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1 Introduction

This report has been prepared to assess potential noise effects from the Proposed Plan Change
(PPC) for the subject site at 1861 Ongaroto Road, Whakamaru, in South Waikato (Subject Site) to
establish a Rural Lifestyle Zone (previously referred to as Rural-Residential Zone). The subject site
for the PPCis across Lot 9 DP 425239 and Part Lot 1 DP 24479 on the south-western side of State
Highway 30 (SH30) Ongaroto Road. The Subject Site is mostly vacant, other than a standalone
dwelling, temporary buildings and structures, and internal gravel roading along the south-
western boundary. The Subject Site is generally gently to moderately sloping down to the south-
west.

In accordance with the South Waikato District Plan, the subject site is currently zoned General
Rural Zone. The PPC would result in the subject site being zoned Rural Lifestyle Zone. It is our
understanding that the purpose of the PPC is to enable a lifestyle subdivision.

This report is intended as an acoustic assessment of potential noise effects that can be received
and generated by activities that would be enabled by the proposed zoning. Assessment is made
in context of compliance with applicable regulations within the site and at adjacent sites, and
consideration of effects in context of protection of amenity of occupants and protection of
existing established activities from reverse sensitivity (i.e. complaints from future occupants.)
Assessment is made against applicable standards for the subject site, including the South
Waikato District Plan (SWDP) for adjacent sites and the Taupo District Plan (TDP) for sites across
Lake Whakamaru to the west. This report:

e |dentifies noise and vibration generating and receiving activities both within the
development and for the surrounding environment.

e Details relevant regulatory criteria and recommended guidelines pertaining to both
compliance and amenity of the facility.

e Proposes strategies, mitigation measures, and potential regulatory controls to be taken
into account to control amenity within the subject site, and the effects on surrounding
sites and activities, including reverse sensitivity.

This report is based on information provided by:

e Application for Plan Change by Feathers Planning dated 03/2023

e Further information request response by Feathers Planning dated 01/08/2023

e |Integrated Transportation Assessment by CKL dated 05/04/2023

e Engineering Assessment and Infrastructure Design Report by TITUS dated 19/02/2023
e Site Suitability and Natural Hazard Report by TITUS dated 19/02/2023

e Summary of Submissions dated 23/05/2023
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2 Site

2.1 lIdentification

The subject site for the PPCis across Lot 9 DP 425239 and Part Lot 1 DP 24479 on the south-
western side of State Highway 30 (SH30). The PPC s limited to the area shown below. For ease of
reference in this report, directional boundaries are noted in the figure below. For context, the
subject site is circa 1.62km along the boundary with SH30.

North-eastern Boundary

State Highway 30 |8

Eastern Boundary
of Western Lots

Figure 1 — Site Location — [Land Information New Zealand]

2.2 /Zoning

In accordance with the South Waikato District Plan (SWDP), the subject site and adjacent sites
are zoned General Rural Zone (GRUZ). Sites to the north are zoned Special Purpose Zone —
Electricity General (SPZ-ELG).

WWW.earcon.co.nz Page 6
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E Plan Link: Click Here

_ J Site Location J
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Ongarots Roag

Figure 2 — Site Zoning — [SWDC Public Maps]

2.3 Topography

The site topography includes a general slope down to the south-west.

2.4 Vicinity

The area in the vicinity of the subject site is generally rural in character with a reserve adjacent
to the south-western and southern boundary. The reserve is used for camping and recreational
activities. The north-eastern boundary is adjacent to State Highway 30, across which is
unoccupied land, we understand is mainly used for forestry. Lake Whakamaru is to the west of
the subject site, with a boat ramp located to the north of the subject site and a water ski club
located to the south of the subject site across the Lake.

Lots to the west across Lake Whakamaru are within the jurisdiction of The Taupo District Council,
with the closest areas noted to be generally rural with dwellings located at circa 750m from the
subject site across the lake and across Pokuru Road North. The closest residential area to the
subject site is circa 1km to the west of the northern end of the subject site across the lake in the
Taupo District.
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3 Applicable Regulatory Standards - Operational

In accordance with the South Waikato District Plan (SWDP) the following standards apply to the
subject site and adjacent sites pertaining to both the current zoning and proposed zoning:

3.1 Noise Measurement and Assessment
In accordance with NOISE-R6(1) of the SWDP the following applies:
(a) Noise shall be measured and assessed using the following standards:

o NZS6801:2008 Acoustics — Measurement of Environmental Sound

o NZS§6802:2008 Acoustics — Environmental Noise

e NZS 6803:1999 Acoustics - Construction Noise

e NZS6806: 2010 Acoustics — Road traffic Noise: New and altered roads

3.2 Definitions
In accordance with Section 3.1 of the SWDP, the following definitions apply:

e Notional Boundary: “means a line 20 metres from any side of a residential unit or
other building used for a noise sensitive activity, or the legal boundary where this is
closer to such a building.”

e Noise Sensitive Activity: “means residential activity, community facilities, education
facilities, hospitals and homes for the aged, offices, and visitor accommodation.”

e Building: “means a temporary or permanent movable or immovable physical
construction that is: partially or fully roofed; and fixed or located on or in land, but
excludes any motorised vehicle or other mode of transport that could be moved under
its own power.”

3.3 Zone Noise SWDC — General Rural Zone and Rural Lifestyle Zone

In accordance with the SWDP the following applies for noise received in a General Rural Zone
(GRUZ) and Rural Lifestyle Zones (RLZ) — previously referred to a Rural Residential Zone - as
applies to the subject site and adjacent sites:

Noise from any activity (but excluding those listed in Table 12-Specific Activity Noise
Limits) shall not exceed the following limits in Table 11 when measured at or within
the following receiving zones:

e Daytime 7am to 10pm: 50dB LAeq
e Night-time 10pm to 7am: 40dB LAeqg and 70dB LAFwiax
e To be measured and assessed within the notional boundary
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3.4 Zone Noise TDP — General Rural Zone

Sites to the west across the Lake are within the jurisdiction of the Taupo District Council,

whereby the Taupo District Plan (TDP) applies. In accordance with Chapter 12.6 of the TDP, the

following applies:

Noise-R2: The noise rating level arising from any activity measured within the boundary of

any MRZ, GRZ, LDRZ or NCZ site or the notional boundary of any residential zone site, other

than from the site where the noise is generated, shall not exceed the following limits:

e 7.00am — 7.00pm 50dB LAeq (15 mins)

e 7.00pm — 10.00pm 40dBLAeq (15 mins)

e 10.00pm — 7.00am 40dB LAeg (15 mins) and
e 10.00pm — 7.00am and 70dB LAF (max)

3.5 Road Noise —SH30
In accordance with NOISE-R3 of the SWDP, the following applies:

Buildings for noise sensitive activities [...]:

[...] located within 80m (measured from the nearest painted edge of the carriageway) of a

State Highway in an area with a 100km/h speed limit:

shall be constructed to comply with the following standards in Table 13 (Compliance shall be

confirmed in writing by a suitably qualified and experienced acoustic consultant.)

