CONICS

Appendix 10

Environmental Noise Impact Assessment






GOLD COAST BRISBANE

2563 Gold Coast Highway A0 Virlere Serees

Mermmaid Beach Qll:rlnhnc! 4218 Whest Encl I.'Qun':n'l.iml-lll'li
POSTAL: POSTAL:

PO B 441 PO Banx 3420

Mermaid Beach Queenslasd 4218 Sowth Brotune BOC Queensland 4101

CARTER RYTENSEILD GROUP R Tradfic & Acoassrics Pry Lid ACN 1R 711 TH

Traffic and Acoustical Consultants T 13079983 F 1300798831 E infol@erpnetil  www.crgnoton

Proposed Residential Estate Development,
“Riveroaks”, Ballina

ENVIRONMENTAL
NOISE IMPACT ASSESSMENT

9 January 2007
crgref: 07359a report rev. 2







CARTER KETENSEILD GRUF

1.0 INTRODUCTION

This report is submitted in response to a request by Rayshield Pty Ltd, for an environmental noise
impact assessment of a proposed residential and childcare centre development in Ballina.

Environmental noise logging was conducted, and through modelling, assessment of road traffic noise
impacts upon proposed noise sensitive landuses were produced. Based upon these predicted levels,
recommendations regarding acoustic treatment for control of road traffic noise have been provided.

A previous development application has been lodged at the site, with an acoustic assessment
conducted by TTM Gold Coast Pty Ltd in December 2001 (attached in the Appendix to this report).

1.1 The Proposal
The proposal is to develop the following:

. Z@Sidemial lots across the subject site;
e A childcare centre to the south-eastern corner of the site;
e Sports fields to the southernmost portion of the site.

The Childcare Centre is likely to be accessed off the internal street network, as the Link Road is
access controlled.

We are advised that the design level of the entire site is to be RL2.1, with the internal street network at
RL 1.8. The Highway and Link Road are assumed to be at RL2.0m, with RL data for the Highway
sourced from roundabout designs proposed by Ardill Payne & Partners (attached in the Appendix to
this report).

As dwellings do not form part of this application, we have assessed at both ground level and at a
likely second floor level, to take into account all possible development within the site.

Rayshield Pty Ltd have commissioned PMM Sydney Pty Ltd to prepare a project application to
subdivide land described as Lots 1, 2, 3 and 5 on DP 1074242 and part Lot 269 on DP 755684 for the
purpose of residential subdivision and development. The project seeks the Minister of Planning’s
project approval to subdivide land known as Riveroaks, Pacific Highway, Ballina into 236 residential
lots that will potentially provide for up to 269 future dwellings. The project application seeks project
approval for the subdivision of land, the provision of roads (including the Link Road), open space,
recreational areas, allocated land for a childcare centre and associated infrastructure, including minor
land recontouring for drainage purposes.

The subdivision will provide for the future development of a range of housing products, including
Detached Homes, Duplexes, Courtyard Housing and Attached Villas. Lots will range in size from
between 420 to 800 square meters. Residential lots will have direct access from the street or from
access lanes as shown in the proposed plan of subdivision 20997-131. It is proposed that future
buildings will be subject to separate building approvals, however, to ensure a high quality
architectural/built form, each proposed residential lot will include a covenant that will require future
homes to be constructed in accordance with design guidelines.

The subdivision site will be accessed from the Pacific Highway via the proposed Link Road which is
located partially Lot 2 DP 1074242 and Lot 269 DP 755684. The proposed intersection to the
Highway is subject to a previous consent DA 2002/566 which was issued by Ballina Shire Council
and is not included in this development application. DA 2002/566 approved a road corridor for the
proposed Link Road. This application will only deal with the construction of that portion of the Link
Road that exists within the aforementioned approved corridor within the deve nt site. The
details of DA 2002/566 are identified in section ‘1.4 Site Development History’.
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It should be noted that subsequent to DA 2002/566, a further application was approved by Ballina
Shire Council to create Lots 1, 2, 3 and 5 on DP 1074242 and Lot 269 on DP 755684. As part of this
subdivision, land adjacent to the Pacific Highway was dedicated to the State for the construction of
noise attention measures. The construction of the noise attenuation measures will not be included
within this development application; however, details of the approved noise attention measures are
included to demonstrate that noise impacts from the Highway have been addressed. In addition the
Link Road corridor also incorporates noise attention measures to be constructed and those measures
are subject to the Part 3A proposal.

The application will include the proposed minor land recontouring to facilitate stormwater drainage
and flood management on Lot 2 DP 107424. While filling of Lots 1, 3 and 5 is subject to the previous
Council consent DA 2002/566, the proposed drainage infrastructure will address the requirements of
Council following finalisation of the Ballina Flood Study 2007. The land recontouring will result in a
proposed 30-50 metre wide and approximately 0.8m deep drainage swale that divert storm and flood
waters south of the proposed residential subdivision directly into North Creek Canal.

The proposal will seek the dedication of all roads, access lanes, open space, drainage infrastructure
and public recreation areas to Ballina Shire Council. The application has sought to address Council’s
requirements with regard to landscaping, footpaths and road and drainage construction.

The project falls within the Coastal Zone of New South Wales and is required to respond to a range of
environmental planning instruments and government policies that seek to protect, enhance and
conserve the unique values and features associated with the New South Wales Coast.

The subdivision results in a high quality residential subdivision that maximises sustainable
development outcomes through promoting walkability and connectivity to existing surrounding
residential development, protects open space and encourages the future development of a range of
housing types to enhance the development of distinct and vibrant coastal community.

1.2 Study Site Environs
The site is bounded by the Pacific Highway to the north and north-east, with the proposed Link Road
to the eastern boundary.

The Department of Planning has requested an acoustic report to address potential noise § ts and
proposed noise mitigation measures for road traffic noise in their letter dated 30/04 (DoP
reference MP 06_0118). Part 10 of the DoP request relates to noise issues, and is as follows:

“10.1 Address potential noise impacts, in particular road traffic noise, for future
residents and appropriate mitigation measures”

Attachment 3 of the letter “State Government technical and policy guidelines” cites the following
standards and guidelines in relation to noise:

Environmental criteria for road traffic noise (EPA, 1999);

. Acoustics — Road traffic noise intrusion — Building siting and construction
(Standards Australia, 1989, AS3671 — 1989).

Page 3


pradeshr
Note
8 January 2008


CARTER KETENSEILD GRUF

2.0 EQUIPMENT
The following equipment was used to record existing noise levels in the locale:

TTM Logger Measurement
The following equipment was used in recording road traffic noise impacts in 2001:

e Rion NC 73 Calibrator;
e ARL EL315 Type II Environmental Noise Logger.

CRG Logger Measurement

The following equipment was used in recording ambient noise levels proximate to the BP Ballina
service station across the Highway to the south (at the corner of Southern Cross Drive and the
Highway) in 2007:

e Rion NC 73 Calibrator;
e Rion NL-21 Environmental Noise Logger.

3.0 MEASUREMENT PROCEDURE

3.1 Ambient Noise Measurement

TTM Logger Measurement

A logger was located on the subject site (refer to Sketch No. 1 in the appendix to this report), and set
to record L, noise statistics in 15 minute blocks, continually between 11.00 a.m. Friday 13/07/01, to
11.30 am Monday 16/07/01.

The operation of the sound level measuring equipment was field calibrated before and after the
measurement session and was found to be within 0.2 dB of the reference signal. All instrumentation
used in the assessment held current calibration certificate from a certified NATA calibration
laboratory. The measurement was conducted generally in accordance with Australian Standard
AS2702 - 1984 “Acoustics - Methods for the measurement of road traffic noise’.

Weather conditions during the survey were generally fine, with a temperature range of 6 to 25° C.

CRG Logger Measurement

A logger was located on the southern boundary of the BP service station across the Highway from the
site (refer to Sketch No. 1 in the appendix to this report), and set to record L, noise statistics in 15
minute blocks, continually between 3.00 p.m. Thursday 14/09/06, to midday Sunday 17/09/06.

The operation of the sound level measuring equipment was field calibrated before and after the
measurement session and was found to be within 0.1 dB of the reference signal. All instrumentation
used in the assessment held current calibration certificate from a certified NATA calibration
laboratory. The measurement was conducted generally in accordance with Australian Standard
AS2702 - 1984 ‘Acoustics - Methods for the measurement of road traffic noise’.

Weather conditions during the survey were generally fine, with a temperature range of 8 to 25° C.

U L, Is the generic term for level exceedance statistics, i.e. Lig
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4.0 NOISE CRITERIA

4.1 Road Traffic Noise

Road noise intruding from external road network
Assessment of potential noise impacts resulting from the increase in road traffic volumes are required
to be conducted as per the New South Wales EPA “Environmental Criteria for Road traffic Noise”,
which provides noise limit criteria for residential developments and schools. As the Pacific Highway
is deemed a Freeway / Arterial road, the following criteria (re: Table 1, part 2, page 6 of the EPA
document), applies to the proposed residential component, with the future Link Road being assessed
as per Table 1, part 1, page 6:

CARTER RFTENSEINLD GROUPF
T sF A N

TYPE OF CRITERIA
DEVELOPMENT
DAY NIGHT WHERE CRITERIA ARE ALREADY
(7 am-10 pm) | (10 pm-T am) EXCEEDED
dB(A) dB(A)

L. New freeway or | L, .. 55 Ly ot 20 The new road should be designed so as not to

arterial road increase existing noise levels by more than

corridor 0.5 dB.
Where feasible and reasonable, noise levels
from existing roads should be reduced to
meet the noise criteria. In some instances this
may be achievable only through long-term
strategies such as improved planning, design
and construction of adjoining land use
developments: reduced vehicle emission
levels through new vehicle standards and
regulation of in-service vehicles: greater use of
public transport; and alternative methods of
freight haulage.

2. Mew residential | L Anq15he 02 L eyt 20 Where feasible and reasonable, existing noise

land use levels should be reduced to meet the noise

developments criteria via judicious design and construction

affected by of the development.

freeway /arterial

].E'E"\Ji.-.l} Arteti Locations, internal layouts, building materials

traffic noise ) -
and construction should be chosen so as to
minimise noise impacts.

Table 1: Extract from the New South Wales EPA document “Environmental Criteria for Road traffic
Noise” relating to residential development adjoining freeways or arterial routes.
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Further to the above outdoor criteria, Councils typically accept that for developments that cannot
achieve the outdoor criteria at all facades (e.g. at top floor level, above the relative level of the
acoustic barriers), indoor criteria taken from AS/NZS 2107:2000 ‘Acoustics — Recommended Design
Sound Level and Reverberation Times for Building Interiors’ is applied. The noise levels applicable

to residential uses in the Standard are as follows:

Type of Occupancy / Activity

Recommended Design Sound Level, L., dB(A)

foyer, lift lobby)

7. RESIDENTIAL BUILDINGS Satisfactory Maximum
Houses and apartments near major

roads —

Living areas 35 45
Sleeping areas 30 40
Work areas 35 45
Apartment common areas (e.g. 45 55

Table 2: Extract from Australian Standard AS/NZS 2107:2000 ‘Acoustics — Recommended Design

Sound Level and Reverberation Times for Building Interiors’

It is noted that AS/NZS 2107:2000 ‘Acoustics — Recommended Design Sound Level and
Reverberation Times for Building Interiors’ links directly with Acoustics — Road traffic noise
intrusion — Building siting and construction (Standards Australia, 1989, AS3671 — 1989) which
is cited in the “State Government technical and policy guidelines”.
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The following criteria applies to the proposed Childcare Centre, taking into account the impacts of the
future Link Road (the Highway is not assessed, as there is sufficient separation to the Childcare
Centre) (re: Table 2, rows 1 and 5, page 10 of the EPA document):

CRITERIA
SENSITIVE
LAND USE
DAY NIGHT MNOISE MITIGATION MEASURES
7 am-10 pm 10 pm-T am
dB(A) dB(A)

To achieve internal noise criteria in the

1. Proposed L — A0 - short term, the most practicable

school (internal) mitigation measures are often related to

classroonms building or fagade treatments.

iFor existing

schools see In the medium to longer term, strategies

Technical Note such as regulation of exhaust noise from

X) in-service vehicles, limitations on
exhaust brake use, and restricting access

7 . for sensitive areas or during sensitive

o Hospital I,“""’“""' 35, L it 35, times to low noise \-'ehiclesgcan be

wards {internal) iinternal) . ,
applied to mitigate noise impacts across
the road system. Other measures

3. Places of L o 40 L o 40 include improved planning. design and

worship (internal) {internal) construction of sensitive land use
developments; reduced new vehicle

4 Active Collector and i emission standards; greater use of

recreation (for
example, golf
COuUrses)

local roads:
L G

Aaniin

Freeway/
arterial roads:
L 6l

Agilshi

public transport; and alternative
methods of freight haulage. These
medium- to long-term strategies apply
equally to mitigating internal and
external noise levels.

