4.2.1 General Control Measures
=  To aid the effectiveness of the sedimentation control measures, work is recommended to not be
undertaken during periods of heavy rain, and for the contractor to shore up and monitor the
measures in place during any storm event.

Roberts - Curtis Road 3 September 2021
138332.00 Page 9

Document Set ID: 7316826
Version: 1, Version Date: 03/08/2022



=  There have not been any springs encountered on-site. Perched ground water may need to be
drained before work starts. The discharge of the perched ground water should not cause erosion
or flooding to the adjacent land.

=  Subsoil drains may need to be installed so that once ground water is struck, water has a place to
drain to. The Contractor will need to develop their own strategy for managing ground water
across this site.

=  Afreshwater assessment will be undertaken before the construction of the culvert by an ecologist.
During their time on-site the ecologist should advise on the control measures that shall be put into
place during the extension of the culverts.

4.2.2 Super Silt Fences

Super silt fencing will prevent sediment from leaving the individual lots and sections of road where earthworks
are taking place in surface runoff. These are a standard boundary control measure, to be used downstream
of any construction zone to control water leaving the area while preventing sediment loss.

The indicative layout of super silt fences is shown on the ESC drawing, and should be adjusted based on the
detailed design and site conditions to adhere to the design criteria as shown in Table 3. Refer to AC GD05
Section F1.4, for typical details, design and installation requirements.

Slope steepness % Slope length (m) Spacing of returns Super silt fence length (m)

(maximum) (m) (maximum)
0-10% Unlimited 60 Unlimited
10 -20% 60 50 450
20 - 33% 30 40 300
33 - 50% 30 30 150
> 50% 15 20 75

Silt fences are not to be used as a means of reducing flow velocity or in areas where they will intercept
concentrated flow.

4.2.3 Clean Water Diversion Channels and Bunds

Stabilised channels and bunds will be used to prevent clean surface water entering the construction areas.
The stabilised channels will convey clean water away from the active earthworks areas. This will limit the
volume of water that enters stormwater areas that needs treatment. Only rain that falls within the active
earthworks area will need to be collected and treated prior to being discharged from site.

Refer to AC GDOb5 Section E2.1, for typical details, design, and installation requirements. The indicative layout
of clean water diversion bunds is shown on the ESCP drawing C23-01. Alternative layouts can be considered
where shorter individual clean water diversion bunds are used for individual lots, and should be adjusted
based on the detailed design, contractor’s construction methodology and site conditions, to adhere to the
design criteria.

The largest catchment for the diversion is less than 5 ha (refer to Appendix A for calculations and sketches).
Therefore, a standard clean water diversion arrangement is proposed as shown in the figure below.
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Existing vegetation to remain undisturbed Flow capacity to be confirmed Bund must be fully stabilised with
vegetation, geotextile or non
erodible aggregate/rock

\ 300 mm
L_E;:O mm minimum
r\ow —

—I

Original Ground

2 m minimum

Cross Section

The capacity of the diversion bund for various grades have been checked and is included in the calculations
in Appendix A.

An alternative arrangement for a diversion channel is shown in Figure 4, below, and should be used where
roadside swales have not yet been completed.

3:1 0r fatter Compacted Embankment

// 2:1 or fatter

Design flow depth L) = e

Original Grade - —~—_—

Cross Section

It is important that the channels follow contour lines to keep the grades of the channels shallow. The
contractor will need to incorporate stabilisation where velocities are greater than 1.0 m/s, as this will cause
erosion in the channel bed.

The contractor will also need to provide an adequate and stabilised outlet for each diversion. In most cases
the diversions will discharge to road swales or to stable watercourses. In all cases, the outlet must convey
runoff to a point where outflow will not cause damage (erosion, flooding).

4.2.4 Stabilised Construction Entrance

A stabilised construction entrance is to consist of washed aggregate, average 50-150 mm diameter, placed
150 mm thick (minimum), 4.0 m wide (minimum) and 10 m long (minimum). The aggregate is to be placed on
a woven geotextile mat, laid over the area where the stabilised entrance will be positioned. Ensure it is
correctly pinned and overlapped. Ensure the stabilised entrance drains back into the construction site - a
speed hump can be used for this purpose.
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A stabilised construction entrance will reduce the amount of sediment leaving site. It also clearly identifies
the authorised access points for construction vehicles. Combined with a formal wheel wash facility or shaker
ramp, this will prevent sediment being tracked onto the adjacent roadways. Where a wheel wash is required,
the surface of the stabilised entrance should be graded to the adjacent stabilised channel drain.

The Contractor shall check the vehicle entrance each day, to ensure no sediment is being tracked onto roads.
Any sediment shall be cleaned up immediately. The washed aggregate is to be replaced when the amount of
sediment build up is making the entrance ineffective.

Refer to AC GDOb5 Section E2.6, Figure 36 for typical details.

4.2.5 Geotextiles, Erosion Control Blankets, Revegetation and Mulching

Exposed areas should be stabilised as soon as practicable on completion of works, ensuring that any
materials used for ground stabilisation are fully biodegradable to avoid plastic fragments remaining in the
environment.

If any area of soil is to be left exposed for any long period of time; mulching, revegetation or geotextiles
should be used, in consideration of the general site conditions. This will prevent dust during dry weather or
erosion of the soil during periods of wet weather. When carrying out earthworks over a large area, use of
geotextile to progressively stabilise the surface is recommended. Geotextiles or mulching will provide a quick-
to-apply protective surface over exposed earth, allowing the Contractor to minimise the exposed area of
earth. Once earthworks are complete, a more permanent stabilising surface can be constructed (e.g.
compacted hardfill, coconut matting & grass seed).

Stockpiles shall be minimised by planning earthworks and cut to fill operations. If unavoidable they should
be covered with plastic covers to prevent stormwater runoff from eroding the material and creating
sedimentation.

Refer to AC GDOb Section E3.0 for soil and surface stabilisation practices.

4.3 Inspection Frequency

Table 4 sets out the minimum inspection requirements for the various sediment control devices on-site. The
Contractor shall confirm any inspection schedules with Council prior to commencing construction.

Sediment and Erosion Control Device Frequency of Inspection
Silt fences Daily (minimum]) + after every rainfall event
Stabilised construction entrance Daily + after every rainfall event
Earth bunding Weekly + after every rainfall event
Clean water diversion channels Weekly + after every rainfall event
Stabilised areas (geotextiles etc.) Daily + before/after every rainfall event

b L Contingency Measures

Weather forecasts will be regularly monitored by the Contractor for the duration of the works. Standard
practise is to install a rain gauge on-site. Where practical, emergency measures will be installed at critical
locations prior to the occurrence of heavy rainfall and storm events. For example; critical batters on site
should be covered with pinned geotextile material and additional riprap placed at discharge points and in
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diversion channels. This is to reduce the risk of sediment discharge from the site in the event of an extreme
storm event. This is particularly crucial on this site, with the ecological sensitivity of the creeks.

4.5 Emergency Response

The Contractor shall prepare a site-specific Emergency Response Plan as part of their Construction
Management Plan. However, any Emergency Response should aim to comply with the following procedures
in the event of any failure of erosion and sediment device on-site:

1. The Contractor should visit the site to survey the extent of damage.

2. Contact Otago Regional Council and the Principal to report the failure of the device and what
emergency measures are to be taken.

3. As soon as conditions allow safe work to progress, put temporary works in place to minimise further
damage to the device or structure and the surrounding environment. Temporary control measures
may include:

da. Forming bunds and diversion drains to control runoff;
b. Protect exposed surfaces by using geotextile or hay mulching;
c. Temporary backfill of any voids created by erosion during device failure;

4. Cleaning out downstream channels.

5. As soon as conditions allow, carry out remedial work downstream of the failed device to repair any
damage to infrastructure and property. Clean up deposited silt and debris. Reinstate surfaces and
structures to their original condition.