Table 13 — Internal Design Sound Levels
Internal Design Sound Levels

(based on AS/NZ 2107:2000 Recommended design levels and reverberation

times for building interiors)

Type of occupancy/activity Recommended Internal Design
Sound Levels dB L.,

Satisfactory Maximum

Residential Buildings

- Bedrooms 35
- Other habitable rooms 40
Visitor Accommodation - Bedrooms 35
Community facility, educational 35
facilities, health and veterinary services
Educational Buildings (Teaching spaces) 35
Office buildings (general office space) 40

Table 1 - Referencing Table 13 of SWDP Chapter 12.7

40
45
40
45

45
45

WWW.earcon.co.nz
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3.6 Noise Control Boundary (Electricity Generation)

The northern boundary of the subject site is at circa 35m from the Noise Control Boundary of the
Whakamaru Hydroelectric Power Station. In accordance with NOISE-R2 of the SWDP, Noise from
the power station is limited at the Noise Control Boundary as follows:

Noise [...] shall not exceed 45dB LAeq (15min) when measured at the relevant noise control
boundary shown in Figs 3 to 7. The noise limits shall not apply to sirens, circuit breakers and
hydro spills associated with the Electricity Generation Core Sites.

The following figure is representative of the location of the Noise Control Boundary, where noise
from power generation is limited to 45dB LAeq (15min).

Sk

SR T
Noon g
oundary

T ——
w SO LR
Noise Control B

Figure 3 - Noise Control Boundary - Northern boundary of the Subject Site - [SWDC Public Maps]

3.7 Principal Reasons
In accordance with NOISE-PR1 of the SWDP, the following applies:

“Historically, noise rules and New Zealand’s environmental noise standards have often been
based upon existing noise levels in an area. This approach is now disappearing, as it is
recognised that if there is to be development in an area, noise rules must provide an
appropriate level of amenity for the developed area, whilst at the same time allowing noise
generating activities to generate reasonable levels of noise. The assumption that new
residential units and/or business can be introduced into an area and somehow still maintain
a noise level consistent with an undeveloped area is generally impractical. The purpose of
the district plan’s noise limits is to allow development while controlling noise to an
appropriate level.”

WWW.earcon.co.nz Page 10



3.8 Noise Measurements and Assessment Provisions — NZS6802:2008

3.8.1 Assessment Time Interval

Regarding an appropriate time interval for measurement and assessment, and in accordance
with NZS 6802:2008, C5.2 the following applies:

“When using the simple method to determine a rating level, the measurement time
interval should generally be 15 minutes”

As such, and considering the activities involved with the use of the site would be continuous over
a 15 minute period, an assessment period of 15 minutes, as per the simple method required by
NZS 6802:2008, will be adopted in this report.

3.8.2 Audible Characteristics

In accordance with Standard NZS 6802:2008, consideration should be given to special audible
characteristics of noise (impulsiveness, tonality, etc.) as follows:

“Where the sound being assessed has a distinctive character which may affect its subjective
acceptability (for example it is noticeably impulsive or tonal) the representative sound level shall
be adjusted to take this into account. The adjustment shall be determined in accordance with the
provisions of Appendix B”

Based on the above, and where tonality is observed in noise sources as per the relevant
standards, a penalty shall be incurred (arithmetically added) to any noise predictions or
measurements as detailed in NZS 6802:2008 Appendix B, as follows:

e “B4.5 Where special audible characteristics are confirmed, the value of the
adjustment shall be 5 dB”

3.9 Resource Management Act
In accordance with the Resource Management ACT (RMA)

Section 16: Duty to avoid unreasonable noise
(1) Every occupier of land (including any premises and a coastal marine area),
and every person carrying out an activity in, on, or under the water body or
the coastal marine area, shall adopt a best practicable option to ensure
that the emission of noise from that land or water does not exceed a
reasonable level.

Additional to section 16, section 17 prescribes that every person has a duty to avoid,
remedy, or mitigate any adverse effects on the environment, including the effects from
noise.
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3.10 Anticipated Environmental Results

In accordance with NOISE-AER2 and NOISE-AER3 of the SWDP the following are anticipated
environmental results:

NOISE-AER2: Safeguarding the amenity levels of GRZ, RLZ and GRUZ zones from intrusive
noise, particularly at night.

NOISE-AER3: Avoiding reverse sensitivity issues arising from potentially noise sensitive
activities such as residential units being developed in COMZ and GIZ, or near other noise
generators.

4 Applicable Regulatory Standards — Construction

4.1 Noise Measurement and Assessment
In accordance with NOISE-R6(1) of the SWDP the following applies:
(a) Noise shall be measured and assessed using the following standards:

o NZS 6803:1999 Acoustics - Construction Noise

4.2 Construction Noise
In accordance with NOISE-R2 of the SWDP, the following applies:

Construction Noise: Comply with the provisions of NZS6803:1999 — Construction Noise

4.3 Construction Noise Limits

In accordance with NZS6803:1999, the following applies pertaining to the duration of works:
7.2.1 In tables 2 and 3:
(a) “Short-term” means construction work at any one location for up to 14 calendar days;

(b) “Typical duration” means construction work at any one location for more than 14 calendar
days but less than 20 weeks; and

(c) “Long-term” means construction work at any one location with a duration exceeding 20
weeks.