Where existing levels of traffic noise

5. Passive
recreation and
school
playgrounds

Collector and
local roads:

L g 35

Freeway/
arterial roads:
L 55

Aagilshy

excead the criteria, all feasible and
reasonable noise control measures

this has been done and the internal or
external criteria (as appropriate) cannot
be achieved, the proposed road or land
use development should be designed so
as not to increase existing road traffic
noise levels by more than 0.5 dB(A) for
new roads and 2 dB(A) for redeveloped
roads or land use development with
potential to create additional traffic.

should be evaluated and applied. Where

Table 3: Extract from the New South Wales EPA document “Environmental Criteria for Road traffic
Noise” relating to Childcare Centre development adjoining roadways.

Page 7



Road noise from additional traffic generated by proposed development

The following criteria applies to the extra traffic generated by the proposed development (re: Table 2,
row 7, page 7 of the EPA document):

7. Land use L1580 L ongd? Where feasible, existing noise levels should be
developments with mitigated to meet the noise criteria. Examples of
potential to create applicable strategies include appropriate location
additional traffic on of private access roads; regulating times of use;
existing using clustering; using ‘quiet’ vehicles; and using
freeways/arterials barriers and acoustic treatments.

In all cases, traffic arising from the development
should not lead to an increase in existing noise
levels of more than 2 dB.

Table 4: Extract from the New South Wales EPA document “Environmental Criteria for Road traffic
Noise” relating to landuses generating extra road traffic on public roadways.

5.0 RESULTS & CALCULATIONS

5.1 Measured Levels Logger Survey

TTM Report Data
The following ambient noise levels were recorded by TTM in 2001 at the onsite logger location
(approximately 22m from the Highway):

Noise Descriptor Time Period Measured Level dB(A)
Road Traffic Noise Level La ¢q 15 b 7:00am to 10:00pm 62
Road Traffic Noise Level La ¢qo i 10:00pm to 7:00am 59

Table 5: Ambient noise levels recorded by TTM at onsite logger location in 2001

CRG Data
The following ambient noise levels were recorded by CRG in 2006 at the BP Ballina logger location
(approximately 15m from the Highway, with a reduced angle of view):

Noise Descriptor Time Period Measured Level dB(A)
Road Traffic Noise Level La ¢q 15 ir 7:00am to 10:00pm 65
Road Traffic Noise Level La ¢q0 10:00pm to 7:00am 63
Road Traffic Noise Level La ¢q24 ir Full 24 hour period 65

Table 6: Ambient noise levels recorded by CRG at BP Ballina logger location in 2006
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It is noted that the difference between the day and night Leq levels in the two sets of data are within
1 dB of each other, and are deemed as a reliable indicator of the difference in noise levels between the
day and night periods.

5.2 Existing and Predicted Traffic Volumes
The Roads and Traffic Authority’s publication “Traffic volume data for the Hunter and Northern

Regions 2004” indicates a volume of 12,627 vpd. CRG Traffic Engineers estimate a current volume
of 13,800 vpd.

Pacific Highway

2004: 12,674 vpd, 6% heavy vehicles;

2007: 13,800vpd, 6% heavy vehicles;

2007: 13,800vpd, 6% heavy vehicles;

2018: 15,500vpd, 6% heavy vehicles;

2025: 16,500vpd, 6% heavy vehicles (re: Ballina Shire Road Network model);

The Year 2025 volumes assume that the Ballina Bypass has been completed, with the year 2018
volume being an interpolation of the data from year 2007 and year 2025.

Link Road
Traffic volumes used in this report are taken from the approved TTM report, who cite Eppell Olsen &
Partners Traffic Engineers as the source for traffic volumes on the Link Road.

2010: 9,750vpd, 9% heavy vehicles.
2018: 10,600vpd, 9% heavy vehicles.

The year 2018 traffic volume on the Link Road was based upon the assumption of a 2.9% growth rate

on the Link Road from year 2010 data (which is the growth rate on the Highway between 2004 and
2007).

It should be noted that the heavy vehicle percentage is assumed, and is viewed as conservative.
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5.3 Existing and Predicted Road Traffic Noise Levels

To verify the road traffic noise prediction model (a package called “PEN3D”, which is based upon the
CoRTN methodology), the model was set to reflect conditions at the TTM logger location to the south
of the subject site. The model was found to be within 0.7 dB of the measured noise level, which is
within the + 2dB margin allowed under the CoORTN methodology.

It should be noted that we have assumed that the lots fronting both the main roads e.g. the Highway
and Link Road (e.g. Lots 12 — 19, 28 — 30, 35 — 59, 164 — 173, 198 — 200 and 225 — 231) have the
building located towards the main road side of the block, with a private external open space located on
the far side of the building from the road (refer to Sketch No. 4 in the Appendix of this report). This
design takes advantage of acoustical screening effects of the future building on the Lots, and reduces
the required height of the noise barrier.

The receiver locations for the predicted impacts are as follows:

e Ground floor level, fagade facing roadway;
e  First floor level, fagade facing roadway;

e Outdoor private open space at ground level (screened to the roadway by the dwelling for Lots
12-19,28 -30,35-159, 164 — 173, 198 — 200 and 225 — 231).

The predicted Lacq 1sh and Lacqon noise levels at the 3 assessment locations on all Lots are as follows
(for calculation sheets of this component of the assessment, refer to the attached sheets in the
Appendix to this report).
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2.5m High Acoustic Barrier: Predicted 2018 Traffic Noise Levels: Facade Corrected, dB(A)

Receiver Ground Floor Level Facade First Floor Level Facade Ground Level Recreation Area
LAeq 15 hr LAeq Yhr LAeq 15 hr LAeq Yhr LAeq 15 hr LAeq Yhr
Lot 1 53 50 55 52 53 50
Lot 2 52 49 53 50 52 49
Lot 3 52 49 53 50 51 48
Lot 4 51 48 52 49 51 48
Lot 5 51 48 52 49 50 47
Lot 6 51 48 52 49 50 47
Lot 7 51 48 52 49 50 47
Lot 8 51 48 52 49 51 48
Lot 9 52 49 54 51 51 48
Lot 10 52 49 54 51 51 48
Lot 11 52 49 54 51 51 48
Lot 12 57 54 67 64 51 48
Lot 13 57 54 67 64 51 48
Lot 14 57 54 67 64 51 48
Lot 15 57 54 67 64 51 48
Lot 16 57 54 66 63 52 49
Lot 17 57 54 66 63 51 48
Lot 18 57 54 66 63 52 49
Lot 19 57 54 66 63 52 49
Lot 20 53 50 55 52 52 49
Lot 21 52 49 54 51 52 49
Lot 22 52 49 53 50 51 48
Lot 23 52 49 53 50 51 48
Lot 24 52 49 53 50 51 48
Lot 25 52 49 54 51 52 49
Lot 26 53 50 55 52 52 49
Lot 27 53 50 55 52 52 49
Lot 28 55 52 58 55 52 49
Lot 29 58 55 67 64 53 50
Lot 30 56 53 59 56 53 50
Lot 31 53 50 56 53 53 50
Lot 32 53 50 55 52 53 50
Lot 33 53 50 55 52 53 50
Lot 34 53 50 55 52 52 49
Lot 35 54 51 56 53 53 50
Lot 36 54 51 57 54 53 50
Lot 37 54 51 57 54 53 50
Lot 38 55 52 57 54 53 50
Lot 39 56 53 60 57 53 50
Lot 40 59 56 67 64 53 50
Lot 41 58 55 64 61 53 50
Lot 42 57 54 64 61 52 49
Lot 43 57 54 64 61 52 49
Lot 44 57 54 64 61 52 49
Lot 45 57 54 64 61 52 49
Lot 46 57 54 64 61 51 48
Lot 47 57 54 64 61 51 48
Lot 48 57 54 64 61 51 48
Lot 49 57 54 64 61 51 48
Lot 50 57 54 64 61 51 48
Lot 51 57 54 64 61 51 48
Lot 52 57 54 64 61 51 48
Lot 53 57 54 64 61 51 48
Lot 54 57 54 65 62 51 48
Lot 55 57 54 64 61 51 48
Lot 56 57 54 64 61 51 48
Lot 57 56 53 64 61 51 48
Lot 58 57 54 64 61 51 48
Lot 59 57 54 64 61 51 48
Lot 60 53 50 55 52 52 49
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2.5m High Acoustic Barrier: Predicted 2018 Traffic Noise Levels: Facade Corrected, dB(A)
Receiver Ground Floor Level Facade First Floor Level Facade Ground Level Recreation Area
LAeq 15 hr LAeq Yhr LAeq 15 hr LAeq Yhr LAeq 15 hr LAeq Yhr
Lot 61 52 49 53 50 52 49
Lot 62 52 49 53 50 51 48
Lot 63 51 48 52 49 50 47
Lot 64 51 48 52 49 50 47
Lot 65 51 48 52 49 50 47
Lot 66 50 47 51 48 50 47
Lot 67 50 47 51 48 50 47
Lot 68 50 47 51 48 50 47
Lot 69 50 47 51 48 49 46
Lot 70 50 47 51 48 49 46
Lot 71 50 47 51 48 49 46
Lot 72 49 46 50 47 49 46
Lot 73 49 46 50 47 49 46
Lot 74 50 47 51 48 49 46
Lot 75 50 47 51 48 50 47
Lot 76 50 47 51 48 50 47
Lot 77 50 47 51 48 50 47
Lot 78 51 48 52 49 50 47
Lot 79 52 49 53 50 51 48
Lot 80 52 49 53 50 52 49
Lot 81 53 50 55 52 52 49
Lot 82 52 49 55 52 52 49
Lot 83 52 49 53 50 51 48
Lot 84 51 48 53 50 51 48
Lot 85 51 48 52 49 51 48
Lot 86 51 48 52 49 50 47
Lot 87 50 47 51 48 50 47
Lot 88 50 47 51 48 50 47
Lot 89 50 47 51 48 50 47
Lot 90 49 46 50 47 49 46
Lot 91 49 46 50 47 49 46
Lot 92 49 46 50 47 49 46
Lot 93 49 46 50 47 48 45
Lot 94 48 45 49 46 48 45
Lot 95 48 45 49 46 48 45
Lot 96 48 45 49 46 48 45
Lot 97 48 45 49 46 48 45
Lot 98 49 46 50 47 49 46
Lot 99 49 46 50 47 49 46
Lot 100 49 46 50 47 49 46
Lot 101 50 47 51 48 50 47
Lot 102 50 47 51 48 50 47
Lot 103 51 48 52 49 50 47
Lot 104 51 48 52 49 51 48
Lot 105 51 48 53 50 51 48
Lot 106 52 49 53 50 51 48
Lot 107 52 49 54 51 52 49
Lot 108 52 49 54 51 52 49
Lot 109 51 48 53 50 51 48
Lot 110 51 48 52 49 51 48
Lot 111 50 47 51 48 50 47
Lot 112 50 47 51 48 49 46
Lot 113 49 46 50 47 49 46
Lot 114 49 46 50 47 49 46
Lot 115 49 46 50 47 49 46
Lot 116 49 46 50 47 49 46
Lot 117 49 46 49 46 48 45
Lot 118 48 45 49 46 48 45
Lot 119 48 45 49 46 48 45
Lot 120 48 45 49 46 48 45
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2.5m High Acoustic Barrier: Predicted 2018 Traffic Noise Levels: Facade Corrected, dB(A)
Receiver Ground Floor Level Facade First Floor Level Facade Ground Level Recreation Area
LAeq 15 hr LAeq Yhr LAeq 15 hr LAeq Yhr LAeq 15 hr LAeq Yhr
Lot 121 48 45 49 46 48 45
Lot 122 48 45 49 46 48 45
Lot 123 48 45 49 46 48 45
Lot 124 48 45 49 46 48 45
Lot 125 49 46 50 47 48 45
Lot 126 49 46 50 47 49 46
Lot 127 49 46 50 47 49 46
Lot 128 49 46 50 47 49 46
Lot 129 50 47 51 48 49 46
Lot 130 50 47 51 48 50 47
Lot 131 51 48 52 49 51 48
Lot 132 51 48 53 50 51 48
Lot 133 52 49 55 52 52 49
Lot 134 52 49 55 52 52 49
Lot 135 51 48 53 50 51 48
Lot 136 51 48 52 49 51 48
Lot 137 50 47 51 48 50 47
Lot 138 50 47 51 48 50 47
Lot 139 50 47 51 48 50 47
Lot 140 49 46 51 48 49 46
Lot 141 49 46 50 47 49 46
Lot 142 49 46 50 47 49 46
Lot 143 49 46 50 47 48 45
Lot 144 48 45 49 46 48 45
Lot 145 48 45 49 46 48 45
Lot 146 48 45 49 46 48 45
Lot 147 48 45 49 46 48 45
Lot 148 48 45 49 46 48 45
Lot 149 48 45 49 46 48 45
Lot 150 48 45 49 46 48 45
Lot 151 49 46 50 47 48 45
Lot 152 49 46 50 47 49 46
Lot 153 49 46 50 47 49 46
Lot 154 50 47 51 48 49 46
Lot 155 50 47 51 48 50 47
Lot 156 50 47 52 49 50 47
Lot 157 51 48 53 50 51 48
Lot 158 51 48 53 50 51 48
Lot 159 51 48 53 50 51 48
Lot 160 52 49 56 53 52 49
Lot 161 52 49 55 52 51 48
Lot 162 52 49 55 52 51 48
Lot 163 52 49 55 52 51 48
Lot 164 57 54 63 60 51 48
Lot 165 56 53 63 60 50 47
Lot 166 56 53 62 59 50 47
Lot 167 56 53 62 59 50 47
Lot 168 56 53 62 59 50 47
Lot 169 56 53 63 60 51 48
Lot 170 56 53 63 60 51 48
Lot 171 57 54 63 60 51 48
Lot 172 56 53 63 60 51 48
Lot 173 55 52 61 58 51 48
Lot 174 52 49 57 54 50 47
Lot 175 51 48 56 53 51 48
Lot 176 51 48 53 50 51 48
Lot 177 51 48 53 50 51 48
Lot 178 51 48 52 49 50 47
Lot 179 50 47 52 49 50 47
Lot 180 50 47 51 48 50 47
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2.5m High Acoustic Barrier: Predicted 2018 Traffic Noise Levels: Facade Corrected, dB(A)

