SARNURA 20,91

Annexure A - Project Approval 07_0059 for Banora
Point upgrade

Project Approval
Section 75J of the Environmental Pfannm'éanc_f Assessment Act 1979 :

1. the Minister for Planning, approve the project referred lo in Schedule 1, subject to the canditions
in Schedute 2.

These conditions are required to:

+ prevent, minimise, and/or offsef adverse environmental impacts;

« set standards and performarice measures for acceptable environmental performance;
» require regular monitoring and reporting; and

» provide for the ongoing environmental management of the project.

%

The Hon Kristina Keneally MP.
Minister for Planning

Sydney ’_M/_? /

<*7 2009

. _— File No: 9037857
SCHEDULE 1

Application No:
Proponent:
Approval Authority:

Land:

Project:

Major Project:

Critical infrasfructfure:

07_0G59
NSW Roads and Traffic Authority
Mingster for Planmning

Land generally in the vicinity of the existing Pacific Highway
through the town of Banora Point between Bameys Point
Bridge and the Tweed Heads bypass within the Tweed Shire
local government area.

The construction and operation of an approximalely 2.5
kilometra six lane divided carriageway, comprising a land
bridge, viaduct and two interchanges, referred to as the Pacific
Highway Upgrade-'Banara Paint' Praject

The proposal is declared a major project undar section
75B{ 1}{b) of the Environmental Planning and Assessment Act
1979, by virtue of an order made by the Minister for Planning
and gazetted on § December 2008.

The proposal is declared to be critical infrasfructure under
seclion 75C of the Environmental Planning and Assessment
Act 1979, by virug of an order made by the Minister for
Planning and gazetled on 5 December 2006,
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KEY TO CONPITIONS

ADNINISTRATIVE CONDITIONS

Terms of Approvai

Staging ||

Limils of Approval

Statutory Requirements

SPECIFIC ENVIRONMENTAL CONDITIONS
Foological impacts

Noise Impacts

Air Quakity, Soil and Water Qualily Impacts
Hydrological impacts

Haritage Impacts

Anciiary Construction Facililies
ENVIRONMENTAL MOMITORING AND AUDITING
Eeological Monitoring

Noise Auditing

COMPLIANCE MONITORING AND TRACKING
Compliance Tracking Program

COMMUNITY INFORMATION, CONSULTATION AND INVOLVEMENT
Access to Information

Complaints and Enguiries Procedure

Community Consultation

ENVIRONMENTAL MANAGEMENT

Environment Representalive

Urban Design and Landscaping Management Plan
Construction Environment Management Plan
Operationat Environment Management Plan
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Act, the

SCHEDULE 2

Ancillary Fagility

Tempaorary {acilily for construction, incruding for example en office and
{ amenities compound, consiruction cormpound, batch plant {conersic of

Crvrenmental Planning and Asssssmant AGLIITO

bitumen), malerials storage compound, maintenance werkshop,
testing labaratory of material stockpile areas;

Conditions of
Approval

cdns all work T Tespect of the project offier than SUTVEY:

| eriteria stated in these Conditions; or other activities detormined Dy e i

| (e:g. minor access roads and adjusiments to services / utilitios, etc.).
: Tweed Shire Gouncil {TSC)

The Minister's conditions of approvat for the project.

acquisitions; fencing, investigative drdfing or axcavation: buitding/road
ditapialion  surveys, minor clearing  {excepl where heritage,
threatened species, populations or ecological communities would be ¢
affectad); establishing ancillary facilities in {ocations meeling the

Environmental Reprasentative lo have minimal enviranmental impact

B(A)

Dacibel, A" weighted scale

DEGC

Department, the

NSW Department of Environment and Clirmate Change

. NEW Depariment of Planning

| Director-General, the

P

! Director-General's

Approval

Direclor-General's

Assessment Report

_period.

. The report provided to the Minister by the Dire

Directar-G

{ Deparment of Planring (or delegale)

verai of the N

Awrillen approval from lhe Director-General (or delegate).