Future developments at the subject site would likely have durations exceeding 20 weeks, and as
such the noise limits pertaining to “Long term” apply as follows:

WWW.earcon.co.nz Page 12



Time of Time period Duration of work
week Typical duration Short-term Long-term
duration duration
(dBA) (dBA) (dBA)
Leq Linax Leq Lnax l’-eq Linax
Weekdays 0630-0730 60 75 65 75 55 75
0730-1800 75 90 80 95 70 85
1800-2000 70 85 75 90 65 80
2000-0630 45 75 45 75 45 75
Saturdays 0630-0730 45 75 45 75 45 75
0730-1800 75 90 80 95 70 85
1800-2000 45 75 45 75 45 75
2000-0630 45 75 45 75 45 75
Sundays and 0630-0730 45 75 45 75 45 75
public holidays 0730-1800 55 85 Bh 85 55 85
1800-2000 45 75 45 7] 45 75
2000-0630 45 75 45 75 45 75

Figure 4 - Referencing Table 3 of NZS6803 - upper limits for construction noise received in industrial or
commercial areas for all days of the year

WwWw.earcon.co.nz
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4.4  Vibration

In accordance with NOISE-R6(3) of the SWDP, the following applies to vibration generating
activities

(a) Vibration from any activity (excluding mineral exploration, mining and quarrying, as
specifically provided for in NOISE-R2 Table 12, shall be measured and assessed in
accordance with the following standards:

e AS2670.1-2001 Evaluation of human exposure to whole-body vibration — General
requirements

e AS2670.2-1990 Evaluation of human exposure to whole-body vibration -
Continuous and shock-induced vibration in buildings (1 to 80 Hz)

e DIN 4150-3:1999 Effects of vibration on structures

4.5 Vibration Limits

Considering the distances to the closest receivers (and taking into account Geotechnical advice
regarding foundation recommendations), it is unlikely any activities would reach materially
relevant vibration levels at any receivers. Nevertheless, we note for reference the guideline
structural limits. In accordance with the DIN 4150-3:2016 "Structural Vibration — Part 3: Effects
of Vibration on Structures" standard additional factors apply to limit the effects of vibrations at
different frequencies on different types of buildings. The DIN 4150-3:2016 guidelines are
summarised in the table below.

Peak Particle Velocity - PPV (mm/s)
Structure Type at the foundation at a frequency of
1Hzto 10 Hz 10 Hz to 50 Hz 50 Hz to 100Hz*
Industrial 20 20-40 40-50
Residential 5 5-15 15-20
Sensitive Structures 3 3-8 8-10
*At Frequencies above 100Hz, the values in this column can be used as minimum values

Table 2 - DIN4150-3:2016 - Guideline values of vibration velocity, for evaluating the effects of
short-term vibrations
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5 Existing Environment

Earcon Acoustics undertook a site survey and manned noise measurements at the subject site on
14/07/2025 between 12:30pm and 5:00pm. Noise measurements were undertaken in
accordance with the requirements of NZS6802:2008 and NZS6801:2008 with a calibrated Class 1
Sound Level Meter at a number of locations in the vicinity as shown in the figure below. Each
measurements was for a period of 15 minutes:

L =5
. ’“,«//
a{‘ ; 3
. Vo
\
~ o

/

Figure 5 - Noise Monitoring Locations

The following table is representative of the ambient and background noise levels at the locations
noted above:

Location Laeq Laio Lago Lamax
@ 30m from Generator 50dB 51dB 50 dB 52 dB
Location 1 62 dB 49 dB 24 dB 84 dB
Location 2 43 dB 44 dB 29 dB 72 dB
Location 3 35dB 38 dB 28 dB 54 dB
Location 4 35dB 38 dB 29 dB 49 dB
Location 5 42 dB 45 dB 24 dB 60 dB
Location 6 44 dB 49 dB 24 dB 58 dB

Table 3 - Monitoring Noise Levels
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The following table is a summary of the noise sources and character observed during the

measurements:

Location Observations

@ 30m from Domestic type power generator used adjacent to a parked vehicle towing a

Generator campervan. The following DropBox Link references a video representative of
the activity monitored.

Location 1 Main noise source was traffic along SH30. Utes and trucks were noted to
generate the highest noise levels.

Location 2 1 vehicle passed along internal road, helicopter tracking north and 1
commercial airline flying south

Location 3 Distant traffic - no vehicle movement in the reserve.

Location 4 Mainly ambient noise, 1 vehicle pulled up within approximately 50m to take
photos and enjoy the view, kept engine running then left.

Location 5 Mainly ambient noise, with some audible noise from caravaners. Elevated
noise was from SH 30 traffic being more audible due to topography

Location 6 Mainly traffic noise from SH 30. Noise included 1 plane traversal and the

distant sound of piling to the south-east (likely farming related audible from
across the lake)

Table 4 - Observations during monitoring period

In addition to the above, we noted the following pertaining to the subject site and surrounding
area:

Monitoring period is noted to be during the quiet boating and camping season.

e The site was occupied by approximately 10 RVs / Caravans and there were 2-3 visitors
including a motorcycle stopping to cook lunch then moving on.

e Feeback from campers indicates that it can get busy in the summer, as the location is
popular with tourists in rented RV’s, however, the reserve doesn’t generally get crowded.

e There is a ski club directly south across the lake.

e With the exception of the generator, noise from the campers and the reserve was

negligible.

As per the above, noise levels (in the absence of specific events like use of a generator) within
the reserve are generally away from SH30 are in the order of LAeq 35-40dB (ambient) and L90 25-
30dB (background) during the low occupancy season. Specific camping activities can increase
noise levels to circa LAeq 50dB in some areas. We would expect noise levels during night-time to
reduce to LAeq 25-30dBA. We note that the above noise levels are typical of rural areas.
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6 Noise Received

The following sections detail considerations of noise that would potentially be received by
buildings occupied by noise sensitive activities within the subject site (e.g. dwellings). We note
that the main noise source (received by the subject site) would be from traffic along State
Highway 30.