6. Review to identify the cause of the device failure. Potential factors may include rainfall event
intensitg/durotion, catchment size, catchment characteristics, the suitability of the device,
construction issues (installation practices etc), lack of maintenance and monitoring.

7. Confirm any amendments to the design of the failed device prior to commencing project site works.

8. Re-construct the device or structure in accordance with approved plans and maintain for the
remainder of the project work.
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5 CONTRACTOR INPUT
5.1 Contractor’s Construction Management Plan

Once a Contractor is appointed, and prior to start of the construction works, a Construction Management
Plan (CMP) will be prepared which sets out the details of the proposed construction methodology and
measures to be taken to minimise the potential erosion caused by construction.

5.2 Final Erosion & Sediment Control Plan

The Contractor will assume responsibility for overseeing erosion and sediment control maintenance and
monitoring for the duration of the works.

A final version of the ESCP shall be produced by the Contractor and will form part of the CMP and be
submitted to Otago Regional Council for approval. The Contractor’s emergency shut-down procedure in the
event of forecast heavy rainfall or spill shall be part of this documentation. Any conditions provided as part
of the Resource Consent will be incorporated into the final ESCP.

6 REFERENCES

Auckland Council. (2016). Erosion and Sediment Control Guide for Land Disturbing Activities in the
Auckland Region. Guidelin Document 2016/005.

Geosolve Ltd. (2020). Geotechnical Report for Resource Consent, Mcdougall's Block.

Queenstown Lakes District Council. (2019). QLDC Guidelines for Environmental Management Plans.
Queenstown: QLDC.
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Appendix A

Diversion Bund and Swale Flow Calcs
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Rainfall Intensity for Development
HIRDS V4 Intensity-Duration-Frequency Results
Sitename: curtis road
Coordinate system: WGS84
Longitude: 169.0056
Latitude: -44.8744
Temperature change results for site:

Roberts Development, Curtis Road, Cardrona

138332

GWF

25/08/2021

1of5

Rainfall intensities (mm/hr) :: RCP8.5 for the period 2081-2100

ARI AEP 10m 20m 30m ih 2h 6h 12h 24h 48h 72h 96h 120h
1.58 0.633 20.9 15.6 13.3 10.2 7.67 4.7 3.31 2.26 1.45 1.09 0.875 0.735
2 0.5 23.7 17.6 15 11.4 8.6 5.23 3.68 2.48 1.59 1.19 0.959 0.802
5 0.2 33.9 24.9 21 15.8 11.8 7.07 4.92 3.27 2.07 1.55 1.24 1.03
10 0.1 42.4 31 26 19.4 14.4 8.5 5.87 3.87 2.44 1.81 1.44 1.2
20 0.05 52.1 37.7 31.5 23.4 17.2 10.1 6.88 4.5 2.82 2.08 1.65 1.37
30 0.033 58.3 42.1 35.1 25.9 19 11 7.5 4.88 3.05 2.24 1.78 1.47
40 0.025 63 45.3 37.7 27.8 20.3 11.7 7.97 5.17 3.21 2.36 1.87 1.55
50 0.02 66.9 48 39.9 29.3 21.3 12.3 8.33 5.39 3.34 2.46 1.94 1.6
60 0.017 70.2 50.2 41.7 30.6 22.2 12.8 8.64 5.59 3.45 2.54 2 1.65
80 0.012 75.6 54 44.7 32.7 23.7 13.6 9.13 5.88 3.63 2.66 2.1 1.73
100 0.01 79.9 56.9 47.1 34.4 24.8 14.2 9.53 6.13 3.77 2.75 2.17 1.79
250 0.004 99.5 70.2 57.8 41.7 29.9 16.8 11.2 7.12 4.33 3.15 2.48 2.03

Notes:

1. Based on QLDC LDSC 2020 Section C4.3.5.1
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Roberts Development, Curtis Road, Cardrona

138332

GWF

25/08/2021

2 of 5

Time of Concentration (T ) for largest diversion bund catchment

Lo 283[(m Length of overland flow path

H 45[m Elevation difference

S 16% Average overland slope

n 0.045 Mannings n-value

t. 42 |mins for overland flow

L. 367|m Length of Diversion Bund

t. 5[mins for channel flow at 1.2m/s flow velocity
Total t, 47 [mins

Note: Calculations based on NZBC E1 - 2.3.2 (b)

Calculations based on AEP of 5% as per AC GDO5

Rainfall intensities (mm/hr) :: RCP8.5 for the period 2081-2100

R "
" Stage 3 stabilized | |

Document Set ID: 7316826

_— The road swale can be used as a clean water di

. Ifthe road swale has not been constructed,

* install 2 clean water diversion bund lined with geotextile.

s

Version: 1, Version Date: 03/08/2022

= P SN

iversion bund

1N

Storm Total Area Tc C | Q Comments
ARI AEP m’ mins (avg) mm/hr m3/s

20 0.5 42000 20 0.350 37.7] 0.154

20 0.5 42000 30 0.350 31.5| 0.129

20 0.5 42000 47 0.350 26.9| 0.110 [Interpolated

20 0.5 42000 60 0.350 23.4| 0.096




Project Name:|Roberts Development, Curtis Road, Cardrona

Project Number:|138332

Author:|GWF

Checked by:

Date: (25/08/2021

Page:|3 of 5

MANNINGS EQUATION SOLUTION FOR UNIFORM FLOW IN A TRAPEZOIDAL CHANNEL - DIVERSION BUNDS
CALCULATE FLOW DEPTH (Y) FOR A GIVEN FLOW AND CHANNEL CONFIGURATION

Qq = Design storm flow

Existing vegetation ta remain undisturbsed Flow capacity 1o be confirmed Bund must be Tully stabilised with
Z = Side Slope vegetation, geotextile ar nan
W = Channel floor width eredible aggregate/rock
300 mim

A = Area of flow

P = Wetted Perimeter l 530 mimn minimam

Fi
R = Hydraulic Radius = A/P Qw'_——-—__‘.__‘_l:'z.._
S = Channel Slope
n = Mannings n-value
Vmann = Calculated velocity Original Ground
Qann = Calculated flow A e
Accuracy test (%) = 2.50% - -
How to use this table: 1 Enter the channel characteristics-n, S, W, Z1, Z2, and flow (Q)
2 Guess (estimate) y and then adjust y to satisfy the "Check"column.
Adjust the "Accuracy test" if required to suit the situation and allow a healthy freeboard.
Suggestion: Test for the variation in "y" for a range of Mannings n values.
Calc. No | Mannings Q, S W (m) Z1 z2 A (m2) P (m) R(m) | Estimate| V.o Quiann Check
n (m’/s) y(m) | (m/s) | (m%s)
1 0.025 0.110 0.25% 0 6.3 3.0 0.24 2.14 0.11 0.225 0.46 0.108|OK
2 0.025 0.110 0.5% 0 6.3 3.0 0.19 1.91 0.10 0.200 0.60 0.111|OK
3 0.025 0.110 1% 0 6.3 3.0 0.14 1.67 0.09 0.175 0.77 0.110{OK
4 0.025 0.110 2% 0 6.3 3.0 0.11 1.46 0.07 0.153 1.00 0.109|OK
5 0.025 0.110 4% 0 6.3 3.0 0.08 1.29 0.07 0.135 1.30 0.110{OK

Notes:

1. Typical section based on AC GDO5 Figure 17, cross section for clean water diversion bunds
2. Assume maximum allowable water depth to be 0.25m

3. Calculated water depth below maximum depth for range of channel grades

4. Based on velocity, channels should be lined for slopes from 2% and steeper
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Project Name: [Roberts Development, Curtis Road, Cardrona

Project Number:|138332

Author:|GWF

Checked by:

