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INTRODUCTION
Marshall Day Acoustics (MDA) has been engaged by Te Tai Tokerau Water Trust to assess
construction noise emissions for the Otawere Water Storage Reservoir construction at Lot 2 DP
208031 located off Te Ahu Ahu Road, Waimate, in the Far North District. The reservoir will be a key
component of the Mid-North Water Scheme, which will comprise four distributed water storage
reservoirs and associated distribution pipe networks.
This assessment report is intended to aid the resource consent application under the COVID-19
Recovery (Fast-track Consenting) Act 2020. It identifies the construction performance standards for
the project and determines the acoustic effects of the earthworks and construction activities on
nearby sensitive receivers. In particular, it addresses the possibility of undertaking night and Sunday
works within the lower NZS6803:1999 construction noise limits. It also provides recommendations
for engagement and monitoring.
A glossary of terminology is included in Appendix A.

PROJECT DESCRIPTION
2.1

Site and Surrounds
The project is the Otawere Water Storage Reservoir construction at Lot 2 DP 208031 in Waimate
(Figure 1 overleaf). The applicant intends to construct a water storage reservoir though the
construction of a dam. The reservoir site plans including construction plans have been included in
Appendix B.
The application site is situated on land zoned Rural Production in the Far North District Plan –
Operative Version (District Plan), as are all surrounding sites. All nearest receivers are residential
dwellings.
The site and surrounds are rural in character with most surrounding land being used for productive
farming. Small lifestyle properties are located sporadically along Waimate North Road and Te Ahu
Ahu Road transport corridors.

2.2

Construction Methodology
The dam will require two dam structures. The proposal is for a Main Dam (south-eastern dam), and
Saddle Dam (northern dam) near the primary spillway. Both dams will be approximately 300m long.
The works involve conventional earthworks including hauling material from a borrow area, placing
and compacting fill and disposal of unwanted material. Potential borrow and disposal areas are
located near and between both dams.
We have assumed similar construction methodology to the Redhill Water Storage Reservoir1. We
have reviewed a plant list for the project based on our observation of the Redhill Stage 1 works.
Based on this, we have determined a list of plant that we expect to be used on site in each area of
works and determined sound power levels suitable for noise modelling. This is set out in Table 1.

1

MDA also assisted Te Tai Tokerau Water Trust in preparing an assessment of noise compliance for the Redhill Water
Storage Project, which is also part of the Mid North Water Scheme.
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Figure 1: Project location and nearby sensitive receivers
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Table 1: Plant List for Noise Modelling
Area of
Work
Base
Excavation

Total Sound Power
Level (dB LwA)
116*

Plant Item

Example

Notes

20 - 45 tonne hydraulic excavator

Komatsu PC 450 LC

Swamp dozer

Komatsu D61 or D85

Base excavation refers to the digging of
peat and sand from the base of the dam
bowl as well as loadout of material to
haul trucks

Groundwater pump (diesel generator)
Dam
Works

113*

Roller / spreader

CAT 825G

Water truck

Off road type

Dam works refer to the compaction and
dumping of soil at the dam face

Concrete truck and pump (26 tonne capacity)
Haul
trucks

113

Spoil
Works

112*

Ancillary
Plant

*

40 tonne articulated type
(3 to 5 trucks operating)

CAT 740
CAT D350

Haul trucks hauling material between
excavation, dam and spoil areas

45 tonne hydraulic excavator (and dumping of material from
trucks)

Komatsu PC450

Deposit and moving of spoil works

111 – 114

Bulldozer

Komatsu D61 or D85

114 – 117

Motorscraper

Terex TS14

<105

4 x 4 fuel truck

Mercedes type

Ancillary plant may be used on site
occasionally, typically in place of other
plant (e.g. motor scrapers instead of
multiple trucks).

Items marked with asterisk represent group sound power levels, unasterisked items represent individual item sound power levels. Sound power levels based on
noted operation time on site including wait times between loads / movements.
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PERFORMANCE STANDARDS
A resource consent application for construction of the dam is to be submitted under the COVID-19
Recovery (Fast-track Consenting) Act 2020. The purpose of this report is to determine whether noise
from the activities can comply with the relevant construction noise limits.