Whare the Director-General's approval i3 required under a condition,
e Director-General will endsavolg to provide a response within one @
month of receiving an approval request,  The Director-Genaral may
ask for additional information i the approval request is considered
incomplote. When further infosmetion is requested the time taken for
the Proponent 1o respond i weiting witl be added to the one month

clor-General of the
Departmend under section 751 of the ER&A Act

| Agriculture, Forestry, Fisheries and Minerals).

EPL

Feasible and
_Reasonable

DWE

| NSW Department of Water and Energy

NS Deparlment' of Primary Industies (noludes divisions such as

T Environmentad Proteclion ticence e e
Consideration of best practice faking inte account the nenefit of .

: potential improvements,

proposet  measures  and  their technological and  associated
operational application i the NSW and nustralizn contest. Feasible .
celates to snginearing considerations and whal js practical to build.

Reasonable relates to the application of judgsmetnt in arfiving at a |
decision, taking inte account mitigation benefits and cost of miligalion :
versus benefits provided, commutity views and nature and axtent of |

! Enan

r Lma;'- S i

WEW Tovarnmeit
Dasastrmant of Clanamg

. The notse level excaeded for 10 per cent of the time ovar 8
i sampiing paricd.

The nolse level exceaded for 00 per cent of the sampling PeTict, also

| referred to as the hackground neHse tevet,

15 painuiz |

v




Minister, the

‘Operation

? EANCEAN 7D WD

Minister for Planning . ]
cans the operation of the project, but does not include
commissioning trials of squipment or temporary use of parts of the

| project during construction.

‘ Out of Hours Works

|

Out of hours works which may be considered are those case by case

or activity-spacific works which cannot be undertaken during standard

construction hours for \echnicaliconstructability reasons including but
not limited to:

| o saw cutting - where ambient temperature and/or curing time for
pavement laying prior to saw cutting requires that this ocour
oulside the standard construction hours

s+ asphalting - where this cannot be managed under normal traffic
conditions, for oceupational health and safety or other technical
reasons;

« traffic switching - where measures to move traffic to enable
construction to proceed cannot be managed under normal daytime |
traffic conditions; ‘

| o rock breaking - where for safety or other technical reasons this

cannot ogeur under normal traffic conditions. 1

Projact

The project that is the subject of Major Projects Application 0?:_002';_5 '

_ﬂgponent_._“ B

| NSW Roads and Traffic Authority

Publicly Available

Relevant Abo;i"ginal
| Stakeholders

|RTA —

|Avaiiable for inspection in hard copy and/or slectronic format by a

| member of the gensral public (for example available on the project

"‘jﬁEi“?.éﬁﬁ?l_‘ as at a local display site).

Tweed Byron Local Aboriginal Land Council and those Aboriginal

| stakenolders referenced in the Environmental Assessmant technical
| paper 8, page 13. -
NSW Roads and Traffic Authority

Sensitive Receiver

“Stages

NSV Gevarnmant
Dapartragnt of Planning

Residence, aducation institution {e.g. school, TAFE college), heallh
care facility (e.g. nursing home, hospital) and religious facility (e.9.
_church). . A
Stages refers to the: i
o division of a Project into muitiple contract packages; and/or

» _construction or operation of 2 project in discrete sections. |
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1. ADMINISTRATIVE CONDITIONS
Terms of Approval

1.1 The Proponent shall carry out the project generally in accordance with the:

a}  Major Projects Application 07_0059,

by  Banora Poaint - Upgrading the Pacific Highway - Environmental Assessment (volumes
1, 2 and 3), prepared by Parsons Brinckerhoff Austratia Pty Ltd and dated February
2008,

¢y Banora Point - Upgrading the Pacific Highway — Environmental Assessment
Submissions Report, preparad by Parsons Brinckerhoff Australia Ply Ltd and dated
July 2008, including the revised Statement of Commitments containad therein; and

d}  the conditions of this appraval.