Date: (25/08/2021

Page: |4 of 5

Time of Concentration (T ) for largest possible swale catchment

L, 796|m Length of overland flow path

H 105(m Elevation difference

S 13% Average overland slope

n 0.045 Mannings n-value

t, 61|mins for overland flow

L. 1020|m Length of Diversion Bund

t, 14|mins for channel flow at 1.2m/s flow velocity
Total t, 75|mins

Note: Calculations based on NZBC E1 - 2.3.2 (b)

Calculations based on AEP of 5% as per AC GDO5
Rainfall intensities (mm/hr) :: RCP8.5 for the period 2081-2100

Storm Total Area Tc C | Q Comments
ARI AEP m’ mins (avg) mm/hr m3/s

20 0.5 153000 20 0.350 37.7] 0.561

20 0.5 153000 30 0.350 31.5| 0.469

20 0.5 153000 60 0.350 23.4| 0.348

20 0.5 153000 75 0.350 21.8| 0.325 ([Interpolated

20 0.5 153000 120 0.350 17.2| 0.256
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Roberts Development, Curtis Road, Cardrona

138332

GWF

25/08/2021

50f5

MANNINGS EQUATION SOLUTION FOR UNIFORM FLOW IN A TRAPEZOIDAL CHANNEL - SWALES
CALCULATE FLOW DEPTH (Y) FOR A GIVEN FLOW AND CHANNEL CONFIGURATION

Qq = Design storm flow

Z = Side Slope

W = Channel floor width

A = Area of flow

P = Wetted Perimeter

R = Hydraulic Radius = A/P
S = Channel Slope

n = Mannings n-value
Vinann = Calculated velocity

Qpnann = Calculated flow

GRASS SWALE

b

MIN. OF 200

BELOW LOWEST
SUBGRADE LEVEL

1108 SLOTTED PYC OR CORRUGATED
POLYETHYLENE PUNCHED SUBSOIL DRAIN

100mm TOPSOIL

AND GiSSiNG

(MAY NOT BE REQUIRED IN PERMEABLE SOILS)

200

M\ FILTER CLOTH ARDUND FILTER MATERIAL
PERVIDUS FILTER MATERIAL

Accuracy test (%) = 2.50% SWALE CROSS SECTION
How to use this table: 1 Enter the channel characteristics- n, S, W, Z1, Z2, and flow (Q)
2 Guess (estimate) y and then adjust y to satisfy the "Check"column.
Adjust the "Accuracy test" if required to suit the situation and allow a healthy freeboard.
Suggestion: Test for the variation in "y" for a range of Mannings n values.
Calc. No | Mannings Qo S W (m) 21 22 A (m2) P (m) R(m) [Estimate| Vy.m Qyrann Check
n (m*/s) y(m) | (m/s) [ (m?s)
1 0.03 0.325 0.25% 0.3 4.0 4.0 0.60 3.19 0.19 0.350 0.54 0.324|0K
2 0.03 0.325 0.5% 0.3 4.0 4.0 0.46 2.82 0.16 0.305 0.71 0.328|0K
3 0.03 0.325 1% 0.3 4.0 4.0 0.36 2.49 0.15 0.265 0.92 0.332|0K
4 0.03 0.325 2% 0.3 4.0 4.0 0.27 2.16 0.13 0.225 1.18 0.319|0K
5 0.03 0.325 4% 0.3 4.0 4.0 0.21 1.91 0.11 0.195 1.53 0.323|0K
Notes:

1. Typical swale section based on QLDC LDSC standard drawing B5-5
2. Propose swale depth (d) of 0.5m to allow for sufficient freeboard
3. Detailed design of roads will determine swale grade and final swale design

4. Check dams will be required for grades steeper than 5%, and will be determined during detailed design
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1 Infroduction

1.1 Overview

Roberts Family Trust (RFT) is seeking resource consent to undertake a subdivision
to form 16 residential lots off Curtis Road in Cardrona (see Figure 1). The
development will require clearance of vegetation and earthworks for building
platforms, associated curtilage and for access ways. To assess the potential
impacts of the proposed vegetation clearance on the local ecological values,
RFT commissioned e3Scientific Limited (e3s) to undertake an ecological
assessment of the proposed areas to be developed. This ecological assessment
describes the ecological values within the proposed house lots and reviews the
ecological implications of the proposal.

Cardrona Ski
Field Road

3«

_‘ as Curtis Road

f,‘

s 7

_.'4"— Cardrona Valley Road

Approximate Scale
————

500 m

Figure 1: Site location plan.

Base map - Google Earth
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1.2 Ecological Report Structure
The report is structured as follows:

e Section 2: Description of the environmental context and the proposed
vegetation clearance and associated earthworks.

¢ Section 3: The methodology employed during the ecological assessment.

e Section 4: Description of the flora and faunal values present within the
subject areas.

e Section 5: Assessment of the significance of the ecological values within
the development footprint

e Section 6: Ecological Impact Assessment.

e Section 7: Conclusions and recommendations.

1.3 Limitations

e3s performed the services in a manner consistent with the normal level of care
and expertise exercised by members of the environmental science profession. No
warranties, express or implied, are made. The confidence in the findings is limited
by the Scope of Work, and limited data due to the site visit being at one time of
year. A full range of biota that are present at this site may not have been seen or
recorded, however, desktop research was utilised to aid the assessment.

The results of this assessment are based upon site inspections conducted by e3s
personnel, and information provided in scientfific literature. All conclusions and
recommendations regarding the properties are the professional opinions of e3s
personnel involved with the project, subject to the qualifications made above.
While normal assessments of data reliability have been made, e€3s assumes no
responsibility or liability for errors in any data obtained from regulatory agencies,
statements from sources outside e3s, or developments resulting from situations
outside the scope of this project.
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2 Description of the Activity and Existing
Environment

2.1 Environmental Context

The proposed subdivision works are situated on an undulating terrace to the west
of the Cardrona township. The house lots are predominately located to the south
of Pongs Creek with the exception of the Lot 1 which is located on the eastern
boundary to the north of Pongs Creek. All of the proposed lots are situated in the
Shotover Ecological District within the Lakes Ecological Region (DOC, 2019). Under
the operative Queenstown Lakes District Council District Plan the area is zoned
Rural General (QLDC, 2017).

The area for the ecologicalreview is presented in Figure 2 and henceforth referred
to as ‘the house lots’, ‘Pongs Creek’, ‘Pringles Creek’ and collectively as the ‘study
area’. This Ecological Assessment only covers these identified areas, and not the
whole area as shown by the property and lot boundary in Figure 1 and Figure 2.
The study area occupies approximately 10 of the 54 hectares.

2.1.1 Physical Environment

The study areas are located on an undulating terrace, with gently sloping mounds
between shallow overland flow paths that drain towards Pongs Creek (see Plate
1). The site is located at an elevation of approximately 570 m to 670 m above sea
level. Based on the 1:250,000 Geological Map of New Zealand, the geology of
the area is predominantly segregated psammitic schist with subordinate pelitic
schist, rare greenschist and metachert. The site also contains undifferentiated
Pleistocene - Holocene fan deposits of variably weathered, unsorted, locally
derived, angular to rounded, sandy gravel in relatively older alluvial fans. Along
Pringles Creek, Holocene river deposits of loose, commonly angular, boulders,
gravel, sand, and silt forming alluvial fans are present. The NW Cardrona fault line
is located within the study area (GNS Science, 2019).
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Figure 2: Study area showing the proposed house lots.
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Plate 1: Photos showing the topography and gently sloping nature of the site.

2.1.2 Biological Environment
Flora

The vegetation and habitats present within the study area consist predominantly
of exotic pasture grassilands and scattered grey shrubland species, which are
similar to those surrounding the study area and found throughout the Cardrona
Valley. The pre-European vegetation cover on the lower slopes would have
consisted of fescue tussock grassland, with speargrass and groves of matagouri
and Carex swamps. In the gully’s woodland of kanuka, matagouri, small-leaved
coprosmas and olearias, native broom and kowhai, with abundant lianes
including Rubus and Muehlenbeckia would have been present, and at the higher
elevations mountain beech and silver beech forest with species such as mountain
totara and mountain toatoa likely present (Leathwick, et al., 2003). The present-
day vegetation has been highly modified and no longer represents the pre-
European vegetation cover.