Receiver Ground Floor Level Facade First Floor Level Facade Ground Level Recreation Area
LAeq 15 hr LAeq 9hr LAeq 15 hr LAeq 9hr LAeq 15 hr LAeq 9hr
Lot 181 49 46 50 47 49 46
Lot 182 49 46 50 47 49 46
Lot 183 48 45 50 47 48 45
Lot 184 48 45 49 46 48 45
Lot 185 48 45 49 46 48 45
Lot 186 48 45 50 47 48 45
Lot 187 49 46 50 47 48 45
Lot 188 49 46 50 47 49 46
Lot 189 49 46 51 48 49 46
Lot 190 49 46 50 47 49 46
Lot 191 50 47 52 49 50 47
Lot 192 50 47 52 49 50 47
Lot 193 51 48 52 49 50 47
Lot 194 51 48 53 50 51 48
Lot 195 51 48 53 50 51 48
Lot 196 51 48 55 52 51 48
Lot 197 53 50 58 55 50 47
Lot 198 54 51 60 57 51 48
Lot 199 56 53 63 60 52 49
Lot 200 55 52 61 58 50 47
Lot 201 52 49 58 55 50 47
Lot 202 51 48 55 52 49 46
Lot 203 51 48 54 51 51 48
Lot 204 51 48 53 50 51 48
Lot 205 51 48 53 50 51 48
Lot 206 51 48 52 49 51 48
Lot 207 51 48 52 49 50 47
Lot 208 50 47 51 48 50 47
Lot 209 50 47 51 48 50 47
Lot 210 49 46 51 48 49 46
Lot 211 49 46 50 47 49 46
Lot 212 49 46 50 47 49 46
Lot 213 48 45 50 47 48 45
Lot 214 49 46 50 47 48 45
Lot 215 49 46 50 47 49 46
Lot 216 49 46 51 48 49 46
Lot 217 50 47 51 48 49 46
Lot 218 50 47 52 49 49 46
Lot 219 51 48 52 49 50 47
Lot 220 51 48 53 50 50 47
Lot 221 51 48 53 50 51 48
Lot 222 51 48 53 50 51 48
Lot 223 52 49 54 51 51 48
Lot 224 52 49 56 53 51 48
Lot 225 55 52 61 58 49 46
Lot 226 55 52 61 58 51 48
Lot 227 55 52 62 59 50 47
Lot 228 56 53 62 59 50 47
Lot 229 56 53 63 60 50 47
Lot 230 56 53 64 61 50 47
Lot 231 57 54 65 62 52 49
Lot 232 53 50 56 53 52 49
Lot 233 52 49 55 52 52 49
Lot 234 53 50 55 52 52 49
Lot 235 52 49 54 51 52 49
Lot 236 52 49 53 50 51 48
Childcare 49 46 N/A N/A 49 46
Open space N/A N/A N/A N/A 50 47
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Further to the above, the proposed development is predicted to generate 2,275 extra vehicle
movements per day on the external road network (this is based upon the Carter Rytenskild Group
Traffic Engineering report for this application).

Assuming that all of the site generated traffic use the Highway, the increase in existing road traffic
noise levels is predicted to be 0.6dB. Assuming that all of the site generated traffic use the Link
Road, the increase in existing road traffic noise levels is predicted to be 0.9dB. These increases are
well below the allowable 2 dB rise, as specified under the Environmental Criteria for Road Traffic
Noise). For calculation sheets of this component of the assessment, refer to the attached sheets in the
Appendix to this report.

6.0 RECOMMENDED ACOUSTIC TREATMENTS

6.1 Indicative Acoustic Building Treatment for Control of Road Traffic Noise —
Residential Component

Although buildings do not form part of this application, we have analysed a “typical” type dwelling
that may be constructed on the noise affected Lots that require further acoustic attenuation (e.g. the
Lots fronting the Highway / Link Road and top floor levels of lots setback from the roads— refer to
Sketch No. 5 in the Appendix). As a guide, external building shell treatments to the future buildings
on the worst affected Lots to achieve acceptable indoor noise levels are as follows (refer to the
Appendix to this report for Rw calculation methodology):

Roveroaks Building Rw |Recommended Acoustic Treatment
Component **Verify with supplier proposed element achieves required Rw**

Space

Lots Fronting Highway

Top Floor Level Bedroom Window 27 |6mm glass in a standard frame

Top Floor Level Bedroom External Walls 35 _|Standard lightweight construction

Top Floor Level Bedroom Roof/ceiling 34 |Standard pitched roof construction

Ground Floor Level Living Window 14 |Standard construction

Ground Floor Level Living Sliding door 19 |Standard construction

Ground Floor Level Living External Walls 24 |Standard lightweight construction

Ground Floor Level Bedroom Window 17 _|Standard construction

Ground Floor Level Bedroom External Walls 25 |Standard lightweight construction
Lots Fronting Link Road

Top Floor Level Bedroom Window 29 |16.38mm laminate glass in an acoustic grade frame

Top Floor Level Bedroom External Walls 37_|Standard lightweight construction with fibreglass batts in wall void or standard masonry construction|
Top Floor Level Bedroom Roof/ceiling 36 |Standard construction with R2 batts in ceiling void

Ground Floor Level Living Window 14 |Standard construction

Ground Floor Level Living Sliding door 19 |Standard construction

Ground Floor Level Living External Walls 24 |Standard lightweight construction

Ground Floor Level Bedroom Window. 17 _|Standard construction

Ground Floor Level Bedroom External Walls 25 |Standard lightweight construction
Lots Setback from Highway

Top Floor Level Bedroom Window 17 |Standard construction

Top Floor Level Bedroom External Walls 25 |Standard lightweight construction
Top Floor Level Bedroom Roof/ceiling 24 |Standard pitched roof construction
Lots Setback from Link Road

Top Floor Level Bedroom Window 18 |Standard construction

Top Floor Level Bedroom External Walls 26 |Standard lightweight construction
Top Floor Level Bedroom Roof/ceiling 25 |Standard pitched roof construction

Table 7: Indicative acoustic building treatments to a “typical” type dwelling for
control of road traffic noise impacts

The basic principles to be applied to building design and orientation are as follows:

e Locate a terrace area on the screened side of the future building from the roadway (refer to
Sketch No. 4 in the Appendix to this report for terrace location);

e Minimise openings facing the roadways;

e Non habitable spaces are best located on the side of the building facing the roadway;

e Provision for air conditioning or mechanical ventilation to allow occupants to close openings
to mitigate road traffic noise intruding inside.
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6.2 Acoustic Building Treatment for Control of Road Traffic Noise — Childcare Centre
Component

We recommend that the future Childcare Centre be fully assessed for control of noise intrusion to
comply with the indoor noise limit criteria of 40 dB(A) Leq (1nr during building design.

6.3 Acoustic Barrier Treatment

We recommend that the acoustic barrier defined in Sketch No. 5 of the appendix be constructed at the
site. This barrier may be either a fence type structure, or a combination of an earth mound and
fencing.

7.0 DISCUSSION & CONCLUSIONS

The site is adjacent to the Pacific Highway and the proposed Link Road. Both of these major
roadways have been assessed in accordance with the requirements of the “Environmental Criteria for
Road Traffic Noise”. 1t should be noted that we have recommended a barrier height of 2.5m, which is
a balance between visual and acoustic impact.

All Lots will have a private external open space area that complies with the criterion, subject to the
recommendation in this report being applied to the estate as a whole, and orientation of individual
buildings within the road noise affected zone.