6.1 Traffic along State Highway 30

Published traffic count data® for SH30 in proximity to the subject site indicates existing traffic
volumes of AADT 489 Vehicles per day, with 21% Heavy Vehicles with a peak of 118 vehicle
movements per hour. Notwithstanding the fact this assessment pertains to a Proposed Plan
Change, we also take into account the potential for a proposed development to generate an
additional 561 vehicles per day with an addition of 73 vehicle movements during peak hour?.

The total from current and proposed traffic would yield an AADT of 1,050 per day, with 191
during peak hour. We note the following regarding traffic along SH30 in context of protection of
potential future dwellings from traffic noise:

e Heavy Vehicle Percentage: While we note that the additional vehicles from a proposed
development are likely light passenger vehicles, we conservatively assume the same 20%
heavy vehicle will be maintained. This collates with our observation that Utes have the
potential to generate elevated noise levels (higher than would be expected from light
passenger vehicles).

e Earth Bund: It is our understanding that a 2m high bund is proposed along the boundary
of the subject site with the state highway. We note this would materially reduce noise
propagation to the subject site from vehicle traversals. This is taken into account in the
noise modelling as a specific scenario, in addition to noise propagation independent of
the earth bund for potential upper floors (two storey dwellings).

e Design Year: When assessing noise from traffic, a future design year is typically used
whereby traffic volumes are double current levels (15 years with a 5% growth per year).

e Traffic Speed: As per Waka Kotahi open data portal, the section of SH30 in proximity to
the subject site is noted to have a speed limit of 100km/hr. As per the Traffic
Assessment?, speeds of 110km/hr are noted, which is conservatively used in this
assessment.

1 Waka Kotahi / NZTA One Network Road Classification -
https://nzta.maps.arcgis.com/apps/webappviewer/index.htm|?id=95fad5204ad243¢39d84c37701f614b0
% Integrated Transportation Assessment by CKL dated 05/04/2023 — Section 7.1.1

3 Integrated Transportation Assessment by CKL dated 05/04/2023 — Section 8.1.2
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As per the above, noise modelling for the purposes of assessment of noise incident on potential
dwellings within the subject site at a design year of 2040 is based on the following volumes:

AADT of 2,100 per day, with
390 during peak hour.

20% Heavy Vehicles
110km/hr speed

o O O O

To predict noise propagation at the subject site from the movements of traffic along SH30 an
environmental model was constructed for the road using the CadnaA computer modelling
program in accordance with the CoRTN standard for the Calculation of Road Traffic Noise. For
prediction of noise in context of compliance, the following parameters were incorporated into
the noise propagation models:

Parameter Value
State Highway

Standards CRTN, ISO9613 — RLS-90

Ground Attenuation Open Space: G=1 Roads, Pavements, G=0, Other: G=0.5
Atmospherics Temperature: 20°C, Rel. Humidity: 70%

Receiver Heights 1.5m above floor level (for floor being assessed)
Topography As per LINZ Contours

Traffic Speed - Internal 110 km/hr

Noise levels at the ground floors of the closest dwellings to the state highway (with a 2m earth
bund) would be:

e Circa LAeq 50dB during daytime
e Circa LAeq 43dB during night time

For potential upper floors of buildings closest to SH30, noise levels would be:

e Circa LAeq 56dB during daytime
e Circa LAeq 48dB during night time

For compliance assessment against the requirements of NOISE-R3, which are based on the

LAeqg(24hours) NOIse descriptor, noise levels would be as follows:

e Ground Floors: Circa LAeq (24hours) 48dB
e Upper Floors: Circa LAeq (24hours) 54dB
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6.2 Recreational Noise

The subject site is adjacent to a reserve, and to a lake with recreational facilities (e.g. boating, ski
club). The type and level of noise from activities within the reserve, even if occurring at the
north-eastern end of the reserve closer to the subject site (e.g. running generators with noise
levels of LAeq 60dB at 10m), would result in noise levels at the closest lots in the order of circa
LAeq 40dB, and at the closest dwellings at circa LAeq 37dB. Noise at these levels would not
interfere with residential type activities internally or externally. Typical external noise levels in
generally quiet residential environments is generally circa 40-45dBA. Notwithstanding noise
levels, the characteristics of noise from activities within the reserve would generally be in-line
with noise characteristics typically encountered in residential environments. We note the above
is based on activities typical of the current use of the reserve. Potential activities that generate
higher levels of noise would be subject to the applicable SWDP activity and zone noise limits
(which would be the same for the current and proposed zones). Compliance considerations are
discussed in more detail in Section 10.

6.3 Whakamaru Hydroelectric Power Station

The northern boundary of the subject site is at circa 35m from the Noise Control Boundary of the
Whakamaru Hydroelectric Power Station. In accordance with NOISE-R2 of the SWDP, Noise from
the power station is limited at the Noise Control Boundary to 45dB LAeq (15min). Considering the
distance involved to the noise sources associated with the Noise Control Boundary, the
maximum noise levels at the boundary of the subject site from the Power station would only be
circa 1dBA lower than noise at the Noise Control Boundary (i.e. circa 44dB LAcq (15min)).
Nevertheless, we note that the northern area of the subject site affected by this noise source
would also be in proximity to SH30 which generates materially higher noise levels at the
northernmost lots closest to the Noise Control Boundary (limit of earth bund extent along the
state highway). As such, cumulative noise including the Power Station would not be materially
higher than the LAecq (24nours) NOIse level from the State Highway. Nevertheless, this noise source
should be included cumulatively in the design and selection of materials to maintain internal
noise levels in dwellings within the SWDP criteria.

6.4 Other Noise Sources

Noise from ancillary activities in the surrounding environment (e.g. forestry, water-based
recreation, etc.) would be materially lower than noise from traffic along SH30, and even if taken
cumulatively would not contribute materially to the cumulative noise levels above noise from
the state highway. We note for the avoidance of doubt that noise from recreational and other
activities in the area may be just audible albeit would be materially lower than traffic noise.
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7 Operational Noise Generated

/7.1 Occupancy Noise

We note that occupancies of dwellings are not typically considered noise generating in context
of the surrounding environment. Nevertheless, we consider the potential for occupied dwellings
to generate noise up to what is lawfully allowed for by the provisions of the SWDP. For context,
the SWDP requires noise generated by any activity in the subject site (for both the current
zoning and proposed zoning) to be no higher than:

e [ A¢q 50dB during daytime
o | Aeq40dB and LAFmax 70dB during night-time

The above noise levels apply at the notional boundary of any lot, which is either 20m from the
dwelling or the boundary whichever is closer. For the purposes of assessing a worst case (albeit
unrealistic) scenario, we assume each of the potential lots within the subject site generates the
maximum allowed noise levels whereby noise at the notional boundaries with adjacent
neighbours is at the maximum lawful limit. The following figure shows a noise propagation
model for the unlikely worst-case day time scenario where each lot generates the maximum
lawfully allowed noise level (complying with the noise limits at adjacent lots).