Fauna

The Conservation Resources Report for Branch Creek (DOC, 2006), which is
located approximately 3 km to the north of the study area, found a range of
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invertebrates including ground beetles, cicada, moths, butterflies, grasshoppers
and crickets which are commonly found within the Otago grasslands. This study
also found a number of species which have a restricted distribution, however,
these appear to be at higher elevations in the more alpine areas, than what is
present within the study area.

The Branch Creek Conservation Resources Report found no lizards in the highly
modified areas of lowland pasture or within 3 km of the Cardrona Valley Road
(DOC, 2006).

Native avifauna species that were observed within the Branch Creek Station
included grey warbler, harrier hawk, NZ falcon, pipit, Southern black-backed gull,
silvereye, spur-winged plover and tomtit (DOC, 2006). These species are known to
utilise habitat that is present within the study area.

2.2 Description of Activity

The proposed activity involves subdividing the property to create 16 residential
lots with associated building platforms. The proposal will include 19,500 m3 of cut
and 21,000 m3 of fill earthworks to create and upgrade accessways and
recontour the land for building platforms. It is also proposed to upgrade and
widen the access way over Pongs Creek and Pringle Creek to form a chip sealed
road.

On site wastewater is proposed as no public system is available. A tertiary
wastewater freatment plant with a communal disposal field is proposed to treat
and dispose of wastewater generated by the 16 lots. No discharge from either of
these dispersal fields will enter Pongs Creek above the perched culvert. Cut off
drains will be used to ensure that any discharge from the communal waste field
enters Pongs Creek below the culvert. A 50 m buffer between the dispersal fields
and both Pongs Creek and Pringles Creek will be maintained.

On site stormwater is also proposed as no public system or connection is available.
A combination of soakage pits, swales and dispersal fields will be used. These
systems will be designed to mimic the natural hydrology of the site and overland
flow paths will be maintained. In addition, a stormwater management area has
also been included on the eastern site boundary. This area will primarily capture
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runoff from the adjacent road and will provide storage volume to match pre and
post development flows without solely relying on tanks and soakage.

Mass native plantings are proposed within each of the house lots. These plantings
total approximately 4.6 hectares. Indigenous vegetation communities proposed
to be cleared in the study area include grey shrubland and Raoulia cushion field.
These communities are described in section 4.1
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3 Methodology

The ecological assessment of effects for the proposed subdivision at Curtis Road
in Cardrona is based on a desktop study, and a site visit completed on 31 May
2019.

3.1 Desktop Research and Site Visit
The desktop and site visit included:

e Review of existing ecological information to determine ecological habitats
and species likely present on the site; and,

e Asite visit to survey the vegetation communities and faunal habitats. The
site survey involved walking through the study area that is proposed to be
disturbed to record the species observed. Representative photographs of
the proposed area were taken and are provided within this report.

3.2 Assessment of Information

An assessment of the species and ecological habitats present was conducted by
undertaking the following steps:

e Establishing the representativeness of the ecological habitats present and
significance through a site visit and a review of the expected pre-
disturbance vegetation and Land Environments of New Zealand (LENZ)
classification (Leathwick, et al., 2003).

e Establishing the presence and significance of plant species through a site
visit and the Department of Conservation’s threat classification for New
Zealand vascular plants (de Lange, et al., 2018).

e Establishing the likely presence and significance of native avifauna species
through a site visit, existing scientific knowledge and the Department of
Conservation’s threat classification for New Zealand birds (Robertson, et
al., 2017).

e Establishing the possible presence and significance of invertebrate and
lizard species through a review of existing scientific knowledge.
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4 Ecological Values

4.1 Vegetation

The main vegetation habitat present within the house lots and fill areas is highly
modified exotic pasture grassland (see Plate 2). The main species present within
these grasslands are brown top (Agrostis capillaris) and chewing's fescue
(Festuca rubra), which form a thick cover over most of the study area. Other
exotic species present where the grasses thin out include white clover (Trifolium
repens), woolly mullein (Verbascum thapsus), thistles (Cirsium sp.), moth mullein
(Verbascum virgatum), sheeps sorrel (Rumex acetosella), Yorkshire fog (Holcus
lanatus), yarrow (Achillea millefolium), St John's wort (Hypericum perforatum) and
mouse-ear hawkweed (Pilosella officinarum). Exotic shrubs that are present
throughout the study area include hawthorn, English broom (Cytisus scoparius),
sweet briar (Rosa rubiginosa), with scattered elderflower (Sambucus nigra). Native
species include the At Risk — Declining matagouri (Discaria toumatou), which is
located throughout the study areas, along with the occasional porcupine shrub
(Melicytus alpinus) and hard tussock (Festuca novae-zelandiae).

In the damper areas, where there is overland flow occurring (see Plate 2), species
such as Juncus effusus var. compactus, Juncus tenuis, Carex leporina and the
native Juncus edgariae are present, as well as the species listed above.

A small patch of cushion field (see Plate 2) is located on proposed Lot 15. Species
present amongst the heavily grazed grasses include Raoulia subsericea, Raoulia
tenuicaulis, the At Risk — Declining Raoulia australis and the At Risk — Declining
Raoulia parkii. This area is present due to rabbits keeping the pasture grass low.

The vegetation along Pongs Creek is similar to that on the house lots. The
dominant vegetation is exotic pasture grasses, with numerous hawthorn, briar,
broom and matagouri bushes (see Plate 2). Other species noted along the creek
include Carex coriacea, prickly shield fern (Polystichum vestitum), golden
spaniard (Aciphylla aurea) and one Olearia odorata. Additional species to those
mentioned that are found along Pringles Creek include Veronica salicifolia and
more Olearia odorata plants. Native species such as lancewood, kowhai,
cabbage frees, mountain beech and Olearia odorata have been planted along
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Pongs Creek and Pringles Creek. Exotic willow trees are present at the crossing of
Pongs Creek.

Mature pine frees are present, along with seedlings of Douglas fir (Pseudotsuga
menziesii) and contorta pine (Pinus contorta). Larch trees (Larix decidua) are
present within the property boundary, but not within the study areas.

Plate 2: Examples of vegetation within the site. A & B - Exotic grasslands with
scattered shrubs. C - Overland flow area. D & E - Pongs Creek. F - Area of cushion
field.
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4.2 Fauna

4.2.1 Avifauna

Native bird species that were observed during the site visit included harrier hawks
(Circus approximans), silvereyes (Zosterops Ilateralis lateralis), grey warbler
(Gerygone igata) and paradise shelduck (Tadorna variegata). These species
have a conservation status of Not Threatened (Robertson et al., 2017). Infroduced
and naturalised species that were recorded included Australion magpies
(Gymnorhina tibicen), chaffinch (Fringilla coelebs), blackbirds (Turdus merula),
greenfinch (Carduelis chloris) and yellow hammer (Emberiza citrinella).

4.2.2 Fish

Pongs Creek is a known, secure population of the Clutha flathead galaxias
(Galaxias “species D") which has a conservation status of Threatened — Nationally
Critical (Dunn et al., 2018). Clutha flathead galoxias have a very limited
distribution in waterways in Otago.

In April 2016 the Department of Conservation undertook an electric fishing survey
of Pongs Creek in order to investigate the population of Clutha flathead galaxias.
The survey methods and findings were documented in a Department of
Conservation file note (see Appendix A). The investigation included 29 survey
locations along the creek with a total of 68 galaxias captured.