The worst affected facades of the worst affected Lots (e.g. the facades facing the road on Lots
adjacent to the main road corridors) will be exposed to noise levels above the criteria at ground floor
level (an exceedance of up to 2 dB at the Lots fronting the Highway and 3 dB at Lots fronting the
Link Road), which we submit is acceptable, as the average person cannot detect less than a 3 dB shift
in sound pressure level. To gain strict compliance at the most exposed facades at ground level, a
barrier in excess of 3m would be required, which has implications in relation to urban design
principles and visual impacts.

As a compromise between the visual impacts and urban planning principles and the requirements for
noise intrusion control, we have specified a lower barrier height and recommendations for building
orientation and construction.

We have assessed the potential for increased impacts from road traffic resulting from the
development, and conclude that the development will increase noise levels by between 0.6 — 0.9 dB,
which is below the noise criteria limit of 2 dB as specified in the “Environmental Criteria for Road
Traffic Noise”.

Report Compiled by:

JAY CARTER BSc
Director
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Sketch No. 1: Subject Site Layout, Logger Location & Locale
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Sketch No. 2 Roundabout Layout and Levels
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Sketch No. 3: Roundabout Layout and Levels
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Sketch No. 4: Illustration Of Location Of Open Space Areas In Lots Adjacent To The Main

Roads

Highway or Link Road

Dwelling

External
Open
Space
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POINT CALCULATIONS

Pen3D2000 V1.9.8.1
Project Code:07359a
Project Description:Noise assessment of Riveroaks, Ballina
File:Z:\ACOUSTICS\07359a Riveroaks Estate Ballina\07359_pen\07359_existing.PEN
File Description:Data file covering existing

Thursday 01 Nov, 2007 at 10:02:07

CoRTN Calculations

All road segments included. Segmentation angle: 10degrees. Road elevations apply.
Receptor X Posn Y Posn Height

(m) (m) (m)
monitor 283.1 882.8 1.3

CARTER KETENSEILD GRUF

L10(18hour)
(dB(A))
65.7 free-field
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POINT CALCULATIONS

Pen3D2000 V1.9.8.1
Project Code:07359a
Project Description:Noise assessment of Riveroaks, Ballina
File:Z\ACOUSTICS\07359a Riveroaks Estate Ballina\07359_pen\07359_year 2018 recreation rev.PEN
File Description:Data file covering recreation revised

Thursday 01 Nov, 2007 at 08:58:11

CoRTN Calculations

All road segments included. Segmentation angle: 10degrees. Road elevations apply.

Receptor X Posn Y Posn Height Leq(9hour)
(m) (m) (m) (dB(A))
1 4239 546.2 1.8 49.6
2 412.0 536.9 1.8 48.9
3 404.0 527.0 1.8 48.6
4 395.3 516.6 1.8 48.0
5 387.8 506.1 1.8 47.6
6 373.9 534.6 1.8 48.1
7 357.6 543.0 1.8 47.9
8 335.4 553.2 1.8 48.1
9 353.9 578.9 1.8 49.1
10 377.7 567.5 1.8 48.8
11 393.4 560.0 1.8 48.8
12 449.6 583.3 1.8 53.9
13 433.5 591.3 1.8 54.1
14 421.0 597.1 1.8 54.0
15 407.4 603.0 1.8 54.1
16 388.1 609.5 1.8 53.7
17 370.8 619.7 1.8 54.1
18 353.0 628.9 1.8 54.3
19 335.5 635.1 1.8 53.9
20 314.1 607.0 1.8 49.6
21 305.4 595.0 1.8 49.3
22 295.6 580.4 1.8 48.9
23 287.6 568.1 1.8 48.5
24 259.3 582.7 1.8 48.9
25 266.2 593.2 1.8 49.1
26 275.5 609.0 1.8 49.7
27 286.1 620.7 1.8 50.4
28 298.0 637.2 1.8 52.0
29 308.7 652.7 1.8 54.9
30 254.1 661.2 1.8 53.0
31 240.2 633.6 1.8 50.4
32 230.1 622.7 1.8 49.9
33 2227 614.4 1.8 49.9
34 214.5 602.0 1.8 49.7
35 185.8 615.4 1.8 50.7
36 193.4 628.9 1.8 51.0
37 200.7 640.2 1.8 51.2
38 211.4 651.0 1.8 51.5
39 2251 673.6 1.8 52.7
40 187.9 703.9 1.8 55.7
41 177.5 691.5 1.8 54.7
42 170.8 680.0 1.8 54.2
43 161.1 663.8 1.8 53.9
44 140.6 632.9 1.8 53.6
45 131.4 617.3 1.8 53.7
46 124.9 606.0 1.8 53.7
47 116.3 592.0 1.8 53.7
48 106.5 576.5 1.8 53.8
49 95.4 557.9 1.8 53.7
50 86.8 542.7 1.8 53.7
51 77.9 527.0 1.8 53.6
52 67.0 512.2 1.8 53.8
53 57.9 497.3 1.8 53.7
54 47.7 482.2 1.8 53.8
55 39.0 465.1 1.8 53.6
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Receptor X Posn Y Posn Height Leq(9hour)
56 30.1 450.7 1.8 53.6
57 21.9 434.4 1.8 53.4
58 12.5 419.6 1.8 53.5
59 1.3 400.6 1.8 53.6
60 158.6 573.6 1.8 49.7
61 180.9 562.8 1.8 49.1
62 195.0 558.0 1.8 48.8
63 219.0 519.3 1.8 47.9
64 229.6 535.6 1.8 47.8
65 258.8 523.4 1.8 47.6
66 2735 513.2 1.8 47.3
67 291.2 505.5 1.8 47.2
68 308.9 499.8 1.8 47.1
69 324.8 491.5 1.8 46.9
70 337.2 485.2 1.8 46.8
71 348.8 479.7 1.8 46.7
72 326.4 459.4 1.8 46.2
73 309.2 467.5 1.8 46.4
74 294.3 475.5 1.8 46.6
75 277.3 483.7 1.8 46.8
76 261.4 492.4 1.8 47.1
77 245.1 499.3 1.8 47.1
78 209.2 503.6 1.8 47.7
79 176.0 528.0 1.8 48.5
80 162.9 533.7 1.8 48.9
81 140.0 543.9 1.8 49.5
82 112.8 499.8 1.8 49.3
83 132.4 491.8 1.8 48.6
84 146.1 486.7 1.8 48.4
85 158.5 480.4 1.8 48.0
86 170.7 474.3 1.8 47.7
87 186.8 467.9 1.8 47.2
88 203.9 459.2 1.8 471
89 194.3 4433 1.8 46.8
90 247.2 434.4 1.8 46.3
91 265.5 429.6 1.8 46.3
92 282.1 422.4 1.8 45.9
93 296.9 4135 1.8 45.6
94 3134 404.3 1.8 45.4
95 305.1 387.3 1.8 45.2
96 296.5 3725 1.8 45.2
97 282.2 381.7 1.8 45.4
98 267.2 392.3 1.8 45.7
99 250.3 398.8 1.8 45.9
100 232.6 411.2 1.8 46.1
101 182.9 422.3 1.8 46.7
102 167.2 433.0 1.8 47.2
103 151.4 440.9 1.8 47.5
104 137.7 446.9 1.8 47.9
105 125.0 452.7 1.8 48.1
106 112.6 459.8 1.8 48.6
107 94.6 469.0 1.8 49.2
108 67.6 426.1 1.8 49.3
109 91.5 4171 1.8 48.3
110 105.5 411.6 1.8 47.9
111 134.3 379.1 1.8 47.2
112 141.9 3924 1.8 47.2
113 171.3 379.2 1.8 46.4
114 188.2 371.3 1.8 46.1
115 206.3 365.9 1.8 45.9
116 2225 358.2 1.8 45.7
17 238.0 3487 1.8 45.5
118 250.3 344.2 1.8 45.3
119 264.0 337.9 1.8 45.1
120 276.1 331.0 1.8 44.9
121 268.6 314.4 1.8 44.8
122 260.1 298.7 1.8 44.8
123 2475 304.9 1.8 45.0
124 234.3 310.8 1.8 45.2
125 217.9 319.4 1.8 45.5
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Receptor X Posn Y Posn Height Leq(9hour)
126 203.1 327.7 1.8 45.7
127 185.9 335.0 1.8 46.0
128 169.5 3427 1.8 46.2
129 154.5 350.9 1.8 46.5
130 124.1 361.5 1.8 47.2
131 88.3 382.8 1.8 47.9
132 73.7 387.8 1.8 48.4
133 50.6 398.2 1.8 49.3
134 271 350.9 1.8 49.3
135 52.7 3422 1.8 48.4
136 65.6 337.8 1.8 48.0
137 96.8 300.7 1.8 47.2
138 103.4 3187 1.8 47.1
139 131.0 307.5 1.8 46.7
140 148.0 299.9 1.8 46.4
141 165.2 290.8 1.8 46.0
142 182.5 283.5 1.8 45.8
143 198.1 275.6 1.8 45.5
144 214.2 267.6 1.8 45.2
145 227.0 260.3 1.8 45.0
146 241.0 254.8 1.8 44.9
147 236.9 236.8 1.8 44.8
148 231.8 220.5 1.8 44.9
149 219.9 233.2 1.8 45.1
150 206.1 238.6 1.8 45.3
151 189.6 246.9 1.8 45.6
152 172.5 253.6 1.8 45.8
153 156.1 259.8 1.8 46.1
154 139.2 269.4 1.8 46.5
155 122.9 276.1 1.8 46.8
156 92.4 282.5 1.8 47.2
157 50.3 310.0 1.8 48.2
158 43.6 294.0 1.8 48.3
159 39.4 276.5 1.8 48.3
160 9.0 279.0 1.8 49.4
161 13.1 300.2 1.8 49.3
162 17.9 312.6 1.8 49.2
163 21.9 327.4 1.8 49.2
164 7.9 379.7 1.8 53.5
165 -11.4 365.4 1.8 53.1
166 -14.9 352.2 1.8 52.9
167 -19.8 337.2 1.8 52.9
168 -24.8 319.3 1.8 52.9
169 -32.7 300.4 1.8 53.4
170 -34.2 279.9 1.8 53.2
171 -36.2 262.4 1.8 53.5
172 -33.9 239.7 1.8 53.3
173 -22.7 217.3 1.8 51.9
174 0.9 217.3 1.8 49.2
175 18.5 218.6 1.8 48.4
176 35.8 219.2 1.8 48.2
177 53.2 219.2 1.8 47.9
178 73.0 220.2 1.8 47.6
179 90.1 221.0 1.8 47.3
180 109.4 223.3 1.8 47.0
181 156.3 204.5 1.8 46.1
182 185.4 187.9 1.8 45.6
183 199.7 181.3 1.8 45.3
184 217.7 1721 1.8 45.0
185 211.4 155.3 1.8 45.2
186 206.4 139.2 1.8 45.3
187 190.6 147.2 1.8 45.6
188 174.3 156.9 1.8 45.9
189 145.5 166.1 1.8 46.4
190 150.2 185.5 1.8 46.3
191 105.1 206.1 1.8 47.2
192 100.6 184.6 1.8 47.4
193 81.5 197.3 1.8 47.6
194 62.8 196.0 1.8 47.9
195 44.7 195.0 1.8 48.2
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Receptor X Posn Y Posn Height Leq(9hour)
196 28.2 196.1 1.8 48.2
197 9.7 185.6 1.8 49.5
198 6.3 183.7 1.8 51.1
199 -26.6 185.2 1.8 53.2
200 3.1 139.2 1.8 51.8
201 24.3 139.2 1.8 49.0
202 43.0 140.3 1.8 48.1
203 61.6 144.4 1.8 48.0
204 78.4 140.5 1.8 47.9
205 91.5 135.5 1.8 47.9
206 103.5 131.4 1.8 47.8
207 115.8 122.2 1.8 475
208 131.7 115.1 1.8 47.0
209 147.3 104.9 1.8 46.7
210 162.8 98.8 1.8 46.4
211 180.5 90.2 1.8 46.0
212 193.2 83.6 1.8 45.8
213 206.3 81.8 1.8 454
214 207.2 53.4 1.8 455
215 191.0 55.4 1.8 45.9
216 176.6 59.3 1.8 46.3
217 161.5 66.9 1.8 46.6
218 144.6 74.9 1.8 47.1
219 127.8 81.9 1.8 475
220 111.9 89.7 1.8 47.9
221 95.5 98.3 1.8 48.3
222 80.2 105.6 1.8 48.4
223 64.0 111.1 1.8 48.6
224 459 113.5 1.8 49.0
225 9.8 120.6 1.8 51.8
226 11.4 101.7 1.8 52.1
227 13.0 84.6 1.8 52.4
228 14.5 66.2 1.8 52.6
229 14.6 47.7 1.8 52.9
230 14.7 31.9 1.8 53.2
231 14.3 12.9 1.8 53.5
232 58.0 38.7 1.8 49.7
233 59.6 68.7 1.8 49.2
234 78.4 33.2 1.8 49.8
235 83.9 56.5 1.8 49.1
236 107.1 34.9 1.8 48.7
1 435.8 534.8 1.5 49.6
427.6 524.3 1.5 48.8
3 419.0 514.7 1.5 48.2
4 411.1 505.3 1.5 47.6
5 404.5 494.6 1.5 47.2
6 367.8 510.9 1.5 47.3
7 349.7 518.0 1.5 47.3
8 332.4 527.1 1.5 475
9 347.2 553.5 1.5 47.9
10 367.4 544.7 1.5 48.0
11 384.8 536.3 1.5 48.1
12 450.3 567.7 1.5 47.6
13 4312 575.8 1.5 47.6
14 419.7 582.0 1.5 47.7
15 407.0 587.1 1.5 475
16 389.3 593.3 1.5 48.9
17 369.9 604.2 1.5 48.3
18 353.1 614.0 1.5 48.7
19 333.8 619.2 1.5 48.9
20 312.7 599.0 1.5 49.1
21 301.1 586.0 1.5 48.7
22 292.7 572.8 1.5 48.4
23 281.4 557.0 1.5 48.1
24 2741 561.6 1.5 48.1
25 285.5 578.3 1.5 48.6
26 294.8 591.0 1.5 49.0
27 305.1 606.6 1.5 49.2
28 313.6 620.2 1.5 48.9
29 315.8 637.5 1.5 50.3
30 263.8 638.4 1.5 49.7
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Receptor X Posn Y Posn Height Leq(9hour)
31 240.2 633.6 1.5 50.1
32 228.2 620.3 1.5 49.8
33 219.7 609.9 1.5 49.7
34 209.5 592.4 1.5 49.2
35 203.4 597.8 1.5 49.7
36 214.7 612.9 1.5 49.9
37 221.9 624.9 1.5 50.0
38 230.8 638.6 1.5 50.1
39 240.6 654.3 1.5 50.1
40 197.7 691.7 1.5 50.3
41 187.9 677.4 1.5 50.2
42 181.2 666.6 1.5 49.4
43 172.2 651.2 1.5 49.1
44 152.0 625.2 1.5 48.6
45 144.9 611.3 1.5 48.6
46 137.3 600.2 1.5 48.1
47 130.8 585.6 1.5 48.4
48 121.4 568.6 15 48.2
49 109.2 551.3 15 48.2
50 99.3 535.4 1.5 47.6
51 90.6 520.6 1.5 47.7
52 81.2 508.5 1.5 47.7
53 70.4 492.1 15 47.8
54 62.4 475.0 1.5 47.9
55 51.7 459.6 1.5 47.6
56 44.5 442.8 1.5 47.9
57 35.0 428.0 15 47.6
58 26.5 413.2 1.5 48.2
59 16.7 396.0 15 47.8
60 168.4 553.9 15 49.0
61 175.0 542.1 1.5 48.7
62 184.9 537.4 1.5 48.4
63 240.4 505.9 1.5 471
64 250.8 520.8 15 47.4
65 254.5 503.7 15 471
66 270.4 494.8 1.5 47.0
67 286.9 486.6 1.5 46.6
68 303.4 478.7 1.5 46.5
69 317.3 471.6 1.5 46.4
70 329.6 465.8 1.5 46.1
71 341.7 459.7 1.5 46.0
72 333.8 456.0 1.5 46.0
73 316.3 464.8 1.5 46.2
74 300.5 472.7 1.5 46.4
75 285.3 479.9 1.5 46.6
76 267.8 487.5 1.5 46.9
77 252.4 495.8 1.5 471
78 231.7 487.7 1.5 47.0
79 188.2 523.9 1.5 48.0
80 169.0 533.3 1.5 48.6
81 153.6 541.4 15 48.9
82 116.3 482.0 1.5 48.7
83 127.9 474.0 15 48.2
84 139.7 467.2 15 48.1
85 154.0 462.6 15 47.7
86 168.7 455.0 15 47.3
87 182.0 448.5 15 46.8
88 204.0 451.1 15 46.9
89 193.1 437.6 1.5 46.6
90 251.5 423.0 1.5 46.1
91 263.7 411.0 15 45.8
92 277.5 402.3 1.5 45.6
93 293.7 393.2 1.5 45.3
94 311.0 399.8 1.5 45.2
95 303.9 383.3 1.5 45.1
96 296.0 367.9 1.5 45.0
97 290.0 388.2 1.5 45.2
98 275.3 395.1 1.5 45.5
99 258.8 403.0 1.5 45.7
100 241.8 4104 1.5 45.8
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Receptor X Posn Y Posn Height Leq(9hour)
101 182.1 4175 1.5 46.5
102 179.0 439.6 1.5 46.8
103 162.9 448.3 1.5 47.3
104 148.0 454.7 1.5 47.7
105 136.0 461.1 1.5 48.0
106 123.2 467.0 1.5 48.2
107 107.7 476.0 1.5 48.8
108 77.3 4133 1.5 48.5
109 90.4 403.4 1.5 48.0
110 106.3 396.3 1.5 47.6
111 156.3 368.0 1.5 46.6
112 164.3 381.8 1.5 46.4
113 173.4 365.0 1.5 46.2
114 188.3 355.9 1.5 45.9
115 204.3 348.3 1.5 45.8
116 218.8 340.2 1.5 45.5
117 2345 332.8 1.5 45.3
118 247.6 327.1 15 45.1
119 260.8 3215 15 44.9
120 275.8 3247 15 44.7
121 269.3 3104 15 44.7
122 258.9 292.6 15 44.7
123 257.5 3135 15 44.8
124 245.6 320.3 1.5 45.1
125 231.3 326.2 1.5 45.3
126 214.7 334.8 15 45.5
127 195.7 342.3 1.5 45.9
128 180.9 350.7 1.5 46.0
129 166.8 357.6 1.5 46.2
130 145.3 360.6 15 46.7
131 103.5 387.3 1.5 47.5
132 86.3 396.7 1.5 48.0
133 68.3 403.4 1.5 48.6
134 35.6 334.7 1.5 48.6
135 51.5 326.4 1.5 48.1
136 70.5 318.0 1.5 47.6
137 119.5 291.3 1.5 46.7
138 119.2 306.9 1.5 46.8
139 134.6 288.2 1.5 46.5
140 150.0 280.1 1.5 46.1
141 165.2 2721 1.5 45.9
142 181.8 263.1 1.5 45.6
143 199.6 255.8 1.5 45.3
144 2133 248.5 1.5 45.1
145 225.3 2437 1.5 44.9
146 239.9 246.4 1.5 44.7
147 235.6 229.8 1.5 44.8
148 230.7 213.6 1.5 44.7
149 223.7 233.3 1.5 44.9
150 210.8 238.8 1.5 45.1
151 197.8 246.7 15 45.3
152 180.7 253.6 1.5 45.6
153 164.7 261.4 15 45.9
154 147.4 270.1 15 46.2
155 129.9 278.0 15 46.6
156 113.3 272.3 15 46.8
157 52.8 312.3 15 48.0
158 455 290.2 15 48.0
159 39.1 271.2 15 48.2
160 28.1 275.9 1.5 48.5
161 37.0 292.8 15 48.3
162 418 304.0 15 48.1
163 44.6 318.4 1.5 48.2
164 7.3 376.3 1.5 48.2
165 2.9 363.5 1.5 47.4
166 0.0 348.5 1.5 47.3
167 -4.6 334.0 1.5 47.1
168 -8.9 317.3 1.5 47.2
169 -16.1 300.1 1.5 48.3
170 -19.1 282.3 1.5 48.2