Figure 6 - Noise Propagation from maximum lawfully allowed noise from the subject site — LAeq
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As per the above daytime noise levels in the reserve from the maximum lawfully allowed noise
from the subject site would be in the order of circa LAeq 35dB at the closest area to the subject
site reducing to circa 28-31dBA for the main areas of the reserve.

Noise at these levels, notwithstanding being an unlikely worst-case scenario, would not interrupt
recreational activities, and would not be materially higher than ambient noise levels
encountered within the reserve.

7.2  Noise from Internal Roads

In accordance with the CKL Transportation Assessment, a proposed development on the site
would generate traffic volumes of:

e 561 Traffic movement per day (AADT)
e Peak of 73 Trips per hour

In accordance with NOISE-R6(1) of the SWDP, noise from any new or altered roads must be
assessed in accordance with NZS 6806: 2010 Acoustics — Road traffic Noise: New and altered
roads.

In accordance with Section 1.3 of NZS6806:2010, the following applies:
1.3.1 This Standard does not apply to
(b) New and altered roads predicted to carry less than 2000 AADT at the design year;

Based on the above, the provisions of NZS6806:2010 do not apply to the proposed roads, as
these would have traffic volumes less than 2,000 AADT even if the traffic volumes double over
time.

Nevertheless, we consider noise from traffic along the internal roads in context of the peak hour
comprising 73 traffic movement per hour. As a conservative measure we assume all the traffic
volume at the peak hour traverses the full length of the subject site. Also as a conservative
measure, the shielding effects of buildings is disregarded. Based on these assumptions, noise
levels at the reserve from internal traffic during peak hour would be circa 30dBA.

Noise at these levels, even if taken cumulatively with the maximum lawful occupancy noise
levels, would not interrupt or disrupt recreational activities, and would not be materially higher
than ambient noise levels encountered within the reserve.
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7.3  Mechanical Plant and Power Inverters

It is our understanding that potential development would include solar power, which typically
requires inverters, and potential backup generators.

With regards to power inverters and considering the relatively large sizes of lots in the subject
site, noise from domestic type power inverters (and other mechanical plant if needed) would be
unlikely to be audible at neighbouring sites.

With regards to generators, we note that with appropriate selection, location and shielding,
these can readily be designed using commercially available equipment and materials to operate
within the compliance limits at all receivers.

Nevertheless, for the purposes of compliance with the noise limits at adjacent lots within the
subject site, we recommend that the selection, location and operation of mechanical plant and
power inverters is reviewed by a qualified acoustic consultant at the time of building consent.

8 Traffic Increase on SH30

Published traffic count data* for SH30 in proximity to the subject site indicates existing traffic
volumes of AADT 489 Vehicles per day, with 21% Heavy Vehicles with a peak of 118 vehicle
movements per hour.

Notwithstanding the fact this assessment pertains to a Proposed Plan Change, we also take into
account the potential for a proposed development to generate an additional 561 vehicles per
day with an addition of 73 vehicle movements during peak hour. The total from current and
proposed traffic would yield an AADT of 1,050 per day, with 191 during peak hour.

While we note that the additional vehicles from a proposed development are likely light
passenger vehicles, we conservatively assume the same 20% heavy vehicle will be maintained.
This collates with our observation that Utes have the potential to generate elevated noise levels
(higher than would be expected from light passenger vehicles).

The increase in traffic from the development would increase noise levels from SH30 by circa
3dBA (even conservatively assuming the same heavy vehicle percentage would still apply). We
note for context of effects that the threshold of differentiation between noise levels from most
people is circa 2-3dBA.

4 Waka Kotahi / NZTA One Network Road Classification -
https://nzta.maps.arcgis.com/apps/webappviewer/index.html[?id=95fad5204ad243¢c39d84c37701f614b0
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9 Reverse Sensitivity

Reverse sensitivity is the legal vulnerability of existing established activities to complaints from
introduction of new land use activities in the vicinity. Complaints from new land use can arise
against established activities regardless of whether these established activities are compliant or
not. Reverse sensitivity can arise from a lack of awareness of new occupants of the existing noise
environment. We note that the types of noise in the surrounding environment are not unusual
for residential environments. Furthermore, the noise levels from activities in the area are
generally low and more typical of rural environments. As such, it is unlikely that activities in the
vicinity of the subject site would give rise to reverse sensitivity concerns. We note for context
that the subject site is already a General Rural Zone where dwellings would be anticipated
(notwithstanding density, which is irrelevant in this context.)

10 Compliance Assessment

10.1 Noise Generated

We note that the SWDP noise limits in the current and proposed zones apply at the notional
boundaries of receiver lots, whereby the limits apply for buildings with occupancies that include
noise sensitive activities.

The definition of a building in the SWDP includes temporary movable or immovable physical
construction, expect motorised vehicles that move by their own power. As such, compliance is
required at 20m from any temporary building, including caravans (non-motorised), or at the
boundary whichever is closer.

The noise limits in the SWDP are the same for both the current zone and the proposed zone.
Each new occupancy within the subject site would be required to maintain noise levels within
the compliance limits at adjacent lots. As such, the lawfully allowed noise limit within the
proposed zone (i.e. between lots) would limit noise propagation to adjacent areas.

In context of compliance, each new occupancy within the subject site would be closer to the
adjacent lots than it would be to areas used for camping in the reserve. As such, noise limits
would be controlled more by the limits applicable at adjacent lots than it would be for temporary
buildings within the reserve.