The DOC investigation found a perched culvert downstream of the recorded
galaxias population is a significant barrier to the movement of koaro and brown
trout and this barrier has securely protected nearly 1 km of flathead galaxias
habitat.

The New Zealand Freshwater Fish Database shows that the only species recorded
in Pringles Creek is Brown Trout (Salmo trutta). The culvert present in Pringles Creek
allows for fish passage.

4.2.3 Lizards

Based on previous lizard surveys within the surrounding Cardrona area (DOC,
2006) on habitat and in vegetation that is similar to that present within the study
area, there is a low likelihood of lizards being present. The Branch Creek

Conservation Resources Report found no lizard species in the highly modified
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areas of lowland pasture or within 3 km of the Cardrona Valley Road. Lizards were
found along ridgelines, tussock grassland or in rocky valley gorges (DOC, 2006).
In order to confirm that lizards will not be disturbed during the construction phase
of the development, a condition of consent is proposed for a lizard survey to be
undertaken prior to the commencement of works.

4.3 Summary of Ecological Values
The existing ecological values within the proposed Curtis Road subdivision are
predominantly associated with the matagouri, cushion fields and Pongs Creek. A

summary of the ecological values on site are provided in Table 1 below.

Table 1: Summary of Ecological Values.

Ecological Value Description

The study area contains scattered At Risk —
Matagouri and cushion Declining matagouri and one small area of the At
fields Risk — Declining Raoulia australis and At Risk —
Declining Raoulia parkii.

Pongs Creek contains a population of the

Presence of threatened Threatened - Nationally Critical Clutha flathead

fauna .

galaxias.
Habitat for native bird The habitat present on site provides hunting, nesting
species and forging habitat for native bird species.
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5 Ecological Significance and Value

The assessment of the significance of the ecological values associated with the
study area are based on the following:

e The Operative QLDC District Plan Criteria for assessing ecological
significance (QLDC, 2009);

e The Ecological Impact Assessment (EclA) EIANZ guidelines for use in New
Zealand: terrestrial and freshwater ecosystems, 2nd edition (EIANZ, 2018);
and,

e New Zealand’s Department of Conservation threatened flora and fauna
lists.

5.1 Queenstown Lakes District Plan Ecological Significance
Criteria

5.1.1 Habitat Ecological Values

An assessment of the vegetation and habitat has been completed using both the
EIANZ guidelines and the QLDC District Plan.
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Table 2: Assessment of the indigenous vegetation and habitat using the

ecological criteria in the EIANZ Guidelines and the QLDC District Plan.

Matter

Reasoning

Score
(EIANZ,
2018)

QLDC
Criteria
Satisfied

Representativeness

The exotic pasture grasslands and
riparian margin are no longer
representative of the vegetation
that would have been present in
the Wanaka and Shotover
Ecological Districts. The site has
been highly modified and the
indigenous vegetation that is
present is patchy. The grey
shrubland species are remnants of
a low  altitude  shrubland
community that has regenerated
after historic disturbance.

Moderate
- Low

No

Rarity/
distinctiveness

The study area contains the At Risk
— Declining matagouri, Raoulia
australis and Raoulia parkii.

Pongs Creek supports a
population of the Threatened -
Nationally Critical Clutha flathead
galaxias, which has a very limited
distribution  within  Otago. This
stretch of habitat is protected
from predatory fish species by a
perched culvert.

Habitat which contains acutely
and chronically  threatened
species is a National Priority 4
habitat.

High

Yes

Diversity and
pattern

The native vegetation present
within the study area has a low
diversity, which is a result of the

Low

No
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habitat modification that has
already occurred.

Ecological
context/Special
ecological
character

The highly modified open pasture
habitat does not  provide
preferable habitat for native bird
species. However, the perched
culvert in Pongs Creek has
provided a secure habitat for the
Clutha flathead galaxias. This
culvert has created a barrier to
other fish species, creating a
stretch of habitat where this fish is

able to survive.

High

Yes

Size and Shape

The length of Pongs Creek on the
site that is protected by the
culvert is approximately 800 m,
with more creek and tributaries
further upstream of the property
boundary. The highly modified
nature of the catchment has
resulted in this being a sensitive
habitat that will have little buffer
to change. However, this

catchment without further
modification, has the potential to
continue to support this species.

The native vegetation that is
proposed to be cleared s

scattered throughout the site.

N/A

Yes

Connectivity

The shrubland within the study
area although scattered, provides
a connection to the wider
shrubland remnants that are
found throughout the Cardrona
Valley.

Pongs Creek has high ecological
value due to the lack of

connectivity with the Cardrona

N/A

Yes
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River as a result of the perched

culvert.
Long Term The vegetation within the study | N/A Yes
Sustainability area is predominantly thick, exotic

grassland, which will restrict the
ability of native species to
establish within the site.

The riparian margin of Pongs
Creek is highly modified. Changes
in factors such as water flow paths
and sediment levels are likely to
affect the Clutha flathead
galaxias. However, without
modification in the study areas,
this species is likely to continue to
exist in stasis in this stretch of the

creek.

5.1.2 Fish Ecological Values

The Clutha flathead galaxias is present within Pongs Creek (DOC, 2016). This
species has a conservation status of Threatened — Nationally Critical. This species
has a restricted distribution in the Otago area, therefore the stretch of creek that
this species inhabits has Very High ecological value.

5.1.3 Bird Ecological Values

The scattered native and exoftic shrubs present amongst the pasture grassland
habitat, generally provides poor quality habitat for native bird species. The bird
species observed during the site visit have a conservation status of Not
Threatened or Introduced and Naturalised (Robertson, et al., 2017). Other species
which are known to uftilise habitat that is present within the study area and not
observed during the site visit include NZ falcon, pipit, Southern black-backed gull,
silvereye, spur-winged plover and tomtit (DOC, 2006). The pipit has a conservation
status of At Risk — Declining and the falcon is At Risk — Recovering (Robertson, et
al., 2017). The assighed ecological value under the EIANZ (2018) guidelines for
species that are At Risk — Declining is High and At Risk — Recovering is Moderate.
All other bird species have a Low conservation status. The habitats that these
species utilise are scattered throughout the wider Cardrona Valley.
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5.2 Summary of Ecological Significance and Values

The ecological values within the proposed residential lots and Pongs Creek has
been determined using the criteria outlined in the 2018 EIANZ Guidelines and the
significance criteria in the QLDC District Plan. The overall ecological value of the
terrestrial vegetation and habitat that is proposed to be disturbed is Moderate
and the ecological value of Pongs Creek is Very High. The habitats within the study
areas satisfies most of the QLDC significance criteria. The ecological value of the
At Risk — Declining matagouri, pipit, Raoulia australis and Raoulia parkii species is
High, the At Risk — Declining falcon is Moderate and the ecological value of the
Threatened — Nationally Critical Clutha flathead galaxias is Very High. All other Not
Threatened plant and fauna species are considered to have Low ecological
value.
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6 Ecological Impact Assessment

6.1 Ecological Impact Assessment Methodology

The ecological impact assessment follows the 2018 EIANZ Ecological Impact
Assessment Guidelines for New Zealand. This assessment is based on the
ecological values determined within the study area in Section 5, and the
magnitude of effect of the proposed activity, which is then used to determine the
ecological impact within the zone of influence, the wider context of individual
species populations and the extent of remaining vegetation and habitat within
the wider area. Ecological effects represent an effect on ecological or
conservation values that may warrant avoidance, mitigation and potentially
offsetting measures.

6.2 Direct Effects

The development of the proposed building platforms and associated curtilage
areas will result in the removal of individual indigenous plants and very small area
of indigenous vegetation that is estimated at less than 1000 square metres. The
site contains scattered matagouri and porcupine shrubs and one patch of
cushion field. The loss of these habitats and plants will be permanent. The
magnitude of the effect of the proposed disturbance to this vegetation is low as
the removal of scattered vegetation is minor in scale compared to the presence
of these species and communities both onsite and within the wider environment.
The vegetation removal proposed will there have a minor effect on the
ecological values of the site.