CARTER KETENSEILD GRUF

Receptor X Posn Y Posn Height Leq(9hour)
171 -19.6 263.8 1.5 48.0
172 -19.2 242.7 1.5 48.2
173 9.5 232.0 1.5 48.1
174 9.4 234.4 1.5 47.4
175 26.0 219.0 1.5 48.1
176 43.7 218.6 1.5 47.9
177 60.6 217.8 1.5 47.5
178 78.9 217.7 1.5 47.4
179 96.3 218.5 1.5 47.1
180 112.9 2251 1.5 46.8
181 1775 194.2 1.5 45.6
182 185.0 172.9 1.5 45.5
183 201.1 165.6 1.5 45.2
184 217.6 168.0 1.5 44.9
185 212.9 152.2 1.5 45.0
186 206.7 134.5 1.5 45.1
187 198.6 156.6 1.5 45.2
188 182.9 164.0 1.5 45.6
189 167.8 157.4 1.5 45.8
190 171.8 174.9 1.5 45.7
191 108.6 205.8 1.5 47.0
192 103.0 186.2 1.5 47.2
193 89.9 210.2 1.5 47.2
194 70.0 208.9 1.5 47.6
195 50.1 208.5 1.5 47.8
196 33.8 208.1 1.5 48.1
197 18.8 189.4 1.5 46.9
198 2.7 188.6 1.5 47.9
199 -16.7 189.8 1.5 49.3
200 17.0 151.2 1.5 47.4
201 33.1 155.5 1.5 46.5
202 52.3 154.1 1.5 45.8
203 65.4 140.7 1.5 47.8
204 79.7 136.1 1.5 47.7
205 90.5 129.9 1.5 47.8
206 102.2 123.1 1.5 47.7
207 115.9 117.7 1.5 47.3
208 1325 108.7 1.5 46.8
209 149.0 100.4 1.5 46.5
210 165.2 93.0 1.5 46.2
211 182.0 86.7 1.5 45.8
212 195.0 79.3 1.5 45.5
213 205.8 76.0 1.5 45.2
214 209.5 56.0 1.5 45.2
215 198.1 66.6 1.5 45.5
216 187.5 724 1.5 457
217 173.5 79.2 1.5 46.0
218 156.0 87.6 1.5 46.4
219 141.3 94.5 1.5 46.8
220 123.9 101.8 1.5 47.1
221 110.1 109.6 1.5 475
222 92.5 116.7 1.5 47.9
223 73.2 123.0 1.5 48.1
224 51.8 125.8 1.5 48.4
225 25.9 122.5 1.5 46.3
226 28.3 105.8 1.5 47.6
227 28.7 87.1 1.5 46.5
228 29.5 68.8 1.5 46.5
229 31.0 50.5 1.5 47.2
230 31.1 31.2 1.5 47.2
231 32.3 14.9 1.5 48.7
232 72.0 44.1 1.5 49.4
233 79.7 65.6 1.5 48.9
234 91.9 38.2 1.5 48.9
235 92.2 46.8 1.5 48.9
236 109.8 41.3 1.5 48.2
childcare 346.3 446.4 1.8 45.9
childcare 351.0 453.0 1.5 45.9
open space 166.3 16.3 1.5 46.5
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CARTER KETENSEILD GRUF