3.1

Far North District Council Noise Rules
The site is located in the Rural Production zone of the Far North District and a review of the relevant
permitted standards is given below.
The Far North District Plan states that construction noise should meet the limits recommended in
and be measured and assessed in accordance with NZS 6803P:1984 ‘The Measurement and
Assessment of Noise from Construction, Maintenance and Demolition Work’. This is a provisional
release of the standard which has since been superseded by the current NZS6803:1999 version. We
typically recommend to FNDC that the criteria of the 1999 version be substituted and applied to
construction projects.
In most cases, compliance with the NZS6803:1999 standard will typically result in compliance with
NZS6803:1984P as the criteria are very similar. It is considered that compliance with the 1999
version of the standard should be considered to represent compliance with the FNDC permitted
standard for Rural Production construction noise.
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3.2

Noise Performance Standards
The relevant construction noise limits from NZS 6803:1999 are summarised in Table 2. The noise
limits apply at 1m from external façades of occupied buildings. Construction is expected to be
undertaken over two summer earthworks seasons (2021/2022 and 2022/2023), so the long-term
duration noise limits apply.
Table 2: Construction noise levels for activities sensitive to noise2 (e.g. occupied dwellings)
Time of week

Weekdays

Saturdays

Sundays and public holidays

Time period

Long-term duration3
dB LAeq

dB LAFmax

0630 – 0730

55

75

0730 – 1800

70

85

1800 – 2000

65

80

2000 – 0630

45

75

0730 – 1800

70

85

1800 – 0630

45

75

0730 – 1800

55

85

1800 – 0630

45

75

Noise levels of up to 45 dB LAeq in a rural environment may be audible. However, this level is typically
considered acceptable for construction projects. The standard notes that “as noise from construction
projects is generally of a limited duration, people and communities will usually tolerate a higher noise
levels provided it is no louder than necessary…”.
The purpose of this report is to determine whether noise from the activity can comply with the
NZS6803:1999 noise limits (including those outside the hours of Monday – Saturday 6.30am – 8pm,
and Sunday 7.00am – 5.00pm). This report considers whether night-time operation can comply
with the most restrictive NZS6803:1999 guideline of 45 dB LAeq.

2

Activities sensitive to noise are defined as ‘Any dwelling, visitor accommodations, boarding house, marae, Papakainga,
integrated residential development, retirement village, supported residential care, care centres, lecture theatres in
tertiary education facilities, classrooms in education facilities and healthcare facilities with an overnight stay facility’.
3

Construction work at any one location with a duration exceeding 20 weeks
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NOISE COMPLIANCE ASSESSMENT
4.1

Scenarios and Assumptions
We have calculated noise from the site that will be emitted during dam construction. As activity will
move around the site, noise emissions will likely vary from month to month. We have calculated
noise from the following representative “highest” noise emission scenarios:
Table 3: Noise modelling scenarios
Scenario

Construction Plan

Details

MAIN DAM

Appendix B3

Located to the south-west of the site, earthworks, foundation
preparation, and main dam construction. Utilising potential
borrow areas 1, 2, 3 and 5, and potential disposal area 3.

SADDLE DAM

Appendix B4

Located to the north of the site, earthworks, foundation
preparation, and main dam construction. Utilising potential
borrow areas 1, 3, 4 and 6, and potential disposal areas 1 and 2.

FULL RESERVOIR

Appendix B2

Construction activities in both dam areas simultaneously

Site access is assumed to be from the south-west of the site on the unsealed road between the
properties 839A and 841 Te Ahu Ahu Road. We have assumed an average vehicle speed of 20 km/h,
in relation to the proposed 30 km/h speed limit as proposed in the Draft CEMP4 prepared by Riley
Consultants.
We have assumed 90% acoustically soft ground in our calculations.

4.2

Calculation Methodology
NZS6803:1999 provides a methodology for predicting construction noise levels at distance. The
method tends to be more conservative at large distances than using more detailed methods such as
ISO 9613-2:1996 "Acoustics - Attenuation of sound during propagation outdoors - Part 2: General
method of calculation". ISO9613-2 is intended to calculate noise levels during typical worst case
meteorological conditions (i.e. conditions that enhance sound propagation from source to receiver)
and calculations made using the algorithm are considered to be most accurate. ISO9613-2 has been
used for the analysis to determine if activity will comply with the NZS6803:1999 noise rules.
Our calculations for this site have used line source / moving point source calculations for haul trucks,
an area source for base excavation and point sources for spoil and dam construction works.