The proposed development will provide considerable positive ecological effects
to the terrestrial ecology through the planting of ecological restoration plantings
proposed through the development. These plantings will provide shelter and a
food resource for invertebrates and birds and will reintroduce plant species that
are no longer present on the site or the wider area. The plantings may also
encourage the movement of lizards into the area.

The proposed earthworks and recontouring of the topography of the study areas,
will result in disruption to overland flow paths. However, the development is

designed to maintain natural overland flow paths downgradient of the
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development, and stormwater attenuation and retention features are designed
to mimic the natural hydrology of the site.

The access to the proposed lots will be via the existing road alignment. Curtis Road
crosses both Pringles Creek and Pongs Creek which flow through culverts under
the road. This road will be required to be upgraded and widened to a chip sealed
road, which may involve stream works. The detailed design of these works has not
been finalised however e3s considers the existing culvert should be excluded from
upgrade works, if possible, as it currently forms an effective barrier to trout
migration into the upper reaches of Pongs Creek. Removing the risk of frout
migration will be fundamental in the design of upgrade work.

6.3 Indirect Effects

In addition to the direct effect of the earthworks on the vegetation and habitat it
is possible that the earthworks for the proposed building platforms, curtilage areas,
fill areas, mounds and roading could result in the mobilisation of sediment into
Pongs Creek and Pringles Creek. This effect is most prevalent during and
immediately following the construction phase. The habitat that is the most
sensitive to this potential effect is Pongs Creek and Pringles Creek as sediments
have the potential to affect water quality and deposit onto the bed of the creek.
The potential ecological impact of the sedimentation without management is
Very High. This potential effect can be managed by requiring a specific sediment
and erosion control management plan to mitigate the risk of runoff into overland
flow paths and watercourses.

6.3.1 Stormwater and Wastewater Effects

Stormwater and wastewater from the residential dwellings have the potential to
impact water quality, through increased pollutants and nutrients. This effect could
be delayed, as it will fake time for the pollutants to reach the creeks. The
infroduction of pollutants into the waterways could have a Very High magnitude
of effect as there is the potential for a degradation of water quality. The
ecological impact of wastewater and stormwater entering the creeks would be
Very High. This effect can be managed through vigilant design and placement
of the stormwater and wastewater freatment systems.
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Tertiary treatment of wastewater is proposed, along with a communal disposal
field. Cut off drains will be installed to ensure no discharge from the wastewater
communal field will occur to Pongs Creek above the perched culvert. Therefore,
the discharge of wastewater will not increase nutrient loads into the core flathead
galaxias habitat.

Stormwater will be discharged to soakage pits, swales and above ground
dispersal fields into vegetation. Stormwater discharge will not occur directly into
Pongs Creek and is to mimic the natural hydrology of the site. Particular care of
the stormwater placement on lot 11 is required due to the proximity of Pongs
Creek (less than 50 m). Other lotfs in close proximity where stormwater dispersal
field locations will require consideration to ensure no impact on Pongs Creek
include lots 7, 8, 9, 13 and 15.

6.3.2 Effects on Hydrology

The subdivision requires the installation of cut of drains up hydraulic gradient from
the building platforms in order to depress groundwater levels. The cutoff drains
will collect water and discharge into the individual lot stormwater system.

The stormwater systems discharge to ground or soakage fields. All stormwater
from the house sites will discharge into the Pongs Creek catchment. Therefore,
the groundwater throughflow diversion will not result in a loss of water from the
Pongs Creek catchment and there will be no reduction in groundwater recharge
into Pongs Creek.

Based on the above commentary, the subdivision will not result in a reduction of
stream flow in Pongs Creek.

6.3.3 Weeds

The infroduction and spread of exotic weed species, in particular along the creek
banks and in the riparian margin of Pongs Creek has the potential to impact the
ecology of the area. The ecological impact of this, without management
measures is Very High. The further infroduction and spread of exotic weed species
will result in competition for space and resources, resulting in a fundamental
change in the ecology of the creek. This effect can be managed by ensuring that
any machinery or equipment that is used during the proposed works is free of soil
that could contain seeds or plants that could contaminate the area. Only clean
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soil from outside the study area is to be brought onto the site, and no movement
of machinery within the riparian margin of Pongs Creek is to occur. Restricting the
movement of soil and machinery within the site will help to reduce the spread of
exofic weed species, in particular the infroduction of new weed species info
Pongs and Pringles Creek.

6.4 Impact Management Measures

Very High and High ecological effects represent an effect on ecological or
conservation values that warrants avoidance and/or extremely high intensity
mitigation and remediation actions. Roberts Family Trust have proposed to take
potable water from Pringles Creek rather than Pongs Creek to avoid further
fluctuations in the flowrate of Pongs Creek, especially during the drier months. It is
also proposed to undertake 4.6 hectares of native plantings in residential Lots 2 to
15 (see Appendix B).

To manage the effects of the proposal, e3s recommends the following consent
conditfions.

1. No works are to occur within Pongs Creek or within the riparian margin
without an assessment of the proposed effects occurring by a suitably
qualified ecologist.

2. Upgrading the road over Pongs and Pringles Creek shall be overseen
by a suitably qualified freshwater ecologist to ensure no disturbance to
the perched culvert.

3. The culvert design and installation in Pongs Creek is to be overseen by
a suitably qualified and experienced freshwater ecologist, with
expertise in fish passage and construction.

4. The alignment and associated installation methodology of the potable
water supply line and wastewater main across Pongs Creek is to be
assessed by a freshwater ecologist.

5. A sediment and erosion control management plan is to be prepared
prior to works commencing to mitigate the risk of runoff and
sedimentation into Pongs Creek, Pringles Creek and any overland flow
paths.

6. To confirm the presence or absence of lizards within the site, a survey is
to be carried out by a suitably qualified herpetologist prior to works
commencing. Any recommendations provided, including an
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application for a Wildlife Permit to the Department of Conservation are
to be adhered to by the consent holder.

Prior to any machinery or equipment entering the study areaq, it must be
cleaned and checked for soil that could potentially contain seeds or
exoftic plants that could further contaminate the site.

To reduce the spread of exofic weed species, in particular the
infroduction of new weed species info Pongs Creek only clean,
screened soil, is to be brought onto site.

No stormwater discharge is to occur directly info Pongs Creek and all
stormwater discharge is to mimic the natural hydrology of the site.
Detailed stormwater designed and placement on proposed Lot 7, 8, 9,
11, 13 and 15 is required due to the proximately of the Lots to Pongs
Creek to ensure no impact on Pongs Creek occurs.

No wastewater is to be discharged to Pongs Creek above the perched
culvert.

Ecological restoration plantings are to be installed in residential Lots 2 to
15 as set out in the development masterplan.

6.5 Summary

The proposed subdivision and creation of 16 residential lots has the potential to

impact the surrounding environment. The proposed activities have the potential
to impact Pongs Creek, which has a population of Clutha flathead galaxias. The
proposed development will only remove a relatively small amount of native

vegetation including At Risk — Declining matagouri and one patch of cushion

plants, however substantial native replanting, which will improve habitat for the

native fauna is proposed on the site.
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/ Conclusions and Recommendations

Based on the ecological assessment the following conclusions are made:

1.

Roberts Family Trust are seeking resource consent to undertake a
subdivision to form 16 residential lots off Curtis Road in Cardrona.

The proposal will include 19,500 m3 of cut and 21,000 m3 of fill earthworks.
Itis also proposed to upgrade and widen the access way over Pongs Creek
and Pringle Creek to form a chip sealed road.

The main vegetation habitat present within the house lots is highly modified
exotic pasture grassland. The At Risk — Declining matagouri is scattered as
individual plants through the site. A small patch of cushionfield which
includes the At Risk — Declining Raoulia australis and Raoulia parkii is
located on proposed Lot 15.