Receptor X Posn Y Posn Height Leq(9hour)
(m) (m) (m) (dB(A))
1 423.9 546.2 4.6 51.8
2 412.0 536.9 4.6 50.4
3 404.0 527.0 4.6 50.0
4 395.3 516.6 4.6 49.3
5 387.8 506.1 4.6 48.8
6 373.9 534.6 4.6 49.4
7 357.6 543.0 4.6 49.2
8 335.4 553.2 4.6 49.3
9 353.9 578.9 4.6 50.9
10 377.7 567.5 4.6 50.6
11 3934 560.0 4.6 50.8
12 449.6 583.3 4.6 63.6
13 4335 591.3 4.6 63.9
14 421.0 597.1 4.6 63.6
15 407.4 603.0 4.6 63.6
16 388.1 609.5 4.6 62.8
17 370.8 619.7 4.6 63.2
18 353.0 628.9 4.6 63.4
19 335.5 635.1 4.6 62.8
20 314.1 607.0 4.6 51.9
21 305.4 595.0 4.6 51.1
22 295.6 580.4 4.6 50.3
23 287.6 568.1 4.6 49.8
24 259.3 582.7 4.6 50.4
25 266.2 593.2 4.6 50.8
26 275.5 609.0 4.6 51.5
27 286.1 620.7 4.6 52.4
28 298.0 637.2 4.6 55.0
29 308.7 652.7 4.6 64.2
30 254.1 661.2 4.6 56.3
31 240.2 633.6 4.6 53.0
32 230.1 622.7 4.6 52.3
33 222.7 614.4 4.6 52.1
34 2145 602.0 4.6 51.6
35 185.8 615.4 4.6 53.0
36 193.4 628.9 4.6 53.5
37 200.7 640.2 4.6 53.9
38 211.4 651.0 4.6 54.3
39 225.1 673.6 4.6 56.9
40 187.9 703.9 4.6 63.7
41 177.5 691.5 4.6 61.4
42 170.8 680.0 4.6 60.9
43 161.1 663.8 4.6 60.7
44 140.6 632.9 4.6 61.0
45 131.4 617.3 4.6 61.0
46 124.9 606.0 4.6 61.0
47 116.3 592.0 4.6 61.1
48 106.5 576.5 4.6 61.3
49 95.4 557.9 4.6 61.3
50 86.8 542.7 4.6 61.2
51 77.9 527.0 4.6 61.0
52 67.0 512.2 4.6 61.4
53 57.9 497.3 4.6 61.4
54 47.7 482.2 4.6 61.5
55 39.0 465.1 4.6 61.2
56 30.1 450.7 4.6 61.2
57 21.9 434.4 4.6 60.8
58 12.5 419.6 4.6 60.9
59 1.3 400.6 4.6 60.9
60 158.6 573.6 4.6 52.0
61 180.9 562.8 4.6 50.4
62 195.0 558.0 4.6 50.4
63 219.0 519.3 4.6 49.0
64 229.6 535.6 4.6 49.2
65 258.8 523.4 4.6 48.7
66 2735 513.2 4.6 48.4
67 291.2 505.5 4.6 48.4
68 308.9 499.8 4.6 48.2
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CARTER KETENSEILD GRUF

Receptor X Posn Y Posn Height Leq(9hour)
69 324.8 491.5 4.6 48.0
70 337.2 485.2 4.6 47.8
71 348.8 479.7 4.6 47.7
72 326.4 459.4 4.6 47.2
73 309.2 467.5 4.6 47.4
74 294.3 475.5 4.6 47.6
75 277.3 483.7 4.6 47.9
76 261.4 492.4 4.6 48.2
77 245.1 499.3 4.6 48.3
78 209.2 503.6 4.6 48.9
79 176.0 528.0 4.6 49.9
80 162.9 533.7 4.6 50.4
81 140.0 543.9 4.6 51.7
82 112.8 499.8 4.6 51.5
83 132.4 491.8 4.6 50.2
84 146.1 486.7 4.6 49.8
85 158.5 480.4 4.6 49.3
86 170.7 4743 4.6 48.9
87 186.8 467.9 4.6 48.4
88 203.9 459.2 4.6 48.2
89 194.3 443.3 4.6 47.9
90 247.2 434.4 4.6 47.3
91 265.5 429.6 4.6 47.1
92 282.1 422.4 4.6 46.9
93 296.9 4135 4.6 46.6
94 3134 404.3 4.6 46.3
95 305.1 387.3 4.6 46.2
96 296.5 3725 4.6 46.1
97 282.2 381.7 4.6 46.3
98 267.2 392.3 4.6 46.5
99 250.3 398.8 4.6 46.8
100 232.6 411.2 4.6 47.2
101 182.9 4223 4.6 47.8
102 167.2 433.0 4.6 48.3
103 151.4 440.9 4.6 48.8
104 137.7 446.9 4.6 49.3
105 125.0 452.7 4.6 49.5
106 112.6 459.8 4.6 50.1
107 94.6 469.0 4.6 51.3
108 67.6 426.1 4.6 51.4
109 91.5 4171 4.6 49.8
110 105.5 411.6 4.6 49.3
111 134.3 379.1 4.6 48.4
112 141.9 392.4 4.6 48.3
113 171.3 379.2 4.6 47.4
114 188.2 371.3 4.6 471
115 206.3 365.9 4.6 47.0
116 2225 358.2 4.6 46.7
17 238.0 3487 4.6 46.4
118 250.3 344.2 4.6 46.1
119 264.0 337.9 4.6 45.9
120 276.1 331.0 4.6 45.8
121 268.6 314.4 4.6 45.7
122 260.1 298.7 4.6 45.7
123 2475 304.9 4.6 45.9
124 234.3 310.8 4.6 46.2
125 217.9 319.4 4.6 46.5
126 203.1 327.7 4.6 46.7
127 185.9 335.0 4.6 46.9
128 169.5 3427 4.6 47.2
129 154.5 350.9 4.6 47.6
130 124.1 361.5 4.6 48.4
131 88.3 382.8 4.6 49.3
132 73.7 387.8 4.6 49.8
133 50.6 398.2 4.6 51.5
134 271 350.9 4.6 51.8
135 52.7 3422 4.6 50.0
136 65.6 337.8 4.6 49.4
137 96.8 300.7 4.6 48.4
138 103.4 318.7 4.6 48.4




CARTER KETENSEILD GRUF

Receptor X Posn Y Posn Height Leq(9hour)
139 131.0 307.5 4.6 47.8
140 148.0 299.9 4.6 47.5
141 165.2 290.8 4.6 47.0
142 182.5 283.5 4.6 46.8
143 198.1 275.6 4.6 46.5
144 214.2 267.6 4.6 46.2
145 227.0 260.3 4.6 46.0
146 241.0 254.8 4.6 45.8
147 236.9 236.8 4.6 45.8
148 231.8 220.5 4.6 45.9
149 219.9 233.2 4.6 46.1
150 206.1 238.6 4.6 46.3
151 189.6 246.9 4.6 46.6
152 172.5 253.6 4.6 46.9
153 156.1 259.8 4.6 47.1
154 139.2 269.4 4.6 47.6
155 122.9 276.1 4.6 47.9
156 92.4 282.5 4.6 48.5
157 50.3 310.0 4.6 49.7
158 436 294.0 4.6 49.9
159 39.4 276.5 4.6 50.0
160 9.0 279.0 4.6 52.5
161 13.1 300.2 4.6 52.0
162 17.9 3126 4.6 51.8
163 21.9 327.4 4.6 51.6
164 7.9 379.7 4.6 60.4
165 -11.4 365.4 4.6 59.8
166 -14.9 352.2 4.6 59.3
167 -19.8 337.2 4.6 59.2
168 -24.8 319.3 4.6 59.2
169 -32.7 300.4 4.6 60.1
170 -34.2 279.9 4.6 60.0
171 -36.2 262.4 4.6 60.2
172 -33.9 239.7 4.6 59.9
173 227 217.3 4.6 58.4
174 0.9 217.3 4.6 54.1
175 18.5 218.6 4.6 52.5
176 35.8 219.2 4.6 50.4
177 53.2 219.2 4.6 49.7
178 73.0 220.2 4.6 49.3
179 90.1 221.0 4.6 48.8
180 109.4 223.3 4.6 48.3
181 156.3 204.5 4.6 47.2
182 185.4 187.9 4.6 46.7
183 199.7 181.3 4.6 46.5
184 217.7 172.1 4.6 46.2
185 211.4 155.3 4.6 46.4
186 206.4 139.2 4.6 46.5
187 190.6 147.2 4.6 46.8
188 174.3 156.9 4.6 471
189 145.5 166.1 4.6 47.7
190 150.2 185.5 4.6 47.4
191 105.1 206.1 4.6 48.5
192 100.6 184.6 4.6 48.9
193 81.5 197.3 4.6 49.3
194 62.8 196.0 4.6 50.0
195 4.7 195.0 4.6 50.4
196 28.2 196.1 4.6 51.7
197 9.7 185.6 4.6 54.8
198 6.3 183.7 4.6 57.0
199 -26.6 185.2 4.6 60.3
200 3.1 139.2 4.6 57.8
201 24.3 139.2 4.6 54.8
202 43.0 140.3 4.6 52.0
203 61.6 144.4 4.6 50.9
204 78.4 140.5 4.6 50.1
205 91.5 135.5 4.6 49.6
206 103.5 131.4 4.6 49.4
207 115.8 122.2 4.6 49.0
208 131.7 115.1 4.6 48.4




CARTER KETENSEILD GRUF

Receptor X Posn Y Posn Height Leq(9hour)
209 147.3 104.9 4.6 48.1
210 162.8 98.8 4.6 47.8
211 180.5 90.2 4.6 47.4
212 193.2 83.6 4.6 47.1
213 206.3 81.8 4.6 46.8
214 207.2 53.4 4.6 46.9
215 191.0 55.4 4.6 47.4
216 176.6 59.3 4.6 47.8
217 161.5 66.9 4.6 48.1
218 144.6 74.9 4.6 48.6
219 127.8 81.9 4.6 49.0
220 111.9 89.7 4.6 49.5
221 95.5 98.3 4.6 50.1
222 80.2 105.6 4.6 50.4
223 64.0 1111 4.6 51.4
224 45.9 113.5 4.6 52.7
225 9.8 120.6 4.6 57.7
226 1.4 101.7 4.6 58.3
227 13.0 84.6 4.6 58.7
228 14.5 66.2 4.6 59.3
229 14.6 47.7 4.6 60.0
230 14.7 31.9 4.6 60.7
231 14.3 12.9 4.6 61.5
232 58.0 38.7 4.6 53.3
233 59.6 68.7 4.6 52.4
234 78.4 33.2 4.6 52.1
235 83.9 56.5 4.6 51.2
236 107.1 34.9 4.6 50.4
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AR