Nevertheless, noise from dwellings can readily comply with the noise limits. Any non-compliance
would be a matter of enforcement as it would not be lawful and furthermore would likely occur
within the site (between lots) before occurring at adjacent areas.
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10.2 Noise Received (Internal Noise Limits)

In accordance with NOISE-R3, noise sensitive activities within 80m of SH30 must be designed and
constructed to achieve the internal noise limits detailed in Section 3.5. For dwellings as an
example, the internal compliance limits are LAeq(24 hours) 35dB in bedrooms and LAeq(24 hours) 40dB
in other habitable rooms. As detailed in Section 6.1, noise levels at the closest potential
dwellings (taking into account the proposed earth bund), would be

e Ground Floors: Circa LAeq (24hours) 48dB
e Upper Floors: Circa LAeq (24hours) 54dB

Based on the above, building envelopes would need to attenuate noise:

e Bedrooms: Circa 13dBA for ground floor, and 19dBA for upper floors.
e Other habitable spaces: Circa 8dBA for ground floor, and 14dBA for upper floors.

We note that a typical residential construction would generally attenuate 25dBA with windows
closed, and circa 10-15dBA with windows open (depending on window type and arrangement).

As such, some bedrooms and habitable spaces may require windows to be closed to comply with
the requirements of NOISE-R3 of the SWDP. This would require alternative ventilation, which in
this case would likely need to be achieved with trickle vents. It is our understanding that
dwellings are likely to be solar powered, whereby mechanical ventilation may not be feasible due
to the power demands during the night.

We note that this report pertains to a proposed plan change, whereby locations, orientations,
designs and materials of potential buildings are not confirmed at this stage. As required by
NOISE-R3, “Compliance [...] shall be confirmed in writing by a suitably qualified and experienced
acoustic consultant.” This would typically be done during a resource consent or building consent
stage.

Nevertheless, we note that compliance with the internal noise limits can readily be achieved with
commonly used materials and designs for all habitable spaces. As per the Recommendations
section below, the design and selection of materials for buildings containing noise sensitive
activities should be reviewed by a suitably qualified and experienced acoustic consultant at the
applicable consenting stage.
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11 Assessment of Operational Noise Effects

We note for reference that the noise limits in the SWDP are the same for both the current zone
and the proposed zone. We note that the current zoning of the subject site does not preclude
establishing residential buildings, albeit the difference between the zones pertains to potential
density of development. The context here is that the character of noise from the proposed zone
would not be expected to be different from the character of noise from the new zone,
notwithstanding levels associated with increased density.

With regards to the increased density, we note that each new occupancy is required to maintain
noise levels within the compliance limits at adjacent lots. As such, the lawfully allowed noise limit
would be controlled within the proposed zone by the provisions of NOISE-R1 of the SWDP. By
extension, controls of noise within the proposed zone would limit noise propagation to adjacent
areas. As detailed in Section 7.1, we modelled an unrealistic worst-case scenario where every lot
generates the maximum noise levels allowed at adjacent sites. Even taking this cumulatively with
noise from the new roads within the subject site, noise levels at the adjacent reserve area would
be in the order of LAeq 30-35dBA. We note this would be generally in-line with ambient noise
levels within the reserve, even during a quiet low occupancy period. For reference, we also
quote again from NOISE-PR1 of the SWDP:

“Historically, noise rules and New Zealand'’s environmental noise standards have often been
based upon existing noise levels in an area. This approach is now disappearing, as it is
recognised that if there is to be development in an area, noise rules must provide an
appropriate level of amenity for the developed area, whilst at the same time allowing noise
generating activities to generate reasonable levels of noise. The assumption that new
residential units and/or business can be introduced into an area and somehow still maintain
a noise level consistent with an undeveloped area is generally impractical. The purpose of
the district plan’s noise limits is to allow development while controlling noise to an
appropriate level.”

With regards to the potential for noise to propagate across the lake, we note that the highest
cumulative noise levels from the proposed zone (assuming an unrealistic worst-case scenario)
would be circa 30dBA at the edge of the lake. Even if noise propagated without attenuation
across the lake, these noise levels would be below typically encountered noise in rural
environments. While some domestic activities (e.g. lawn mowing) would be audible in the
vicinity, this would be similar to noise events that currently occur in the area (e.g. use of a small
generator)

As per the above, the proposed zoning would not introduce noise with material adverse effects
on the surrounding environment.
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12 Construction Noise

Construction works inevitably result in undesirable noise effects in the surrounding environment.
To quote from the national standard NZS6803:1999, pertaining to construction noise:

“Although this may mean that the noise is undesirable, it is not necessarily unreasonable
when all the relevant factors are taken into consideration. Construction noise is an
inherent part of the progress of society. As noise from construction projects is generally of
limited duration, people and communities will usually tolerate a higher noise level
provided it is no louder than necessary, and occurs within appropriate hours of the day.”

Based on this, it is reasonable to assume that for appropriate hours of the day, works that
maintain noise levels within the compliance limits are deemed to have reasonable effects. In
context of potential for noise generation from construction activities, we refer to the Site
Suitability and Natural Hazard Report by Titus Consulting dated 19/02/2025, which includes
Geotechnical advice pertaining to the stratigraphy of the site and foundation recommendations.
While it is not possible to confirm construction methodologies at this stage, we do note that
geotechnical advice® indicates that:

“I...] waffle raft foundations are considered acceptable for the site, given that appropriate
earthworks are carried out, and the requirements of the building code are met.”

Taking this into account, construction works are likely achievable without the need for impact or
vibratory driven piling, which is typically the highest noise and vibration generating activity from
works for similar scale sites and ground conditions. We also note that the distances involved to
the closest receivers mean that construction works can be practicably managed within the
compliance limits, provided best practice measures and appropriate equipment, methodology
and schedules are adopted.

Notwithstanding the above, we note that it is not possible at this stage (proposed plan change)
to confirm work methodologies (e.g. retention, foundations, cut/fill plans, etc.). As such, we
recommend that the works are managed through a Construction Noise and Vibration
Management Plan (CNVMP) certified by the Council prior to any works commencing. This would
include, inter alia, work hours, equipment and methodology restrictions, mitigation measures,
best practice measures, contingency measures, neighbour communication, complaint
management procedures, etc. As such, it is our opinion that construction works for the type of
development that would be enabled by the proposed zoning can practicably be managed within
the compliance limits at all receiver provided the works are managed through a council certified
CNVMP.