The development will require minor clearance of indigenous vegetation for
building platforms, associated curtlage and for access ways. The
indigenous vegetation clearance is estimated to be less than 1000 square
metres and is permitted under the Operative District Plan.

A secure population of the Threatened — Nationally Critical Clutha flathead
galaxias is present within Pongs Creek.

The overall ecological value of the vegetation that is proposed to be
disturbed is Moderate and the overall ecological value of Pongs Creek is
Very High.

Stormwater and wastewater disposal has been identified as a key risk to
the Clutha flathead galaxias population in Pongs Creek. Design of these
systems will ensure impact to the creek is avoided.

The development proposes extensive ecological restoration planting that
can provide a positive ecological benefit through providing a food source
and cover for native fauna and reintroducing indigenous species that are
no long present on the site or within the wider environment.

In summary, the ecological investigation has identified a range of ecological

values within the development site. e3s considers the development would result

in a positive benefit to the terrestrial ecology of the site given the scale of the

ecological restoration proposed. e3s also concludes that careful site design such

as placement of the wastewater disposal field and construction management
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can ensure the development can proceed without impacting the habitat of the
Clutha flathead galaxias.
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| Department of Conservation File Note
‘/ Te Papa Atawbar

Freshwater Survey Pongs Creek, Cardrona Valley, 19 April 2016.

Report prepared by Daniel Jack, Dunedin Office, field assistance by Florence Gaud,
Wanaka Office.

Introduction

Clutha flathead galaxias were first identified in the lower reaches of Pongs Creeks
following survey work completed by the Department of Conservation in December
2015. The survey was instigated by the landowner, Martin Curtis, who had observed
small fish residing in pools where the creek flows through his property. Brown trout
and koaro appeared to be displacing Clutha flathead galaxias and they were only
holding on in environmentally severe areas of habitat within the lower reaches of the
creek (Jack 2015). Martin Curtis has had a walk through the upper reaches of Pongs
Creek and observed fish occupying pools on the neighbouring property. Martin
approached the owner of the neighbouring property and secured access for the
Department of Conservation to survey the upper reaches of Pongs Creek. This file note

presents the findings of that survey.

Map 1. An aerial view of the 29 surveyed sites (red circles), and perched culvert, Pongs
Creek, Cardrona Valley, 19 April 2016.
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Methods/Results

A total of 29 sites (Map 1) were electro-fished using Kainga backpack electric fishing
machine (NIWA Instrument Systems). Each site fished covered approximately 10 m?
of wetted stream area. Surveyors moved in an upstream direction. The instream habitat
was predominantly a mixture of meandering riffle and long slow moving pool with the
occasional steep rapid. Overhanging vegetation and large boulders and cobbles
provided abundant fish refugia. Sedge and rush species comprised the riparian
vegetation as well as rough pasture grasses (Fig 1). Clutha flathead galaxias were found
throughout the upper reaches of Pongs Creek (Map 1) and occurred in a variety of size
ranges from 42 — 126 mm (Fig.2, Table 1). No brown trout or koaro were observed in
this area and some sites appeared to have no fish species. The presence of a large
perched culvert appears to be acting as a barrier to brown trout and koaro (Fig. 3, Map
1). The culvert (NZTM 1284323 / 5023115) was approximately 1 m high, falling onto
boulders. A single brown trout was present in the pool directly below the culvert.

Figure 1. Stream habitat above culvert, Pongs Creek, Cardrona Valley.
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Figure 2. Martin Curtis measuring three Clutha flathead galaxias, Pongs Creek,

Cardrona Valley.

r

Figure 3. Perched culvert in Pongs Creeks, Cardrona Valley (NZTM 1284323 /
5023115).
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Discussion

The perched culvert prevents the upstream colonization of both koaro and brown trout
into the upper reaches of Pongs Creek. This is a significant barrier, securely protecting
nearly 1 km of Clutha flathead galaxias habitat. An additional advantage for this barrier
is the absence of a plunge pool below the culvert which substantially reduces the chance

that brown trout would be able to jump up during high surface flows.

Only one brown trout was observed just downstream of the culvert in a deep pool and
a single Clutha flathead galaxias was observed in the section of creek flowing through
Martin Curtis’s property. High temperatures in addition to low water flows are lethal to
brown trout (Elliot 2000) however galaxiid fishes may survive short periods of
exposure to higher water temperatures provided refugia is available amongst the
substratum (Dunn 2003). It appears the severe low surface flows during the 2015-16
summer have drastically reduced all fish species numbers within Martin’s section of
Pongs Creek. Sites surveyed in the upper catchment of Pongs Creek that had no fish
species presence may also have been affected during this period. Despite the drought
conditions in the Cardrona Valley the Clutha flathead galaxias in Pongs Creek above

the culvert have survived the low surface flows.

This is the second documentation of a secure population of Clutha flathead galaxias in
the Cardrona Valley. The use of perched culverts as a barrier in other tributaries
containing Clutha flathead galaxias may be a viable tool of protection. This reinforces
the necessity of site visits during the RMA consenting processes where threatened fish
species occur to identify potential opportunities.
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Table 1. Summary of sites surveyed, grid reference (NZTM), fish species, number
captured and size range, Pongs Creek, 19 April 2016.

Easting Northing | Species (n) Size range (mm)
1284232 5023176 Clutha flathead galaxias (7) 65 - 81
1284212 5023208 No species

1284191 5023210 Clutha flathead galaxias (1) 97
1284084 5023231 Clutha flathead galaxias (2) 88, 111
1284055 5023231 Clutha flathead galaxias (2) 84, 88
1284031 5023216 Clutha flathead galaxias (3) 74 -90
1284009 5023210 Clutha flathead galaxias (3) 57-101
1283973 5023186 Clutha flathead galaxias (2) 78, 87
1283945 5023164 Clutha flathead galaxias (2) 85, 110
1283900 5023140 No species

1283885 5023144 Clutha flathead galaxias (1) 53
1283868 5023136 Clutha flathead galaxias (1) 76
1283818 5023134 No species

1283798 5023137 Clutha flathead galaxias (8) 53-93
1283752 5023119 Clutha flathead galaxias (1) 86
1283708 5023121 Clutha flathead galaxias (4) 60 - 91
1283671 5023126 Clutha flathead galaxias (1) 68
1283635 5023129 Clutha flathead galaxias (5) 55-73
1283587 5023129 Clutha flathead galaxias (1) 54
1283499 5023115 Clutha flathead galaxias (2) 42,50
1283467 5023106 Clutha flathead galaxias (4) 42 - 86
1283442 5023107 Clutha flathead galaxias (2) 67, 80
1283339 5023116 Clutha flathead galaxias (3) 96 - 109
1283281 5023133 Clutha flathead galaxias (2) 78, 104
1283257 5023127 Clutha flathead galaxias (5) 50 - 104
1283230 5023117 Clutha flathead galaxias (3) 45 - 107
1283197 5023101 Clutha flathead galaxias (3) 91-126
1283176 | 5023095 No species

1284323 5023115 Brown trout (1) 180
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1 EXECUTIVE SUMMARY
1.1 Overview

Holmes has prepared this infrastructure feasibility report on behalf of Roberts Family Trust to support the
proposed formation of 16 lots (one of which will contain a previously consented building platform under
RM090876), including the establishment of 15 additional residential building platforms. The proposed
development is located west of Cardrona Valley Road off Pringles Creek Road, east of the Cardrona Ski
Field and south of the Pringles Creek subdivision.

The development envisioned will follow a low impact design philosophy to maintain its inherent rural and
rustic character. The associated infrastructure shall be sympathetic to the natural environment limiting
visual and environmental impacts.

1.2 Wastewater

Options for wastewater treatment that are either on-site or communal have been considered as well as
connecting to the recently completed ‘The Cardrona Valley’ wastewater scheme.

