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Abbreviations

Abbreviation

AEE
AUPOP
BPO
CNVMP
NoR
NoR 1
NoR 2
NoR 3
NoR 4
NoR 5
NZTA
P2B

PC
RMA
SGA
SH1
Southern IIG

SUP

Assessment of Effects on the Environment

Auckland Unitary Plan (Operative in Part 2016)

Best Practicable Option as defined in the RMA
Construction Noise and Vibration Management Plan
Notice of Requirement

Alteration to the SH1 Designation 6706

Alteration to the SH1 Designation 6700

Alteration to the SH1 Designation 6701

Shared User Path between Quarry Road and Bombay Interchange
Drury South Interchange Connections

NZ Transport Agency Waka Kotahi

SH1 Upgrades Project between Papakura to Bombay
Plan Change

Resource Management Act 1991

Supporting Growth Alliance

State Highway 1 Motorway, the Southern Motorway
Southern Iwi Integration Group

Shared Use Path

Glossary of Acronyms / Terms

Acronym/Term

Auckland Council

the Project

Project Area

New Zealand Government

Means the unitary authority that replaced eight councils in the Auckland Region as of
1 November 2010.

Stages 2 of the P2B Project between Drury to Bombay

Area of land that is within the proposed designation boundary.
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Figure 2-1: Indicative location plan showing Stage 2 of Waka Kotahi’s P2B Project
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NoR 1

NoR 2

NoR 3

NoR 4

NoR 5

Requiring
Authority

Waka Kotahi

Alteration to SH1 Designation 6706

Alteration to SH1 Designation 6700

Alteration to SH1 Designation 6701

Shared User Path

Drury South
Connections

Interchange

Purpose

Motorway between Takanini and
Hamilton

Motorway

Motorway

Designation for the construction,
operation and maintenance of a
shared path and associated
infrastructure.

Designation for the construction,
operation and maintenance of a
new link road and associated
infrastructure.

Lapse Period

SH1 CH 15160 to CH 15500 Given effect

State Highway 1 from north of Takanini | (.,e. no lapse
Interchange to south of Quarry Road, @ date)
Drury

SH1 CH 15500 to CH 22740

State Highway 1 from south of Quarry
Road, Drury to Bombay Road, Bombay
SH1 CH 22740 to CH 24600

State Highway 1 from Bombay Road to
Mill Road, Bombay

SH1 CH 15160 to CH 24580 20 years

State Highway 1 from Quarry Road,
Drury to Bombay Interchange/Mill Road.

CH 300 to CH 1750 20 years

Adjacent State Highway 1 at Drury South
Interchange, linking to Quarry Road to
the east, and Great South Road to the
west.



3.1 Existing Zoning and Potential Future Uses

The existing receiving environment contains a combination of rural and business uses, with some recent
developing residential area.

South of the Drury Interchange some limited residential buildings will be removed to enable the
construction of the Project. Current land uses are generally rural, however the zoning west of SH1 is
Future Urban Zone (FUZ), so significant development is expected in the future. The Structure Plan
suggests business and industrial uses next to SH1, which means that no or only limited noise sensitive
activities would occur in these areas in the future. Other existing uses in the area include a childcare
centre, other businesses, and a small number of dwellings.

Further south, the Project traverses FUZ land (currently rural but to be developed in the future) to the
west and undeveloped business zoned land to the east. Around Harrison Road, all land to the west of
SH1 is zoned Mixed Rural, while land to the east in the vicinity of Maketu Road is zoned residential.
Subdivision development has commenced in this area, with a number of dwellings already constructed.

We understand that Project construction is expected to occur in about 10 to 15 years. Therefore,
changes to the surrounding environment are likely in the interim. Any new developments being
established adjacent to SH1 should have taken account of the existing elevated noise levels. In fact,
some of the proposed residential developments will already have sound insulation requirements relating
to truck noise on local roads, which will also provide some benéefit in relation to traffic on SH1. In addition
to designing houses appropriately, the layout of the subdivision and individual houses will influence the
degree of effect from road traffic noise. Where subdivisions include a buffer zone such as an open
space area adjacent to SH1, or where non-sensitive uses are facing SH1 (e.g. garages and bathrooms),
then the effects from the existing (and future) traffic noise levels is reduced.