1.2 In the avent of an inconsistency beiween:

a) the conditions of this approval and any document listed from condition 1.1a) to 1.1c)
inclusive, the condilions of this approval shall prevail to the extent of the inconsistency;
and

i any document listed from condition 1.1a) to 1.1¢} inclusive, and any other document
listed from condition 1.1a) to 1.1¢) inclusive, the most recent docurent shall pravail to
the extent of the inconsistency.

13  The Proponent shall comply with any reasonable requirement(s) of the Director-General
arising from the Department's assessment of:
g) any reports, plans or correspondence that are submilted in accordance with this
approval; and
f) the implementation of any actions or measures contained in these reports. plans or
corraspondence.

1.4 The Proponent shall nofify the Director-General and other ralevant government agencies of
any incident with actual or potential significant off-site environmental impacis on people or
the bhiophysical environment as soon as practicable and within 24 hours after the occurrence
of the incident. The Proponent shall pravide full written details of the incident to the Director-
General within seven days of the date on which the incident accurred.

“Niote-Vitara an incident also requires reporting lo the DECC the incident report prepared for the purposes of
| notifying the DECC would megt this requirement .

15 The Proponent shall meet the requirements of the Director-General or relevant government
agency (as determined by the Director-General) to address the cause or impact of any
incident, as it relates to this approval, reported in accordance wifh condition 1.4, within such
period as the Director-General may require.,

Staging

{6 The Proponent may elect lo construct the Project in stages provided construction is
cansistent with the conditions of approval. Where stages are proposed, the Proponent shall
submit a Staging Report to the Director-Genaral at least sight (8) weeks prior to construction
commencing which:
a) describes the slages; and
5] identifies how the conditions of approval will be addressed acrass and betwean the

stages of the project.

Limits of Approval

1.7 This approval shall lapse ten years after the date on which it is granted, unless works the
subject of any related preject approval ars physically comntenced on oF hefore lhat date.

5w Governmenl
Departmeant of Planning 5
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Statutory Requirements

18 The Proponent shall ensure that all licences, permils and approvals are obtained and
maintained as required with respect to the project. No condition of this approval removes the
obligation for the Proponent lo obtain, rensw of comply with such licences, permits,
approvals or other statutory requirements.

2. SPECIFIC ENVIRONMENTAL CONDITIONS
Ecological Impacts
Mitigation, Translocation and Offsets

2.1 Unless otherwise agreed with DECC, survey(s) shall be underlaken of microbats roosling in
existing bridges and culverts at loast 12 months in advance of planned demalition of these
structures. If microbats or evidence of roosling are discovered during survey(s), the timing
and number of bat boxes to be installed in an appropriate adjacent area as an alternative
roosting site shall be determined in consultation with the DECC and to the satisfaction of the
Directer-General,

2.2 The Proponent shall prepare and implement a nest box plan prior to commencement of
clearing of vegetation for construction to provide replacement hollows for displaced fauna in
conjunction with SoC B2-4. The plan shall detail the number and type of nest boxes to be
installed which must be justified based on the number and lype of hollows removed, the
density of hollows in the area to be cleared and adjacent forast; and the availability of
adjacent food resources. An adaplive monitoring program shall be developed in accordance
with Condition 3.1 b) that includes targets against which to measurs the affectiveness of the
nast boxas in providing replacement hollows.

33 The Proponent shall, in consultation with DPI (Aquatic Habitat Protection Unit) develop and
submit for the Diractor General's approval, appropriate compensatory measures based on
the requirad 2 to 1 offset ratio, for the mangrovas directly impacted by the proposal.

Biodiversity Offset and Mitigation Strategy and Package

2.4 The Proponent shall develop and submit for the Director-General's approval, a Biodiversity
Offset and Miligation Strategy, The Strategy shall provide a framework for developing the
Biodiversity Offset and Mitigation Package raquired by Condition 2.5 and shall be developed
in consultation with the DECC. The Strategy shall:

a) include a minimum requirement to provide 4.4 hectares of native vegetation to offset
direct and indirect impacts of the proposal;

b) identify the extent and lypes of habitativegetation communities that would be last or
degraded as a result of the project;

c) describe the quality of habitativegetation communities identified in point b);

d) identify lhe objectives and outcomes to ba met by the final Biodiversity Offset and
Mitigation Package;