> Site Suitability and Natural Hazard Report by TITUS dated 19/02/2023
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13 Recommendations

There is no need for noise management controls for the PPC. We recommend the following in
context of management and control of noise from potential developments within the subject site
that would be enabled by the proposed plan change. These management controls are only
applicable at the relevant consenting stage of the development and not at the re-zoning stage:

e The design and selection of materials for buildings containing noise sensitive activities
within 80m of SH30 should be reviewed by a suitably qualified and experienced acoustic
consultant for compliance with the requirements of NOISE-R3 of the SWDP.

e The selection, location and operation of mechanical plant and power inverters should be
reviewed by a qualified acoustic consultant.

e Construction works should be managed through a Construction Noise and Vibration
Management Plan (CNVMP) certified by the Council prior to any works commencing.

14 Summary

This report pertains to the proposed plan change to rezone the subject site from General Rural
Zone to Rural Lifestyle Zone.

14.1 Compliance

14.1.1 Noise Generated (SWDP — NOISE-R1)

Noise from a residential development enabled by the proposed plan change can readily comply
with the noise limits. Any non-compliance would be a matter of enforcement as it would not be
lawful and furthermore would likely affect adjacent lots within the subject site (between lots)
before affecting the surrounding area.

14.1.2 Noise Received (SWDP — NOISE-R3)

Potential developments enabled by the proposed plan change may establish dwellings (or other
noise sensitive activities) within 80m of State Highway 30. In these cases, compliance with the
internal noise limits can readily be achieved with commonly used materials and designs.

14.1.3 Construction (SWDP — NOISE-R2 — NZS6803:1999)

Construction works for the type of development that would be enabled by the proposed zoning
can practicably be managed within the compliance limits at all receiver provided the works are
managed through a council certified CNVMP.
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14.2 Effects

14.2.1 Noise Generated (effects on the surrounding environment)

The noise limits in the SWDP are the same for both the current zone and the proposed zone. The
character of noise that would be enabled by the proposed zone would not be materially
different from the character of noise from the existing zone, notwithstanding levels associated
with increased density.

Controls of noise within the proposed zone (for compliance with the limits between lots) would
limit noise propagation to adjacent areas. Even an unrealistic worst-case scenario with every lot
generating the maximum noise levels allowed would result in noise levels at the adjacent reserve
in the order of LAeq 30-35dBA. This would be generally in-line with ambient noise levels within
the reserve from activities that currently occur in the area, even during a quiet period. As such, it
is our opinion that proposed zoning would not introduce noise with material adverse effects on
the surrounding environment.

14.2.2 Construction Noise
Construction works inevitably result in undesirable noise effects in the surrounding environment.
To quote from the national standard NZS6803:1999, pertaining to construction noise:

“Although this may mean that the noise is undesirable, it is not necessarily unreasonable
when all the relevant factors are taken into consideration. Construction noise is an
inherent part of the progress of society. As noise from construction projects is generally of
limited duration, people and communities will usually tolerate a higher noise level
provided it is no louder than necessary, and occurs within appropriate hours of the day.”

Based on this, it is reasonable to assume that for appropriate hours of the day, works that
maintain noise levels within the compliance limits are deemed to have reasonable effects.

14.2.3 Increased Traffic Along SH30

The increase in traffic from the development would increase noise levels from SH30 by circa
3dBA (even conservatively assuming the same heavy vehicle percentage would still apply). We
note that the threshold of differentiation between noise levels from most people is circa 2-3dBA.
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14.3 Recommendations
There is no need for noise management controls for the PPC.

For any future development within the subject site to comply with the requirements of the

SWDP, we recommend the following:

e Design of buildings within 80m of SH30 to be reviewed by acoustic consultant
e Mechanical plant and inverters to be reviewed by acoustic consultant.
e Construction works should be managed through a CNVMP certified by the Council

15 Conclusions

The proposed zone and the current zone of the subject site have the same noise limits in the
SWDP. In that context, we quote the following from the SWDP, NOISE-PR1:

“The assumption that new residential units and/or business can be introduced into an area
and somehow still maintain a noise level consistent with an undeveloped area is generally
impractical. The purpose of the district plan’s noise limits is to allow development while
controlling noise to an appropriate level.”

Future development enabled by the PPC can readily be designed and constructed within the
compliance limits at all receivers. Dwellings and other buildings containing noise sensitive
activities can readily be designed to comply with the internal noise limits from traffic noise. The
proposed plan change would not introduce noise with adverse effects that are minor or more
than minor on the surrounding environment.
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Glossary of Terms- Acoustics

Ambient Noise: the total noise, at a given place, a composite of sounds from many sources near and far.
Asymmetric: a waveform not identical on both sides of the mean or zero line, lacks symmetry.

Average: in acoustics where dB levels are extensively used, average may not mean adding up the values
and then dividing by the number of samples.

Octave: a range of frequencies whose upper frequency limit is twice that of its lower frequency limit. For
example, the 1000 Hertz octave band contains noise energy at all frequencies from 707 to 1414 Hertz.

In acoustical measurements, Sound Pressure Level is often measured in octave bands, and the centre
frequencies of these bands are defined by ISO - 31.5 Hz, 63 Hz, 125 Hz, 250 Hz, 500 Hz, 1 kHz, 2 kHz, 4
kHz, 8 kHz, 16 kHz to divide the audio spectrum into 10 equal parts.

The sound pressure level of sound that has been passed through an octave band pass filter is termed the
octave band sound pressure level.

One-third Octave Bands, there are three similar bands in each octave band.
1/1,1/3,1/6, 1/12, and 1/24 octaves are all used in acoustics.

Background Noise: the noise at a given location and time, measured in the absence of any alleged noise
nuisance sources, also known as Residual Noise.

Broadband Noise: also called wideband noise - noise whose energy is distributed over a wide section of
the audible range as opposed to Narrowband Noise.

Class 1: precision grade sound level meters for laboratory and field use - also known as Type 1.

Continuous Spectrum: sound spectrum whose components are continuously distributed over a given
frequency range.