5 had 07 9:30

TER RETENSEILD GRFUF

TWOISE - GROWTH Page 1
Traffic increase madel
Sep Group
Sepment Abbrey Lag Group Tatal
1 Highwary current volume radav 450
3 Hrshwary with site gensrated maffic pastde g6.3
IMPUT DATA Geg 1 Sez 2
preday postds
Total Flow {weh/15h) 15500 17773
Heavy Vahicles 5 ;] ]
SPEED:
Average (k) 50 &0
Orgn  (Zome ar Esf) z Z
FoadFL () 2 3
F.oad Gradient ) 1 1
ROAD SURFACE
Surface Type  (B.C.F) b b
Tenrare Depth (o) 1 1
Dist Road-Fec (o 15 15
Abzorbing Groumd (%) 75 75
Ax Prop Hr (m) 13 12
Angle View (deg) 180 150
SPECIAL ADTUSTMENT?
Vale (=iBA)
Comment
BARFRIERS 7
1:Dist Foad-Bamr ()
Bamier BL (En)
Description
2Dist Boad-Bar  (m)
Bamier BL (En)
Diescription
iDutRoad-Bar  (m)
Barmier BL ()
Diescription
REFLECTORS ONLY ?
Befl AngleView (deg)
COMEBINED FEFL.BARR?
Reflector BL (o)
Beflector Tt (deg)
DistapceBemwesr  (m)
Either on Embankmeni?
Ground BL at Baceiver 11
Heizht of Recetvar above zround: 1.8
Boad Surface Comractions supplisd by CRTN
Building Facads at Facelver Tes
User's overall adnustment to CRTH: 0.0
factar: 24hr S35
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CARTER KETENSEILD GRUF

5 hul07 9:30 THOISE - GROWTH Page 2.
CORFECTIONS Seg 1 Sez 2
ju i postds

Total Flow [80  (Ch3) G135 681
Low Flow 1Bk (Chld) 00 0.0
Heavy Vehicles  (Chd) 0o ]
{3pChapgekmh} (ChS) -0 -8
Road Gradient {Che) 03 03
Road Surface  (CRTH) =10 -1.0
Dzt Road-Fec (CkT) -1 -1.4
{h.metres} {ChT) 14 4
Av Prop Hr {Chi) -1l -0
Angle View (Ch10) 0o 0.0
Special {User) 0o 0.0
BARFRIERS

Barrier Abzent (ChE)

1PptBar Cor  (Ch®)
{PathDiff metres} (B21)
Deescription

3PotBar Comr  (Ch9)
{PathDiffmemes} (P21)

Dascrpton
Barr Multiple Effect
Bam Numbers
Pot Barr Com P35)
REFLECTORS
Redl Angle of View (P26)
COMEINED REFL.BAFR.
Comection (B3d)
ix} (234
W} (Pag)
{Alpha} (B30
{Deltal} ([P36)

{Delm}  (ChI3)
{Delm3}  (ChI3)
{Delmd}  (ChI4)
{Delms}  (CHIS)

Buildmg facade at receiver: 423
User's overall adjust to CRTN:
Lag factor 24hr=-33
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CARTER KETENSEILD GRUF

5hl07 2:33 TNOIZE -~ LINE Page 1
Traffic increase model LINE ROAD
Sag i
Sapment Abbrey Leg Group Tatal
1 LINE BOAD volume without developmant reday 6.0
2 LINE BIDAD with site generated maffic pastde 4.8
INPUT DATA Geg 1 Sez 2
praday postde
Total Flow  (veh/18k) 9750 12025
Heavy Vahicles ] § &
SPEED:
Average (k) G0 i)
Orgn  (Zome or Est) z Zz
RoadFL () 2 g
Raoad Gradient %) 1 1
ROAD SURFACE
Surface Type  (B.CF) <] b
Teurare Depth  {mm) 1 1
DistFoad-Fec (o) 15 15
Abzorbing Grommd  (%e) 75 75
Ax Prop Hr (m) 13 12
Angle View (dag) 180 20
SPECIAL ADTUSTMENT?
Vahe [=iBA)
Commant
BARRIERS 7
1-Dist Boad-Bar  (m)
Bamier FL (En)
Disscription
2DistFoad-Bar  (m)
Bamisr FL (En)
Diescription
3DistPoad-Bar  (m)
Bamier BL ()
Diescription
FEFLECTORS ONLY ?
Befl Angle View  (deg)
COMEINED FEFL'BARE?
Reflector BL {m)
Beflector Tt (dez)
DistanceBemwesn  (m)
Eithar on Embarkment?
Cround FL at Raceiver 11
Height of Fecelvar above sroumd: 18
Boad Surface Comections supplisd by CRTN
Building Facada at Beceiver Tes
User's overall adjustment o CRTH 0.0
Leq factor: 24br -15
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CARTER KETENSEILD GRUF

5 hul07 9:33 THOIEE - LIMNE Page 2.
CORFECTIONS Seg 1 Sez 2
ju i postds

Total Flow [80  (Ch3) 655 d64
Low Flow 1Bk (Chld) 00 0.0
Heavy Vehicles  (Chd) 0o ]
{3pChapgekmh} (ChS) -0 -8
Road Gradient {Che) 03 03
Road Surface  (CRTH) =10 -1.0
Dzt Road-Fec (CkT) -1 -1.4
{h.metres} {ChT) 14 4
Av Prop Hr {Chi) -1l -0
Angle View (Ch10) 0o 0.0
Special {User) 0o 0.0
BARFRIERS

Barrier Abzent (ChE)

1PptBar Cor  (Ch®)
{PathDiff metres} (B21)
Deescription

3PotBar Comr  (Ch9)
{PathDiffmemes} (P21)

Dascrpton
Barr Multiple Effect
Bam Numbers
Pot Barr Com P35)
REFLECTORS
Redl Angle of View (P26)
COMEINED REFL.BAFR.
Comection (B3d)
ix} (234
W} (Pag)
{Alpha} (B30
{Deltal} ([P36)

{Delm}  (ChI3)
{Delm3}  (ChI3)
{Delmd}  (ChI4)
{Delms}  (CHIS)

Buildmg facade at receiver: 423
User's overall adjust to CRTN:
Lag factor 24hr=-33
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CARNER RNTENIEN D GROUF

Typical Dwelling
Rw Calculations to AS3671
Space Building Component | Impact | Criteria] TNR | Element Area| Floor Area | Height RT60 C | TNA Rw
Bedrooms dB(A) | dB(A) | dB(A) (m2) (m2) (m) (s)
Top Floor Level Bedroom Window 62.0 40 22.0 2.24 11.50 2.20 0.50 3 ]21.01 27
Top Floor Level Bedroom External Walls 62.0 40 22.0 13.80 11.50 2.20 0.50 3 128.91 35
Top Floor Level Bedroom Roof/ceiling 62.0 40 22.0 11.50 11.50 2.20 0.50 3 ]28.12 34
Ground Floor Level Living Window 57.0 45 12.0 2.24 35.00 2.20 0.70 3 7.64 14
Ground Floor Level Living Sliding door 57.0 45 12.0 6.93 35.00 2.20 0.70 3 ]12.55 19
Ground Floor Level Living External Walls 57.0 45 12.0 22.03 35.00 2.20 0.70 3 |17.57 24
Ground Floor Level Bedroomy Window 54.0 40 14.0 224 11.50 2.20 0.50 2 ]11.25 17
Ground Floor Level Bedroomy External Walls 54.0 40 14.0 13.80 11.50 2.20 0.50 2 119.15 25
Top Floor Level Bedroom Window 64.0 40 24.0 2.24 11.50 2.20 0.50 3 ]23.01 29
Top Floor Level Bedroom External Walls 64.0 40 24.0 13.80 11.50 2.20 0.50 3 ]30.91 37
Top Floor Level Bedroom Roof/ceiling 64.0 40 24.0 11.50 11.50 2.20 0.50 3 ]30.12 36
Ground Floor Level Living Window 57.0 45 12.0 2.24 35.00 2.20 0.70 3 7.64 14
Ground Floor Level Living Sliding door 57.0 45 12.0 6.93 35.00 2.20 0.70 3 ]12.55 19
Ground Floor Level Living External Walls 57.0 45 12.0 22.03 35.00 2.20 0.70 3 |17.57 24
Ground Floor Level Bedroomy Window 54.0 40 14.0 224 11.50 2.20 0.50 2 ]11.25 17
Ground Floor Level Bedroomy External Walls 54.0 40 14.0 13.80 11.50 2.20 0.50 2 ]119.15 25
Space Building Component | Impact | Criteria] TNR Element Area | Floor Area Height RT60 (9 TNA Rw
Bedrooms dB(A) | dB(A) | dB(A) (m2) (m2) (m) (s)
Top Floor Level Bedroom Window 52.0 40 12.0 2.24 11.50 2.20 0.50 3 |11.01 17
Top Floor Level Bedroom External Walls 52.0 40 12.0 13.80 11.50 2.20 0.50 3 ]18.91 25
Top Floor Level Bedroom Roof/ceiling 52.0 40 12.0 11.50 11.50 2.20 0.50 3 ]18.12 24
Top Floor Level Bedroom Window 53.0 40 13.0 2.24 11.50 2.20 0.50 3 ]12.01 18
Top Floor Level Bedroom External Walls 53.0 40 13.0 13.80 11.50 2.20 0.50 3 119.91 26
Top Floor Level Bedroom Roof/ceiling 53.0 40 13.0 11.50 11.50 2.20 0.50 3 ]19.12 25
Model ssumptions
Living areas on ground floor level;
Bedrooms on top floor level;
Bedrooms 11.5m2 floor area;

Bedroom external shell have a window, walls and roof (e.g. 3 building components);

Lightweight wall construction, tile or steel roof.
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CARTER KETENSEILD GRUF

TTM Consulting (GC) Pty Ltd
. Suite §, 19 Shor Slrest
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Proposed Residential Development
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1.0 INTRODUCTION

This repart is in response 1o a request by Ardill Payne & Pariners Ply Lid on behalf of Natuna Pty Ltd and D,
Couok for & road traffic impact assessment of a proposed subdivision located adjacent to the Pacific Highway,
Ballina. This repart forms part of an application for a Material Change of Use under the Ballinag Shire Council

Tawn Plan.

On-site noise logging was conducted, and through modeling, predictions of future road nolse impacts in the
year 2011 were produced. Based upon these predicted ievels, recommendetions regarding acoustic

treatments have been specified.

1.1 The Proposal
The proposal is for & residentis! subdivision of a parcel of land currenty used for stock grazing. The

site is retatively fiat, with the Highway approximately 300mm above average relative level of the site,

An arterial road is propoesed that tfruncates the site, and connects with the Pacific Highway.

Page 2
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2.0 EQUIPMENT

The following equipment was used to record existing read traffic noise impacting onio the site:

+ Rion MC 73 Calibrator;
+ ARL Environmenta! Moise Logger.

3.0 MEASUREMENT PROCEDURE

A logger was located al a free<field position onsite, with the microphone approximately 1.3m above ground
level, and a direct line of sight to the Highway (approximately 22m away).

The logger was set to record noise stalistics in 2 minute blocks confinually between 11:00am Friday
13/07/01, to 11:300am Manday 16/7/01. The statistical interval was chosen to provide detsiled data, and to
aliow application of AS/INZS 2107:2000 ‘Acoustics — Recommended Design Sound Lavel and Reverberation

Times for Building Irteriors’.

Roed lraflic noise levels were conducted generally in accordance with Australian Standard AS2702 - 1984
‘Acoustics - Methods for the measurement of roed traffic noise'.

The aperation of the sound level measuring equipmenl was fleld calibrated before and after the measurement
session and was found to be within 0.2dB of the reference signal. Al instrumentation used in this
assessment hold current ealibration cerificate from a certified NATA calibration laboratory.

Weather condllions during the survey were generally fing, with a temperaturs range of 6 1o 25 C.