4

Draft Construction Environmental Management Plan – Otawere Water Storage Reservoir, Northland (Interim) dated 15
July 2021
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4.3

Assessment Results and Discussion
As discussed above, we have modelled the construction activities using the ISO 9613-2:1996 predictive algorithm. A summary of the predicted noise levels
for the nearby sensitive receivers is provided in Table 4.
Table 4: List of nearest receivers and predicted noise levels (includes façade correction)

Address

Scenario 1: MAIN DAM

Scenario 2: SADDLE DAM

Scenario 3: FULL RESERVOIR

Predicted noise levels (dB LAeq)

Predicted noise levels (dB LAeq)

Predicted noise levels (dB LAeq)

Full operation

Restricted operation5

Full operation

Restricted operation5

Full operation

Restricted operation5

133 Okokako Road

43

41

43

40

45

44

157 Okokako Road

41

40

42

39

44

42

160 Okokako Road

44

43

45

42

47

45

174 Okokako Road

45

43

46

42

47

46

195 Okokako Road

34

32

37

34

38

36

200 Okokako Road

44

43

47

43

48

46

211 Okokako Road

44

43

46

43

48

46

216 Okokako Road

44

43

49

45

50

47

221 Okokako Road

39

38

41

38

42

41

223 Okokako Road

39

38

45

41

45

43

230 Okokako Road

42

41

48

44

48

46

264 Okokako Road

44

43

51

46

51

48

274 Okokako Road

42

41

47

44

48

45

5

Refer to Table 6: Recommended restrictions on construction activities to enable compliance outside of the daytime periodTable 6 in Section 4.4: Results Summary in conjunction
with the discussion below for the definition of the recommended restrictions.
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Address

Scenario 1: MAIN DAM

Scenario 2: SADDLE DAM

Scenario 3: FULL RESERVOIR

Predicted noise levels (dB LAeq)

Predicted noise levels (dB LAeq)

Predicted noise levels (dB LAeq)

Full operation

Restricted operation5

Full operation

Restricted operation5

Full operation

Restricted operation5

220 Okokako Road

44

43

49

46

50

48

407 Te Ahu Ahu Road

42

39

38

36

43

40

667 Te Ahu Ahu Road

44

42

41

38

45

43

672 Te Ahu Ahu Road

43

41

40

38

44

43

693 Te Ahu Ahu Road

45

44

42

39

46

45

766 Te Ahu Ahu Road

48

46

44

40

49

47

768B Te Ahu Ahu Road

47

43

41

39

48

44

768C Te Ahu Ahu Road

46

43

41

38

47

44

821 Te Ahu Ahu Road

62

53

48

45

62

53

839 Te Ahu Ahu Road a

62

60

49

44

62

60

839A Te Ahu Ahu Road

60

53

48

44

60

53

840 Te Ahu Ahu Road

50

45

43

40

50

46

841 Te Ahu Ahu Road

55

50

46

43

56

50

842 Te Ahu Ahu Road

49

45

42

40

50

46

Notes:
Blue indicates predicted compliance with the noise limits at all times
Green indicates predicted compliance with daytime and Sunday noise limits, but not night-time noise limits
Yellow indicates predicted compliance with daytime limits ONLY
a

Dwelling is located on site grounds
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We calculate full compliance with the daytime noise limit of 70 dB LAeq, as well as the weekday
evening shoulder period limit of 65 dB LAeq, with appropriate construction noise management
techniques.
Main Dam
We calculate exceedance of the Sunday and public holidays and morning shoulder limit of 55 dB LAeq
at three dwellings if construction activities are occurring at or near the Main Dam6. To enable
compliance with the 55 dB LAeq limit, we recommend that:
•

construction plant and truck movements be restricted to the north of the dam (e.g. borrow areas
1, 2, 3, 4 and 6, and disposal areas 1 and 2).

•

if construction works on the Main Dam utilising borrow area 5 and disposal area 3 are required
on Sundays, we recommend that written approval be obtained from the occupants of 821 and
839A Te Ahu Ahu Road prior to the commencement of works.