Frequency Weighted Sound Levels: Frequency weightings correlate objective sound measurements with
the subjective human response. The human ear is frequency selective; between 500 Hz and 6 kHz our
ears are very sensitive compared with lower and higher frequencies.

A-weighting: the A-weighting filter covers the full audio range - 20 Hz to 20 kHz and the shape is similar
to the response of the human ear at the lower levels

C-weighting: a standard frequency weighting for sound level meters, commonly used for higher level
measurements and Peak - Sound Pressure Levels.

Z-weighting: Z for 'Zero' frequency weighting, which implies no frequency weighting. In reality the range
is 10 Hz to 20 kHz £1.5 dB.
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dB Level: is the Logarithm of the ratio of a given acoustic quantity to a reference quantity of the same
kind. The base of the logarithm, the reference quantity, and the kind of level must be indicated.

decibel: dB : a relative unit of measurement widely used in acoustics, electronics and communications.
The dB is a Logarithmic unit used to describe a ratio between the measured level and a reference or
threshold level of 0dB. The ratio may be Sound Power, Sound Pressure, voltage or Sound Intensity, etc.

Deltatron ®: trade name for IEPE - Integrated Electronics Piezoelectric.

FFT: Fast Fourier Transform : a digital signal processing technique that converts a time record into a
narrow band constant bandwidth filtered spectrum. Measurements are defined by specifying the
frequency span and a number of lines (or filters).

Frequency: f : the number of times that a Periodic function or vibration occurs or repeats itself in a
specified time, often 1 second - cycles per second. It is usually measured in Hertz (Hz).

Frequency Analysis: analysing an overall broadband noise to identify the different contributions in
different parts of the audio spectrum. Typically the analysis in made using 1/1-Octave, 1/3-Octave or
narrow band (FFT) Analysis.

Frequency Band: a continuous range of frequencies between two limiting frequencies.
Hertz: Hz : the unit of Frequency or Pitch of a sound. One hertz equals one cycle per second.

Impact Sound: the sound produced by the collision of two solid objects. Typical sources are footsteps,
dropped objects, etc., on an interior surface (wall, floor, or ceiling) of a building.

Infrasound: sound whose frequency is below the low-frequency limit of audible sound (about 16 Hz).
Integrating (of an instrument): indicating the mean value or total sum of a measured quantity.

kHz: kilohertz : 1 kHz = 1000 Hz = 1000 Hertz.

LA: A-weighted, Sound Level.

LA10: is the noise level just exceeded for 10% of the measurement period, A-weighted and calculated by
Statistical Analysis.

LA90: is the noise level exceeded for 90% of the measurement period, A-weighted and calculated by
Statistical Analysis.

LAN: noise level exceeded for n% of the measurement period with A-weighted , calculated by Statistical
Analysis - where n is between 0.01% and 99.99%.

LAeq: A-weighted, equivalent sound level. A widely used noise parameter describing a sound level with
the same Energy content as the varying acoustic signal measured - also written as dBA Leq

LAF: A-weighted, Fast, Sound Level.

LAFmax: A-weighted, Fast, Maximum, Sound Level.
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LAFmin: A-weighted, Fast, Minimum, Sound Level.
LAleq: A-weighted, Impulse, Leq, Sound Level.
LAmax: A-weighted, Maximum, Sound Level

LAS: A-weighted, Slow, Sound Level.

LASmax: A-weighted, Slow, Maximum, Sound Level.
LASmin: A-weighted, Slow, Minimum, Sound Level.
LC: C-weighted, Sound Level.

LCE: C-weighted, Sound Exposure Level

LCeq: C-weighted, Leq, Sound Level

LCF: C-weighted, Fast, Sound Level.

LCFmax: C-weighted, Fast, Maximum, Sound Level.
LCpeak: C-weighted, Peak, Sound Level.

Leq: Equivalent Sound Level

Lpeak: Peak Sound Level

LZ: Z weighted, Sound Level.

LZE: Z-weighted, Sound Exposure Level

LZeq: Z-weighted, Leq, Sound Level.

LZF: Z-weighted, Fast, Sound Level.

LZFmax: Z-weighted, Fast, Maximum, Sound Level.
LZFmin: Z-weighted, Fast, Minimum, Sound Level.

Multi-spectrum: a one or two-dimensional array of spectra, consisting of two or more spectra that were
recorded during the same measurement

Narrowband Noise: noise which has its energy distributed over a relatively small section of the audible
range.

Natural Frequency: the frequency at which a resiliently mounted mass will vibrate when set into free
vibration. The frequency of oscillation of the free vibration of a system if no Damping were present.

Noise: any sound that is undesired by the recipient. Any sound not occurring in the natural
environment, such as sounds emanating from aircraft, highways, industrial, commercial and residential
sources. Interference of an electrical or acoustical nature.
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Octave: a range of frequencies whose upper frequency limit is twice that of its lower frequency limit. For
example, the 1000 Hertz octave band contains noise energy at all frequencies from 707 to 1414 Hertz.

Octave Band analyser: an instrument that measures Sound Levels in octave bands.

Peak-to-Peak: the amplitude difference between the most positive and most negative value in a time
waveform, that is, the total Amplitude.

Piezoelectric: PE : any material which provides a conversion between mechanical and electrical energy.
Piezo is a Greek term which means 'to squeeze'. If mechanical stresses are applied to a piezoelectric
crystal, then an electrical charge results. Conversely, when an electrical voltage is applied across a
piezoelectric material, the material deforms.

Pitch: is a subjective auditory sensation and depends on the frequency, the harmonic content, and to a
lesser extent on the loudness of a sound.

Spectrum: the description of a sound wave's resolution into its components of frequency and amplitude.

Third Octave Band: Octave bands sub-divided into three parts, equal to 23% of the centre frequency.
Used when octave analysis is not discrete enough. Divides the audio spectrum into 33 or more equal
parts with Constant Percentage Bandwidth filter.

Tone: sound or noise recognisable by its regularity. A simple or Pure Tone has one frequency. Complex
tones have two or more simple tones, the lowest tone frequency is called the Fundamental, the others
are Overtones.

Vibration: mechanical oscillations occur about an equilibrium point. The oscillations may be periodic
such as the motion of a pendulum or random.
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