South of the subdivision, to the southern extents of the Project, land uses reflect the current zoning of
Mixed and General Rural zones. The only interruption in the zoning is the Special Purpose — School
zone that accommodates St Stephens School. However, all school buildings are well more than 200
metres from the existing and future road edge.

3.2 Existing Noise Environment

The existing noise environment provides a baseline for assessing noise effects. The existing noise
environment at all receivers is controlled by traffic on SH1.

We undertook both long and short duration noise surveys at locations along the Project extent. The
survey results are used to determine appropriate construction noise limits, and to verify the computer
noise model used to predict traffic noise levels.

Long duration noise logging was undertaken at two locations along the Project extent. Loggers were
installed and measured noise levels continuously. The measured data was analysed, and we
determined noise levels relative to the construction noise limits and 24-hour noise levels used for the
assessment of traffic noise levels. The location of the surveys is shown in Figure 3-1.
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Survey Location Location dB Measured  Derived
/ Period reference LAFmax 3 noise noise
level level

dB Laeqm) dB
LAeq(24h)

1

Long duration survey results

1823 Great South  MP4 0630 — 66 58 82 - 65
Road 0730 67 60 93
(12 Oct — 25 Oct 0730 — 64 56 91
2023) 1800 62 44 90
1800 —
2000
2000 -
0630
199 Hillview MP3 0630 — 59 51 84 - 57
Road 0730 58 52 90
(16 Oct — 25 Oct 0730 — 56 50 82
2023) 1800 54 42 84
1800 —
2000
2000 -
0630

Short duration survey results (25 Oct 2023)

34 Maher Road MP2 1435 — 53 50 65 53 51
1441

72 Harrison Road  MP1 1502 — 59 57 68 59 57
1517

' — logarithmic average
2 — arithmetic average
3 — highest level

The measured levels show that ambient noise environment is affected by traffic on SH1, with daytime
noise levels for buildings closest to the road around the mid-60 dB Laeq and background noise levels
ranging in the 50 to 60dB Laso. Existing buildings have been exposed to these noise levels for a
significant time, as traffic on SH1 has continued to grow.
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Buildings containing activities sensitive to noise occupied during the works

Weekdays 0630 — 0730 60 75
0730 — 1800 75 90
1800 — 2000 70 85
2000 - 0630 45 75
Saturdays 0630 - 0730 45 75
0730 - 1800 75 90
1800 — 2000 45 75
2000 - 0630 45 75
Sundays and public holidays 0630 — 0730 45 75
0730 — 1800 55 85
1800 — 2000 45 75
2000 - 0630 45 75

Other buildings occupied during the works
All days 0730 — 1800 75 n/a

1800 — 0730 80 n/a

4.1.2 Vibration

Both the AUP and the NZTA Guide reference relevant vibration standards for construction works.
Designation 6706 references the vibration standards from the NZTA Guide. These criteria are similar
insofar as they address two vibration responses:

One set has reference criteria for human amenity which act as trigger levels for consultation and
communication.

The other set of standards are designed to avoid cosmetic building damage. This is achieved by
ensuring compliance with the provisions of German Standard DIN 4150-3:1999 "Structural
Vibration - Part 3: Effects of Vibration on Structures”. Waka Kotahi’s vibration standards also allow
for the application of the British Standard BS 5228-2:2009 “Code of practice for noise and vibration
control on construction and open sites — Part 2: Vibration” at unoccupied buildings.
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External Facade
Noise Level dB
Laeq

Up to 65

65 to 70

70to 75

75 to 80

80 to 90

Potential Effects

Outdoors

Daytime

Conversation becomes strained,
particularly over longer distances.

People would not want to spend
any length of time outside, except
when unavoidable through
workplace requirements.

Businesses that involve
substantial outdoor use (for
example garden centres such as
Bunnings) would experience
considerable disruption.