Construction activities at or near the Main Dam is not recommended during the night-time period.
We calculate that any operation of proposed plant at the Main Dam is likely to exceed the 45 dB LAeq
limit if any significant plant is used.
Saddle Dam
Noise from construction at or near the Saddle Dam is calculated to comply with the Sunday and
public holidays and morning shoulder limit 55 dB LAeq limit at all residential dwellings.
We calculate an exceedance of the night-time noise limit of 45 dB LAeq at twelve dwellings if
construction activities are occurring at or near the Saddle Dam. To enable compliance, we
recommend the following at night:
•

construction plant and truck movements at or near the Saddle Dam to be restricted to the east
and south of the dam (e.g., borrow areas 1 and 4, and disposal area 1) and away from the Main
Dam

•

noise monitoring should be conducted at the commencement of night works to confirm
compliance with the noise levels

Noise levels would readily comply with the LAFmax maximum noise level for all times for the proposed
activities with appropriate construction noise management techniques.
Refer to Appendix C for noise contours from the model.

6

We note that the highest risk of noise exceedance is at 839 Te Ahu Ahu Road which is located on the project site and
will not be used for residential purposes during the construction period.
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4.4

Results Summary
The results in Table 4 show that compliance with the NZS6803:1999 construction noise limits can be
complied with at all dwellings during the daytime and weekday evening shoulder period. Compliance
with the limits outside of the daytime period may be enabled by restricting construction activities to
certain areas, and adopting appropriate noise management techniques. We recommend restricting
night works to the Saddle Dam only (if required).
We have identified and recommended restrictions on construction activities for each dam to enable
compliance with the noise limits for each construction period in Table 5. The proposed restrictions
for each dam are summarised in Table 6.
Table 5: Timeline of work allowance and restrictions for each dam
Time period
Dam

Main Dam

Day of the
Week

0630 – 0730
Morning shoulder

1800 – 2000
Evening Shoulder

2000 – 0630
Night-time

Weekdays

Restricted
Main works

Saturdays

No works

Normal
construction

No works

Sundays and
public holidays

No works

Restricted
Main works

No works

Weekdays
Saddle Dam

0730 – 1800
Daytime

Normal construction

No works

Restricted
Saddle works

Normal construction

Saturdays

Restricted
Saddle works

Normal
construction

Restricted Saddle works

Sundays and
public holidays

Restricted
Saddle works

Normal
construction

Restricted Saddle works

Table 6: Recommended restrictions on construction activities to enable compliance outside of the daytime
period
Dam

Main Dam

Saddle Dam

Relevant noise limit

Allowed areas of work

Restricted areas of work

55 dB LAeq

Plant and truck movements to
the North-west only, utilising:

No works on/to:

Sundays and public
holidays, morning
shoulder

45 dB LAeq
Night-time

• borrow areas 1, 2, 3, 4 and 6
• disposal areas 1 and 2
Plant and truck movements to
the South-east only, utilising:
• borrow areas 1 and 4
• and disposal area 1

• borrow area 5
• disposal area 3
for “Restricted Main Works”
No works on/to:
• borrow areas 2, 3, 5 and 6
• disposal areas 2 and 3
for “Restricted Saddle Works”
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Note that:
•

sunday and public holiday daytime; and

•

weekday morning shoulder periods

are the only time periods that allows construction works on both dams simultaneously (outside of
the weekday daytime limits). The recommended restrictions will reduce cumulative noise levels from
simultaneous works on both dams.
The existing environment is rural in nature and is likely to have night-time ambient levels of around
30-40 dB LAeq. This means that construction noise which is compliant with the night-time limits may
be audible at the dwellings. However, the levels are likely to be generally acceptable and the impact
on sleep will likely be limited.

4.5

Noise Management Recommendations
Although not required to achieve compliance, general noise management measures follow:

4.6

•

Avoid tonal reversing or warning alarms (suitable alternatives may include flashing lights,
broadband audible alarms or reversing cameras inside vehicles)

•

Undertake noise monitoring at the beginning of night works to confirm compliance

•

Undertake noise monitoring in response to any reasonable complaint

Vibration
We conducted on-site observations during noise measurements at Redhill Water Storage Reservoir
for similar construction activities. Based on this, we do not consider there is any risk of vibration
amenity or structural issues arising as a result of these work at any of the dwellings, as these are at
considerable distance from the proposed works.
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PROPOSED CONDITIONS OF CONSENT
Our assessment shows that NZS 6803:1999 can be complied with. The resource consent conditions
could allow for works outside the daytime period.
Based on the results of our assessment we recommend that the consent conditions are as follows7:
46.