Due to the proposed lot layout and a perched water table across much of the site, it is not possible for each
lot to have its own on-site wastewater application area to dispose treated effluent to land, so a communal
one is needed.

The on-site treatment option would involve an on-site wastewater system providing primary, secondary and
potentially tertiary treatment before the effluent is pumped into a small-bore low-pressure community main
that conveys flows to the communal wastewater application area. The effluent would be applied to the
land via subsoil drip irrigation.

The communal treatment option would involve wastewater or primary treated effluent for each household
that is collected via a septic tank effluent pump (STEP) system. Each STEP system pumps to a small-bore
low-pressure main that conveys flows to a communal wastewater treatment plant where flows would be
treated to the required standard before effluent is discharged to the application area via subsoil drip
irrigation.

OLDC recently completed the Cardrona Valley wastewater upgrade, including wastewater reticulation and
treatment. Consideration during detailed design should be made for a connection point from the new
development to this scheme in lieu of the on-site and communal treatment. QLDC has indicated that there is
capacity available on this new scheme for the Roberts development. Their preference for the public
connection is along Curtis Road, and Down Pringles Creek Road to the pumpstation located at the
intersection with the Cardrona Valley Road.

1.3 Stormwater

There is no available public stormwater system to connect the development to, so options for stormwater
disposal include soakage and above ground dispersal. On-site rainwater harvesting tanks will also offer
retention of flow.

The proposed development will create a relatively small increase in impervious area, resulting in a small
increase in stormwater runoff. The increased impermeable area is from the roofs of the new buildings,
associated paved areas within the lots and upgrade of Curtis Road. Increase in peak stormwater
discharge resulting from the development will be mitigated through attenuation and retention features that
mimic the natural hydrology of the site. Natural overland flow paths will be maintained throughout the
development that will also deal with exceedance flows from the stormwater disposal devices.
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Stormwater runoff from the new roads will be collected in roadside swales which will offer attenuation of
flow before being discharged to the ground via soakage.

1.4 Water

There currently is no available public water supply system to connect the development to, so a new water
take from Pringles Creek is proposed to provide the required domestic, irrigation and firefighting water
requirements for the development.

There are onsite and communal storage options for provision of a potable water supply to meet the peak
domestic demand and static reserve firefighting requirements of the development. The preferred, and most
flexible option is to have on-site storage of domestic and firefighting water topped up by a communal
trickle feed main, distributing treated water from the new Pringles Creek surface water take.

QLDC is also finalising the Cardrona Valley Water Supply Scheme, which is a collaboration project with
Mount Cardrona Station. The infrastructure has not been commissioned, but a connection to this scheme is
viable option once commissioned. There may be an opportunity to recognise some synergies with this
development. A future point of connection should be considered during detailed design and incorporated.

1.5 Access

Access to the proposed development will continue to be via Cardrona Valley Road and Pringles Creek
Road.

The proposed road layout is shown on the masterplan. The specific design of the roads will be undertaken
during the detailed design phase of the project. All road geometry and construction will conform to the
requirements of the Queenstown Lakes District Council (QLDC) Land Development and Subdivision Code of
Practice (LDSC).

The unsealed section of Curtis Road, just past its junction with Pringles Creek Road to the main residential
cluster, will be upgraded to a LDSC Type E3 road.

The initial section of roading within the main residential cluster will be road type LDSC E2 road.
The other internal roads which serve less than 6 dwellings would be a type LDSC E1 road.

1.6 Bulk Enabling Earthworks

Bulk earthwork calculations have been completed to illustrate the volumes and grading required for the
proposed development. The total cut/fill on the site requires a net approx. 5,460m?® of cut.

1.7 Other services

Gas infrastructure does not extend to the development boundary and any gas use on site will require
individual gas bottle supply.

Aurora Energy’s grid is near the development and confirmation has been received that their network can
accommodate the project demands.

Chorus telecommunication grid is near the development and confirmation has been received that their
network can accommodate the project demands.
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2 INTRODUCTION

Holmes has been engaged by Roberts Family Trust to prepare an infrastructure report to support a resource
application for the proposed 16 lot Development at 10 Curtis Road in the Cardrona Valley.

Throughout this report the following terms are used:

*  Property - 10 Curtis Road, a 55.4 ha property consisting of the following existing lots: Lot 1
Deposited Plan 433836, Lot 6 Deposited Plan 34432 and Lot 1 Deposited Plan 425263. Refer to
Figure 1 below. The property is within the jurisdiction of QLDC and Otago Regional Council.

*  Lots - The property will be subdivided into 16 sections. The 16 subdivided sections affect a total
area of 1.6 ha of the property. Through the report the individual sections will be referred to as Lots.

= Site - the proposed lot; for example on-site would be within the individual lot.

=  Communal - outside of a lot, but inside the property, a centralised system.

Figure 1: Existing Lot Layout

Version 7
19 July 2022
138332.00

Document Set ID: 7316828
Version: 1, Version Date: 03/08/2022



3 PROJECT INPUTS

This study relies on the proposed development masterplan dated 31 of March 2022 by Baxter Design,
shown in Figure 2 and other information presented in Table 1.

Water tanks
Approx 30m*fanks x6,
above ground, pending
detailed design

Consented building platform
25mx40m - 1000m?#RMO$0874)

Proposed Building plafforms
32.6x23m - 750m?

Curtilage areas subject to design
confrols and common planting list

Native planting
undertaken by developer
|covenanted]

Proposed water fake from
> 's Creek with local freatment.
__{Referfo SK41 and Holmes report

for further details)

3.5m wide

Proposed Lot 2 o)
) {to remain)

Rubbish Collection area
refer to SK36

e Zone
Aréa 1o be protected from
further subdivision’ — ~

Pongs Creek Clutha Flathead Corridor
fenced and protected from stock

Proposed 1 Plant

{20m? shed with below ground plant
__ Refer to SK42 for more details)

Open pasture land surrounding \

retained for grazing and part of single fitie held by exis

Roberts Family Trust (existing dwelling)

Entry and Mailbox area
refer 1o SK34 t

Figure 2- Proposed Masterplan

Each of the proposed building platforms are approx. 750m2. Four-bedroom dwellings have been assumed
for each building platform. In accordance with AS/NZS 1547:2012 this would equate to a population of six
to seven people.
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Type

Specified

Provided by

Latest date / version

Notes

take volumes

Application 16 August

by
Light Detection and
Ranging (LiDAR) data NA LINZ 2019 1m contours
Computer Aided Design
(CAD) masterplan for
property boundary, lot
boundaries, planting Maestro
areas, riparian . Baxter Design 31/03/2022 See Master Plan
. . Projects
protection corridor,
building platforms, road
layout, and contour
levels
Road alignment and Mo?stro Bortlett_ 1/07/22
geometry Projects Consulting
Geotechnical Report
. Maestro for Resource Consent
Geotechnical Report Projects Geosolve Ltd (GeoSolve ref: 190098-
Rev3)
Pongs Creek is a known, secure
population of the Clutha
flathead galaxias (Galaxias
. Maestro C e Ecological Assessment species D) [DQC’ 2016), which
Ecological Assessment Proi E3 Scientific has a conservation status of
rojects v1.1 February 2020 . .
Threatened. This species is
currently protected from other
fish species by the presence of a
perched culvert.
e Wastewater application
Onsite Wastewat areas based on site
nsite Wastewater .
ter test
Management Site Ig)Aro?st;o E3 Scientific Version C, 23/09/2019 pe.rmeome eriesting
Assessment Report olects * p””:‘d"U’ secondary and
tertiary wastewater
treatment requirement
See Table 1 permitted and
Consented Water Takes:
e 0.5L/s& 25,000 L/day
Permitted and Maestro Environmental Certificate of (domestic + animal)
Consented water off- . . Compliance e 10L/s