Some people may choose
hearing protection for long
periods of exposure.
Conversation would be very
difficult, even with raised voices.

Hearing protection would be
required for prolonged exposure
(8 hours at 85 dB) to prevent
hearing loss.

Corresponding
Internal Noise
Level dB Laeq

Up to 45

45 to 50

50 to 55

55 to 60

60 to 70

Potential Daytime Effects Indoors

Noise levels would be noticeable but unlikely
to interfere with residential or office daily
activities.

Concentration would start to be affected. TV
and telephone conversations would begin to
be affected.

Face to face and phone conversations and
TV watching would continue to be affected.
Office work can generally continue.

Phone conversations would become difficult,
and Face to face conversations would need
slightly raised voices. For residential
activities TV and radio sound levels may
need to be raised. Continuing office work
may become difficult.

Face to face conversations would require
raised voices. In a residential context,
people may actively seek respite if these
levels are sustained for more than a period
of a few hours. Concentration would start to
be affected, continuing office work would be
difficult and may become unproductive.

In summary, buildings facing the works are predicted to receive fagade noise levels up to 75 dB Laeq for
short periods, with noise levels generally between 65 and 70 dB Laeq.

That means that for buildings facing SH1 there may be some impacts on indoor living or office work
environment which can be mitigated by closing doors and windows. In addition, temporary construction
noise barriers can be installed where effective, to reduce noise levels by 10 decibels. We also note that
existing traffic noise levels are currently already up to 65 dB Laeq at buildings closest to SH1.

4.2.5.2 Night-time

The noise level received inside a noise sensitive space (e.g. bedroom) will depend on the external noise
level, sound insulation performance of the fagade (particularly the glazing) and room constants (such
as the room dimensions and surface finishes). These factors can vary widely.

The Construction Noise Standard (NZS 6803) recommends noise limits assessed at 1m from the
external fagade of a building, assuming a fagade sound level difference of 20 decibels. However, a 20-
decibel reduction is particularly conservative for modern buildings. The sound insulation performance
can be measured, or generally be estimated with knowledge of the fagade glazing type as follows:

Sealed glazing: 30 decibels fagade sound level difference.

Closed windows (openable): 20 — 25 decibels fagade sound level difference.
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General construction practices, management and mitigation that will be used for the Project.

Noise management and mitigation measures specific to activities and/or receiving environments,
particularly for high noise and/or vibration activities, and all night-time works.

Monitoring and reporting requirements.
Procedures for handling complaints.
Procedures for review of the CNVMP throughout the period of Project works.

The CNVMP will be implemented on site for each specific area of work. The CNVMP should be
prepared when more detail is available. In addition to the CNVMP, NZTA standard procedures for the
management of noise and vibration should be implemented for all noise and vibration emissions from
construction activities, irrespective of the construction occurring inside or outside the designation.
These will be relied on to avoid, remedy and mitigate adverse effects where appropriate.

4.4.2 Schedules

In addition, Site Specific Noise and/or Vibration Management Schedules (Schedules) are a useful tool
in determining how the noise and vibration effects from specific activities or in specific areas will be
managed and potentially affected parties communicated with. Schedules would generally be prepared
where there is a high risk of exceeding the noise and/or vibration standards.

The Schedules are specific to the activity or receiver they relate to, and would therefore contain detailed
information on communication, management and mitigation specific to a certain task or area.

The following information would normally be included in a Schedule:

The activity start and finish dates;

The nearest neighbours to the activity;

A location plan;

The activity equipment and methodology;

Predicted noise/vibration levels

Recommended BPO mitigation;

Documented communication and consultation with affected persons;
Monitoring details; and

Any pre-activity building condition survey for any buildings predicted to receive vibration levels
exceeding the Category A criteria and receiving noise levels towards the Category B criteria.

They would be attached to the CNVMP, providing additional information that would sit alongside the
general management and mitigation options within the CNVMP.
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The following sections discuss the traffic noise effects of the Project works.