All earthworks’ activities on the subject site shall be carried out to comply with New Zealand
Standard NZS 6803:1999 “Acoustics – Construction Noise” at all times, except in relation to the
properties/persons identified as having provided written approval in XXXX

47.

Upon receipt of complaint of an adverse noise emission under Condition XXXX of this consent,
the Consent Holder shall arrange for measurement of construction noise to take place as soon
as practicable and within ten (10) working days. Measurement and reporting shall be
undertaken in accordance with the requirements of New Zealand Standard NZS 6803:1999
“Acoustics – Construction Noise” by a suitably qualified and experienced specialist (e.g.
Member of the Acoustical Society of New Zealand);

48.

If construction noise does not comply with the limits in NZS 6803:1999, the report shall provide
recommendations to mitigate and manage the adverse effects and the Consent Holder shall
implement all recommendations.

49.

Within five (5) working days of the report required under Condition 4 of this consent being
completed, results and remedial actions taken shall be submitted to the Council’s Team
Leader, Monitoring and Compliance.

CONCLUSIONS
Marshall Day Acoustics (MDA) assessed construction noise emissions for the Otawere Water Storage
Reservoir construction at Lot 2 DP 208031 located off Te Ahu Ahu Road, Waimate, in the Far North
District.
Noise modelling shows that construction works can comply with the New Zealand Standard NZS
6803: 1999 “Acoustics – Construction Noise” guidelines at all surrounding dwellings, with appropriate
restrictions and construction noise management techniques. Construction operation may occur
outside the weekday daytime period while complying with the NZS6803:1999 District Plan noise
limits.
A set of recommended restrictions have been provided to enable compliance with the various noise
limits. A list of recommended conditions of consent have been provided.

7

These proposed conditions of consent have come from previous consents for similar projects.
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APPENDIX A GLOSSARY OF TERMINOLOGY
Frequency

The number of pressure fluctuation cycles per second of a sound wave. Measured in
units of Hertz (Hz).

Hertz (Hz)

Hertz is the unit of frequency. One hertz is one cycle per second.
One thousand hertz is a kilohertz (kHz).

Octave Band

A range of frequencies where the highest frequency included is twice the lowest
frequency. Octave bands are referred to by their logarithmic centre frequencies,
these being 31.5 Hz, 63 Hz, 125 Hz, 250 Hz, 500 Hz, 1 kHz, 2 kHz, 4 kHz, 8 kHz, and 16
kHz for the audible range of sound.

Noise

A sound that is unwanted by, or distracting to, the receiver.

Ambient

The ambient noise level is the noise level measured in the absence of the intrusive
noise or the noise requiring control. Ambient noise levels are frequently measured
to determine the situation prior to the addition of a new noise source.

SPL or LP

Sound Pressure Level
A logarithmic ratio of a sound pressure measured at distance, relative to the
threshold of hearing (20 µPa RMS) and expressed in decibels.

SWL or LW

Sound Power Level
A logarithmic ratio of the acoustic power output of a source relative to 10-12 watts
and expressed in decibels. Sound power level is calculated from measured sound
pressure levels and represents the level of total sound power radiated by a sound
source.

dB

Decibel
The unit of sound level.
Expressed as a logarithmic ratio of sound pressure P relative to a reference pressure
of Pr=20 Pa i.e. dB = 20 x log(P/Pr)

dBA

The unit of sound level which has its frequency characteristics modified by a filter (Aweighted) so as to more closely approximate the frequency bias of the human ear.

A-weighting

The process by which noise levels are corrected to account for the non-linear
frequency response of the human ear.

LAeq (t)

The equivalent continuous (time-averaged) A-weighted sound level. This is
commonly referred to as the average noise level.
The suffix "t" represents the time period to which the noise level relates, e.g. (8 h)
would represent a period of 8 hours, (15 min) would represent a period of 15
minutes and (2200-0700) would represent a measurement time between 10 pm and
7 am.