@} consider the bicdivarsily managerment measures or activities identified in ihe
documents sel cut in condiion 1.1 or aisewhere in these Conditions of Approval,
including:

i. fauna crossing measures, including vegetated medians, fauna structures and
associated fauna fencing lo be installed as part of the projech;

ii. revegetation measures;

iil.  translocation plans;

. any other fauna miligation measures such as nest boxes and frog breeding
ponds; and

v. any ongoing bicdiversity or threatened species monitoring requiremants.

f) provide details of available compensatary habitat in he region to offset the loss of
Endangered Ecological Communities and habitat for threatenad fauna species As a
rasult of tha project. This may include other nen land-purchase management measures
or actions to deliver a baneficial outcome for the regiorn;

NSW Government
Dapartmant of Planning 5
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g) provide a decision-making framework to be used in selacting the priority ranking of
compensatory habitat options available in the region: and

n) a process lto address additional impacts assoclated with unforeseeable Impacts
including:
i: changes to footprint due ta design changes,
ii.  changes to predicted impacts resulling from changes to mitigation measures; and
ii.  additional impacts associated with anciflary facilities.

Unlass otherwise agreed, the Biodiversity Offset and Mitigation Strategy shall be submitted
to the Director-General for approval no later than 6 weeks prior to the commencement of any
construction that would result in the disturbance of Endangered Ecological Communities or
threatened fauna species’ habitat or not later than 12 months from the date of this approval.
Te avoid any doubt, disturbance of Endangerad Ecological Communities or threatened fauna
habitat cannot commence until the Direclor-General has approved the strategy.

Mothing in this condition or this approval preciudes the Proponent from implementing a
sultable offsel package which addresses impacts from multiple Pacific Highway Upgrade
projects (including the Banora Point Upgrade) wilhin the North Coast Bio-region. Any such
agresment made with the Department of Environment and Climate Change must be made in
consultation with the Department and approved by fhe Director-General.

2.5 Within 12 months of the approval of the Biodiversity Offset and Mitigation Strategy, or as
otherwise agread by the Director-General, the Proponent shall submit the Biodiversity Offset
and Mitigation Package for the approval of the Director-General. The Package shall be
developed in consulfation with the DECC and:

a)  shall detail the final suite of biodiversity offset measures selected in accordance with
the Stralegy: and

b) include a program (timaling) to achieve the implementation of the final suite of
measures. Whare possible, this should include purchase of land, development of
agreements with identified land management authorities (2.9, DECC, DPI, lacal council
ate.) for long term management and funding of offsets and mitigation measures, and
installation of identified mitigation measures.

Traffic and Access

25 \Whare approved access to a property is affected by either construction or operation of the
project, the Proponent shall provida an alternalive access of a standard that is at least
equivalent to that currently existing and meets relevant road safety standards prior (o
commencement of construction or opening of the project to traffic, whichever is relevant.
Details for provision of ailered access for bolh construction and operation shall be
determined in cansultation with the landholder.

27 The Proponent shall upgrade or maintain existing shared pedestian and cycleway facilities
batwaen Barney's Point Bridge and Minjungbal Drive. The upgraded shared pedestrian and
cycloway facilities should provide access to exisling nelwork facilities. Where feasible and
roasonable, the network shail be construcied in accordance with Austroads Guide to Traffic
Engineering Praclice — Bicycles and enust be completed witnin 12 menths of the Banora
Paint Upgrade being opened to traffic.

Noise Impacts
Construction and Blasting Resfrictions

28 Standard construction hours for the duration of construction are:
a) 7:00am to 6:00pm Mondays fo Fridays, inclusive: and
b)  8:00am to 1:00pm Saturdays; and
s} atnotime on Sundays 6r Pubiic Holidays.

The fallowing axceptions (without further approval} i standard construction hours apply:

NSV Governmant
Department of Planning 1
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i. any works that do not cause construction noise to be audible at any sensilive receiver;
or

i, for delivery of materials required outside these hours by the Police or other authorities
for safely reasons; of

i, where itis requirad in an emergency to avoid the 1085 of lives, property and/or o
prevent environmental harm.