5.1 Performance Standards

Most of the traffic lanes of Stage 2 will be located inside the existing designation boundary of Designations 6706,
6700 and 6701. There are no traffic noise conditions attached to these Designations. That means that no noise limits
apply to traffic within the three Designations. We understand that traffic noise effects of any changes inside the
existing designation are already authorised and have not in detail assessed the effects of those changes.

For any roads outside the designation (in this instance NoR 5), the provisions of the AUP would apply, which
references NZS 6806:2010 Acoustics — Road-traffic noise — New and altered roads. Once the designation is
confirmed, the relevant designation conditions would apply. Therefore, the AUP requirements have been used as a
guide for this assessment.

Traffic noise generation inside NoR 5 areas cannot be assessed separately from traffic noise generation inside the
existing Designations. Therefore, we have applied the provisions of NZS 6806 to all traffic noise generation in the
vicinity of the NORs and make separate comment about what the inclusion of the NOR areas would mean for the
traffic noise generation overall.

The SUP does not generate traffic noise levels, and where noise is generated from passing bikes or pedestrians, this
will be magnitudes below the SH1 traffic noise, and of a passing nature. Therefore, the SUP is not discussed in
relation to operational noise.

5.1.1 Noise

The New Zealand Road Noise Standard NZS 6806:2010 “Acoustics — Road-traffic noise — New and altered roads”
(NZS6806) has been adopted by NZTA and is also the applicable standard for roads in the AUP.

In addition to this standard, NZTA has released its “Guide to assessing road-traffic noise using NZS 6806 for state
highway asset improvement projects (Version 1.1, August 2016)” (NZTA Guide 2016). The NZTA Guide 2016
describes how NZS 6806 can be implemented. In addition, some NZTA specific processes are described. Overall,
the NZTA Guide 2016 provides background on how to implement NZS 6806 and is therefore a useful complimentary
document to the Standard itself.

We consider the intent of NZS 6806 is to provide a pragmatic approach to the use of noise mitigation. This approach
includes the requirement that a roading project needs to have a noticeable noise effect before mitigation is
considered, and that any mitigation should seek to achieve a noticeable reduction in noise level.

NZS 6806 applies to traffic noise assessments where a project falls within its thresholds, which are briefly explained
below.

Altered Roads are those roads where the horizonal or vertical realignment of a road result in noise level
changes of at least 3 dB (for noise levels 64 dB Laeq(24n) Or above), or 1 dB (for noise levels of 68 dB Laeq(24n) Or
above). The Project does not qualify as an altered road as such changes do not occur for any PPF within the
Project extent.

Assessment Positions are described as “Protected Premises and Facilities” (PPFs). PPFs include dwellings
(including those that have building consent but are not built yet), educational facilities and their playgrounds
within 20m of any school building, boarding houses, retirement villages, Marae, hospitals with in-patient facilities
and motels/hotels in residential zones. Businesses are not PPFs as they are not considered noise sensitive and
are often noise generators in their own right.
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5.2 Assessment methodology

We have identified all PPFs within 100 to 200m of the NoR areas relating to traffic lanes (i.e. excluding the SUP) and
assigned each PPF to an assessment area.

Given the sporadic location of PPFs, we have not clustered them together by location or NoR but have assessed
them individually. Given the long lead in time for this Project, that is for route protection, the environment is likely to
change in the future prior to implementation of the Project.

We have modelled the traffic noise levels for various scenarios (existing, future without and future with the Project).
We then used the predicted noise levels at each of the PPFs to assess the traffic noise effects on people (both
beneficial and adverse) based on:

The noise criteria categories of NZS6806 and
Determination of noise level changes due to Stage 2.

The reason for the two-pronged approach is that in some circumstances, compliance with NZS 6806 does not
necessarily mean that the effects of a project would be minor, and vice versa.

Potentially, the effects of a noise level increase can be small (e.g. a noise level increase of less than 3 decibels). At
the same time, the resulting noise environment can be very high, particularly adjacent to SH1, and cause adverse
effects for residential use.