LAFmax

The A-weighted maximum noise level. The highest noise level which occurs during
the measurement period.
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APPENDIX B SITE PLANS
B1

Reservoir Overview
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B2

Construction Site Arrangement
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B3

Main Dam Construction Plan
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B4

Saddle Dam Construction Plan
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APPENDIX C PREDICTED NOISE LEVEL CONTOURS
Figure 2: Calculated noise contours for the proposed full construction fleet (note that the scale applies to the sheet at A4 size)
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Figure 3: Calculated noise contours for the restricted compliant construction fleet (note that the scale applies to the sheet at A4 size)
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APPENDIX D GENERAL NOISE MITIGATION AND MANAGEMENT
D1

Equipment Selection
When selecting construction equipment, where practicable:

D2

•

Avoid tonal reversing or warning alarms (suitable alternatives may include flashing lights,
broadband audible alarms or reversing cameras inside vehicles)

•

Prioritise quieter construction methodologies

•

Prioritise electric motors over diesel engines

•

Prioritise rubber tracked equipment over steel tracked equipment

•

Equipment should be suitably sized for the proposed task

•

Equipment should be maintained and fitted with exhaust silencers and engine covers

Scheduling
Where practicable, noisy works should be programmed to avoid sleep disturbance. Note that people
tend to be less disturbed by low frequency, continuous engine noise, than intermittent noise or
activities with special audible character (e.g. reversing beepers, whistling, banging tailgates or
shouting).

D3

General Measures
Complaints can arise whether or not noise levels comply with the Project limits. To avoid complaints,
general mitigation and management measures include, but are not be limited to, the following:
•

Avoid unnecessary noise, such as shouting, the use of horns, loud site radios, rough handling of
material and equipment, and banging or shaking excavator buckets

•

Avoid steel on steel contact such as during the loading of scaffolding on trucks

•

Avoid high engine revs through appropriate equipment selection and turn engines off when idle

•

Maintain site accessways to avoid potholes and corrugations

•

Mitigate track squeal from tracked equipment, such as excavators (may include tensioning and
watering or lubricating the tracks regularly)
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D4

Complaints Response and Monitoring

D5

Complaints Response
All construction noise complaints should be recorded in a complaints file that is available to Council
on request. For each complaint, an investigation should be undertaken involving the following steps
as soon as practicable:
•

Acknowledge receipt of the concern or complaint within 24 hours and record:
o

Time and date the complaint was received and who received it

o

Time and date of the activity subject to the complaint (estimated where not known)

o

The name, address and contact details of the complainant (unless they elect not to provide)

o

The complainant’s description of the activity and its resulting effects

o

Any relief sought by the complainant (e.g. scheduling of the activity)

•

Identify the relevant activity and the nature of the works at the time of the complaint

•

Review the activity noise levels to at the complainants building. Consider addended monitoring
to verify the underlying reference level assumptions.

•

Review the mitigation and management measures in to ensure the activity represents the BPO.
Review the relief sought by the complainant. Adopt further mitigation and management
measures as appropriate.

•

Report the findings and recommendations to the Project Manager and implement changes

•

Report the outcomes of the investigation to the complainant, identifying where the relief sought
by the complainant has been adopted or the reason(s) otherwise.

In most cases, ceasing the activity would provide immediate relief. In some cases, this may not be
practicable for safety or other reasons. The complainant shall be kept updated regularly during the
time it takes to resolve the matter.

D6

Noise Monitoring
Construction noise levels should be monitored:
•

In response to a reasonable noise complaint

•

At 1m from the most affected building façade, or proxy position and adjusted for distance and
façade reflections where appropriate

•

By a suitably qualified and experienced specialist (e.g. Member of the Acoustical Society of New
Zealand) in accordance with the requirements of New Zealand Standard NZS 6803: 1999
“Acoustics - Construction Noise”

•

For a representative duration, reported with the measured level (e.g. 65 dB LAeq (30min))

A noise monitoring flowchart is presented in Error! Reference source not found..
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Figure 4: Noise Monitoring Flow Chart
Noise monitoring (Section Error! Reference source
not found.):
•

In response to a reasonable complaint or to
verify an exceedance

Comply with
noise limits?
(Section 3.2)

No

Yes

No

Review mitigation and management
strategies to ensure BPO (Section 5.046)

Limits
practicably
achieved?

Response to a
previous noncompliant
measurement?

Yes

No
Implement contingency measures with
affected parties
Yes

Revise construction
methodology

Submit findings to Project Manager
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