Fage 3
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4.0 NOISE CRITERIA

application as follows:

s

ALERIEIDE

Moise limil criteria applicable to the site is pursuant to the "Emvironmental criferla for road traffie noise”,
published by the Mew South YWales Environmental Protection Authority. Twa pars of the Policy apply to fhe

" T¥PE OF DEVELOPMENT CRITERIA

DAY
{Fam = 10pm}
L -

RIGHT
{10pm = Tam)
4BLA)Y

WHERE CRITERLA ARE ALREADY
EXCEEDED

1. New freaway o arterial road LQ;.,;,;'ES
covridor

Lo 50

Thna naw moad should be designed Lo a5 not
e increase exsing Noase levals by more than
0.5dB.

‘Where feasible and reasonable, noise lovels
should be reduced to meat the neise critena.
In some instances Ihis may be achievable
anly thraugh long-term sirategies such as
imomved planning. design and consliuslion of
adipining land wse developmints, redeced
wahicha gmission levels fraugh new vehicle
standards and reguledion of in-sarvice
wehicles; graster uza of pulkic rarsport; and
aflemalive methods of freight baulage,

2. Wew rasidentisl land usa ST L
| developments affacted by
freeraa yarterisl rafic nolse

Laacgn 3

Wihera feasible and reasonable, exising noise
lwweis should be reduced o meat fe noise
crilerfia via judicious design and consirucion
of the devedopment.

|
Localions, imemal lyouts, building materia’s

and consvucilon shauld be chosen so as o

rrlnimise RO IMpaths.

daytime road traffic noise.

time road traffic naise.

Page 4

Table 1: Road fraffic noise criteria appliceble o the proposed development.
(After NEW EPA "Environmental cniteria far road traffic noise”)

Saection 1 of Table 1 applies fo the proposed arterial roadway as it Impacis onto future dwellings, and Section
2 applies to the Pacific Highway nolse impacting onto future dweilings.

1 THE Ly g 8], rapresents the ‘average' level between 7am to 10pm, and is often used to describe continuaus

" The L ppsimn sy [2vEl, represents the ‘average’ level batwten 10pm ta 7am, and is often used to describe continudus night
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We recommend ensuring that rozd traffic noise levels inclde dwellings comply with ASINZS 2107.2000
‘Acoustics — Recommended Design Sownd Level and Reverbaration Times for Bulding Interiars’ if external
nolze criteria cannat be achisved. These levels are presented in Table 2 below.

[ Type of Occugancy | Activity Recommended Desion Sound Level, Ly, dBIA) }
7. RESIDENTIAL BLILDINGS __ Safisfaciory taximum
Heuses and apariments near major
roads -
Living anzas s 45
Sleaping arcas 30 40
\Work areas 35 45
; Apartment comenan aress (e.g. fayer. It 45 55
| habiry)

Table 2: Internal naise limits for residential dwellings from Auslralian/Mew Zealand Standard AS/NZS
21072000 ‘Acousiics - Recommendsd design sound levels and reverbraration times for

buiding interiars’,

5.0 RESULTS & CALCULATIONS

5.1 Measured Levels — Ambient Noise

Table 3 below presente messured traffic noise favels measured over a concatenated 24 hour peried at-the
ingger measurement location on Friday 13/0, and Monday 1607/01. The Lyge Noise level was measured
glose to 65 dB{A). Graphical presentalion of the measured road baffic noise levels is presented in the

appendix to this repor.

Road Traflic Moise Descriptar Time Period Waasured Level dBIAT
Lareins 6:00am o 12:00pm B4
. 7:0lam & S000pm | 82
L agirey 1400pm ta T:00am 55

Table 3: Free-field measurac road irailic noise levels al proposed sile.

" 5.2 Modelled Noise Levels - Existing Situation

5.2.1 Pacific Highway
Road traffic noise pradictions were conducted using “Troise’, a CoRTM based model produced by Main

fioads Veslern Austrafia, To verify the road fraffic noise prediction model, 1he Lugen {raffic noise lavels
were caloulates and compared to the measured noise Jevels. The maodal input varables and resulls are

resented at the rear of this report.

The model reﬂa;ﬁné the existing Lag . NOISE lavel, al 22m [e.g. at the logger location) from the edge of the
Pacific Highway, Is 1.3 dB below the measured Ly . [Evel of 65 dB, hence the model is comected by -1.3
B to equal the measured levels. Thig 1.3 dB correction is within the acceptable tolerance defimed in the

CoRTH methodology.
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5.2.2 Existing and Future Traffic Flows - Pacific Highway
The existing and future trafiic lows for the Pacific Highway were obtained fram the Ballina Shire Council,
Predicted traffic flows are based upon projections for the vear 2010 and are as follows:

Existing Traffic Flow: 8,000 vehicles per 24 hour
Predicted Traffic Flow: 15,000 vehicles per 24 hour

5.2.3 Future Traffic Flows - Proposed Arterial Road
The future Iraffic flows for the proposed arterial rosd were oblained from Eppell Glsen & Partners Traffic
Engineers, Predicted iraffic flows sre based upon projections for the year 2010 and sre as follows:

Predicted Traffic Flow: 9,760 vehicles per 24 hour period

5.3 Modelled Noise Levels — Year 2010

5.3.1 Pacific Highway
Based wpon the future increases in traffic fiow along the Pacific Highway, the Trolse modal pradicts an

ultimate read traffie noise impact of cose to 65 B L,y .0, 8t 1m from the most likely location of a dwelling
fagade al the nearest point to the Highway, following installiation of & 7 4m high acoustic barrer {for barrier
lecation, refer to Sketch No. 1, sttached).

This predicled Lag, iy, level represents fulure road Iraffic noise levels which can be applied to the measured
L,., levels to produce the following ultimate isvels:

Daytime: 62 dB Ly
NWight time: 58 dB | Ep—

5.3.2 Proposed Arterial Road

Based upan the predicted traffic flow along the proposed arterial road, the Tnolse model predicts an ullimate
road traffic noise impact of close to 59 dB Lygse, 8t 1m from the most iikely location of a dwelling facsde at
the nearest point fo the arierial roadway, follewing instailation of a 2.4m high acoustic barrier {for barrer
location, refer to Sketch No. 1, attached).

To predict an ultimate L,,, level, we can apply the typical difference batween L10 and Leqg of - 2 dB [daytime),
and — 5 dB (night time) 1o the future Lags,1ai 16 produce the fellowing ultimate levels at 1m from the most likely
location of 2 dwelling facade at the nearest point to the arterial readway:

Daytime: 57 0B Lumpsen
Might time: 54 dB Liumae,
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&URECGMMENDEDACDUSHCT

We recommend consiruchan o
noice levels are above the EPA critera
ensuring that building locat
ineide any future residential dwellings

As the develapment is only
put recommend the following basic principles to be
Habitatie spaces be located such
Construction materials chould be salech
Provision for ait conditioning of mechanic
noise;

Minimisation of windows facing roadway.
Specific building treaiments may be datarmined
Standard ASIET
are drafted. VWWe racommen
ASINZS 2107:2000 ‘Acoustics -
interiors’.

d designing to internal

Recommende

paimate buil
Sound Red

& would require the apor
Class), of Rw (Waighted
a, and tha

A typical hous
Transmission
hased upon a fypleal hous
windows}, a higher sound re

I
IEHJ Building Elemenis |
Eastern Facades Facing Pacific

e

LUvingDining Windaws & Stiding Doors
LivingDining RoolCelling

Exteens! Walls Livingming

Southern Facades Facing Proposed
Arterial Roadway

Bedroam Windows

Bedrosm RoofiCeilng

Living/Dining Windows & Siding Doars
LivingDining Extemal Wafls

Rw 31: Standard
Rw 16 Standard

Living(Diring ReolCailngrvalls

Tabla 3: \Weighted sound reduction indices for typ
Sketch Mo, 2.

{ agpusiic barriers as delailed
fallowing instaliation o
inn, layout, materials and co
i the affectad zon

& subdivision at this stage,

thal they are sereenad
ad to reduce noise ntruding insi

1 1988 ‘Road Trafic Noise Intrusfon

for building elements larger
ductian may be reguired, and specialist

———
Typlcal Wimirum Acoustic Treatment

Highway
Bedrooen Windows Rw 27 §.%2mm leminated glass in commarcial grade frames
Hedroom RooliCeling fiw 37: Pilehad roof clad with fes, or 0.5mm comugated gatvaritged iron of Bmm
eorrugated cellulosg-cament over 2 |ayers of 10mm plastehoard ire: ASIET)
Rw 39; Masonfy, or Smm FC shesting extemally, 2 layers 10mm plastertasrd memally
Exbarnal Walls Rw 18 Standard construction

Fow 37 Pilchesd roof ciad with files. of 0.5m
eprnagated oelulose-GamEnt over

of
Refer ko attached CSR ReollCelfings congtruction shaal
fw ¥5: Standard Constructon

Provision for air

Fow 26: 5.28mm laminated glas

Row 36 Standard construgtion with FSman
fw 39: Standard canstuctian

i | Provision for air conditioning

=|n
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REATMENTS

in Sketch Mo, 1, attached. Given the external
f the proposed acoustic barrier, we recomm gnd
clion be chosen so 85 10 minimise noise impacts

sk
o, 2, attached.

& defined in Sketch M

we are unable to provide detailed acoustic treatments,
applied to bufdings in the effected zone:
from the roadway by non-habitable spaces;
de the buildings;

al vertilation, as windows need to be closed o exclude

culation methods detailed in Australian
d Construstion’ when house plans
Australian™ew Zealand Standard

by using the cal
~ Building Siting an

noise levels defined in

d design sound leveis and reverheration times for bulding

reduetion ratings {termed STC (Sound
uction Index) prasented below. Please note that these are
than typical sizes (ie. floor fo ceiling

hould be sought.

ding elament sound

pdvice s

e frm, o MM

m corrugated galvanis
(ra: ASEET1)

2 tayers of 10mm plasternoard

hanical ventilation should ba ravided

e

condilioning or mec

5 i commercial grade frames
gonastructich
conslruction

thick 3akgln? finreglass in wall ety

ar mechanical ventilation shoubd be provided

ical lowset housing constructed in stfected zone defined in
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7.0 DISCUSSION & CONCLUSIONS

We have recommanded 2.4m high acoustic barriers along both the Pacific Highway and the proposed arierial
road. It should be noted that the need for barriers along the arterial are only necessary when the arlerial is
fully functional. We have limited the barrier o 2.4m in height, for aesthetic and amenily reasons, as barriers
higher than 2.4m will start to create a ‘canyon’ effect along the arterial road, and will reduce breezes coming

from the south-easi.

Based upon ultimate traffic fows supplied by the Ballina Shire Council, the site will be exposed to road traffic
noise levels above criteria defined in the NSW EPA “Environmental crleria for road traffic noise”. We have
specified an acoustic barrer that will reduce traffic rolse and will be visuslly acceplable, and have also
provided soms basic principles 1o consider at ihe design stage of future dwellings. .

It is noted that the EPA Road Traffic Noise Criteria stales that noise levels from roads should be reduced to
mest he criteria where feasibie and reasonable. Our barier design s congidersd reasonable when visual
amenity issues, shedowing, and blocking of natural breszes are considered. 1t is noted that to gain toial
eompliance with the criteria, a barrier approximately Bm high along the Pacific Highway, and 4m high along

the arterial road would be required.

Our recommendatiens provide & solution balancing contral of future road traffic noise impacts with other
amenity issues associated with construction of roadside barriers.

Report Compilad by:

JAY CARTER BESc
Manage
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