The proposed extensive urban development of land south of Auckland (the Future Urban Zones) is predicted to result
in traffic volumes approximately doubling, thus resulting in a noise level increase of 2 to 3 decibels when comparing
current and design year traffic volumes. These changes in noise level are not due to the Project but result from the
natural traffic growth predicted to occur because of the development in the area.

All PPFs have been assessed against the altered road criteria of NZS 6806 and in relation to the noise level change
that would be caused by the Project.

5.3 Assessment methodology of traffic noise effects

The Project provides for route protection of the future widening of SH1. As the implementation of the Project will be
some undetermined time in the future, the modelling provides an overview of likely effects and changes. Since the
alignment location is fixed (i.e. the existing SH1 and associated connections), the modelling is considered to closely
reflect what will be implemented in the future.

5.31 Computer noise modelling

The propagation of road traffic noise is affected by multiple factors, amongst them:
Terrain elevations, including shielding from intervening terrain and exposure due to elevation
Ground condition, including absorptive ground such as meadows or reflective ground such as water
Atmospheric conditions, including wind or temperature inversions; and
Road parameters, including road surface, traffic speed, vehicle types and gradient

Because of the multiple factors and their interaction, computer noise modelling is a vital tool in predicting traffic noise
levels in the vicinity of roads and for the development of mitigation measures. Modelling enables a comprehensive
and overall picture of noise impacts to be produced, taking into consideration all factors potentially affecting noise
propagation.

We used the software SoundPLAN (V9), which is an internationally recognised computer noise modelling
programme. In summary, SoundPLAN uses a three-dimensional digital topographical terrain map of the area as its
base. In addition, we entered data into the model for existing buildings and structures (including auxiliary buildings
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Existing 2018 Do-Nothing 2038 Project 2038

SH1 Southbound

Sth of Drury to New Drury 28070 13 PA10 -5.8 100 50,700 11 PA10 -5.7 100 62,800 10 PA10 -5.7 100
Sth Interchange

New Drury Sth Interchange - - - - - - - - - - 9,000 9 SMA -4.6 70
offramp

New Drury Sth Interchange - - - - - - - - - - 5,600 5 SMA 4.2 70
onramp

New Drury Interchange to 28,070 13 PA10 -5.8 100 50,700 11 PA10 5.7 100 59,300 10 PA10 -5.7 100
Ramarama Interchange

Ramarama Interchange 2,569 6 AC -5 70 5,200 8 AC -5 70 5,700 5 SMA 4.2 70
offramp

Ramarama Interchange 793 13 AC -5 70 6,800 9 AC -5 70 3,900 10 SMA -4.7 70
onramp

Ramarama to Bombay 26,294 12 PA10 -5.8 100 52,100 11 PA10 -5.7 100 57,500 11 PA10 -5.7 100
Interchange

Bombay interchange 6,731 8 AC -5 70 9,300 8 AC -5 70 12,600 6 SMA 4.3 70
offramp

Bombay interchange 1,629 15 AC -5 50 3,900 8 AC -5 50 2,800 7 SMA 44 50
onramp

South of Bombay 19,563 12 PA10 -5.8 100 46,700 12 PA10 -5.8 100 47,700 11 PA10 -5.7 100
Interchange

SH1 Northbound
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Sth of Drury to New Drury
Sth Interchange

Ramarama Interchange
onramp

Ramarama to Bombay
Interchange

" Annual average daily traffic
2 Percentage heavy commercial vehicles
3 Road surface correction in accordance with page 36 of Waka Kotahi Guide, adjusted by -3dB to account for the conversion of La1o(1sn) to Laeg(24n)

28,106

2,682

13

PA10

SMA

PA10

4.4

100

70

50,000

4,400

13

PA10

SMA

4.2

100

70
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We have assessed the construction noise and vibration, and traffic noise effects from the proposal to alter the existing
SH1 designation in small parts to allow for minor realignments and widening of SH1, the establishment of a SUP via
a new NoR, and a new link road in another new NoR.

Construction noise and vibration can be managed appropriately with the use of a CNVMP and Schedules, should
these be required. Generally, noise and vibration levels will be able to comply with the relevant standards as most
buildings are at a sufficient distance from the works. Where night-time works will be required (e.g. for the construction
of bridges that would disrupt traffic on SH1), noise standards are likely to be infringed for the closest dwellings. This
should be managed with Schedules to the CNVMP and with additional consultation with affected parties.

The Project does not have a significant impact on the traffic noise levels. NZS 6806 does not apply as noise level
changes are negligible to insignificant. Low noise road surface is proposed to be used on the alignment which will
benefit existing and future dwellings in the vicinity. A small number of dwellings are predicted to receive noise levels
in Category C even with the low noise road surface in place. Any additional mitigation for these houses will be
determined during the detailed design, should the houses still exist at that time. The mitigation may consist of barriers
or building modification mitigation, whichever is determined to be the best practicable option at the time.

Overall, the Project can be constructed and operated so that noise and vibration levels are reasonable.
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APPENDIX A — AMBIENT NOISE SURVEY DETAILS

Logger Measurements MARSHAU&R&;{; a

Date: Monday, 30 October 2023

File name: 1:\JOBS\2019\20190430\03 Survey Data & Measurements\20190430 OL 2023 Oct Stage 2 and 311823
Great South Rd\[Summary Sheet.xlsx]Logger_Summary

Job number: 20190430

lob name: Papakura to Bombay Stage 2

Initials: oL

Measurement Dates: Friday, 13 October 2023 to Tuesday, 24 October 2023

Weather during No adjustments for adverse weather were required

Measurement:

Notes: 1823 Great South Road

OVERVIEW SUMMARY SHEET

Noise Level, dB L,ng l'AlD Lagn LA.".'E!....
Day Lowest 59 61 48 71
(0700-1800) Average 67 69 60 79
Highest 76 80 63 93
Evening Lowest 59 62 44 71
(1800-2200) Average 64 67 56 77
Highest 68 70 61 91
Night Lowest 53 57 26 68
(2200-0700) Average 62 66 44 76
Highest 68 71 63 90

LAEq 2 65 dB

Measured Noise Levels at 1823 Great South Road between 13 Oct 2023 & 24 Oct 2023
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MARSHALL DAY a

Logger Measurements Acoustics
Date: Monday, 30 October 2023
File name: 1:\JOBS\2019\20190430\03 Survey Data & Measurements\20190430 OL 2023 Oct Stage 2 and 31199
Hillview Rd\[Summary sheet.xlsx]Logger_Summary
Job number: 20190430
Job name: Papakura to Bombay Stage 2
Initials: oL
Measurement Dates: Tuesday, 17 October 2023 to Tuesday, 24 October 2023
Weather during No adjustement for adverse weather required
Measurement:
Notes: 199 Hillview Road
OVERVIEW SUMMARY SHEET
Noise Level, dB Laeq Lasg Lagn Lamax
Day Lowest 52 54 44 63
(0700-1800) Average 58 61 52 70
Highest 64 65 56 90
Evening Lowest 50 52 44 61
(1800-2200) Average 56 59 50 69
Highest 60 63 55 82
Night Lowest 42 45 32 52
(2200-0700) Average 54 b7 42 66
Highest 62 64 56 84

LAr:q 24-hr 57 dB

i Measured Noise Levels at 199 Hillview Road between 17 Oct 2023 & 24 Oct 2023
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APPENDIX B — CONSTRUCTION NOISE ENVELOPE FIGURES

CONSTRUCTION NOISE
ENVELOPES

= ProjectRoad
Construction Noise
Envelops
N s 3 . Buildings
'5amarama o : “ ga [ PPF
' : : 4 [ |Non PPF

¢

Client: Drawing Details:
Waka Kotahi Scale: 1:37,733

Authors: Projection: NZGD 2000 Mount
Owen.Li Eden Circuit

Date of Issue: Map Rotation: 30.379126°

3/11/2023 3:39 pm

Map Notes / Comments:

This map is for graphical purposes only. While every effort has been made to
ensure that the data are accurate and reliable, Marshall Day Acaustics cannot
assume liability for errors or omissions in the data graphically represented.
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