20 Certain canstruction activities (Qut of Hours Works) may be allowed to occur outside the
standard construction ours with the prior wrilten approval of the Director-General. Requests
for out of hours approval will be considered for construction activities which cannot be
undertaken during standard construction hours for technical or other justifiable reasens and
will be considered on a case by case of activity-specific basis. Any request for Out of Hours
Works must be accompaniad by .
a)  details of the natura and need for activities to be conducted during tha varied
construction hours;

by  written evidence to the DECC and the Dirsctor-General that aclivities undertaken
during the varied construction hours are justified, appropriate consultation with
potentially affected recaivers and notification of Council has been undertaken, issues
raised have been addressed, and all feasible and reasonable mitigation measures
have been put in place; and

¢) avidence of consuitation with the DECC on the propased variation in standard
construction hours.

Despite the above, Out of Hours Works may also occur where a process for considering the
above on a case by case or activity specific basis by the proponent including factors a)to c)
above, has been approved as part of a Construction Environmental Management Plan or
Construction Noise and Vibration Management Plan for this project.

2.10 Blasting associated with the construction is only permilted during the following hours:
a)  9:00am to 5:00 pm, Mondays to Fridays, inclusive;
b)  9:00 am fo 1:00 pmon Saturdays; and
)  atno time on Sundays of public holidays.

This condition does not apply in the event of a direclion from police of other relevant
authority for safely or emergency reasons to avold loss of life, proparty loss and/or to prevent
environmental harm.

211 The Proponent shall consult with affected educational institutions and ensure that noise-
generaling canstruction works in the vicinity of the institutions are not timetabted during
examination periods, unless other arrangements acceptable to the affected institutions are
made at no cost to the affected institutions.

Construction and Blasting Limits

212 The construction noise objective for the project is to manage noise from consfruction (as
measured by a Lag {15minute) descriptar) so that it does not axcoed the background Las
noise level by:

a}  more than 20 dB{A) for a construction period of equal to or less than four weeks;

b)  more than 10 dB(A) for a construction period of greater than four weeks, but not
axceeding 26 weeks; and

c)  more than 5 dB{A) for & construction period grealer than 28 wesks.

Any aclivities that could excead the construction noise objectives specified under this
condition shait be identified and managed in accordance with the Construction Noise and
Vibration Management Plan sgecified under Condition 6.4 d) of this approvai. If the noise
from construction is subsiantially tonal or impulsive in nature (as described in Chapter 4 of
the NSW Indusirial WNoise Palicy), SAB(A} shall be added o the measured construction nois&

NSW Government
Department of Plasnnng 8
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{evel when comparing the measured noise with the construction noise objectives. The
Propanent shall implement all reasonable and feasible noise mitigation measures with the
aim of achieving the construction noise objective.

2.13 The Proponent shall ensure that airblast averpressure gengarated by blasling associaled with
the project does not exceed lhe criteria specified in Table 1 when measured at the most
affected residence or ather sensitive raceiver.

Table 1 - Airblast Overpressure Criteria

" Airblast Overpressure Allowable Exceedance
(dB(Lin Peak)) s [ s s
L 115 5% of total nurmber of blasts over a 12 month period }
120 o Mever {

2.14 The Proponent shall ensure that ground vibration generated by blasting associated with the
project does not exceed the criteria specified in Table 2 when measured al the most affected
residence or other sensitive receiver,

Table 2 - Peak Particle Velocity Criteria

Peak Particle Valocity © 77 " Allowable Exceedance
(mms™) .‘
5 5% of total number of blasts over a 12 month period
WY e | Never -
Operational Noise

215 Unless otherwise agreed to by the Director-General, the Proponent shall submit for the
approval of the Director-General a review of proposed operational noise mitigation measures
identified in the documents nominated in Condition 1.1 within six months of commencing
construction. The review shall take info account the detailed design of the project and,
where feasible and reasonable, refine the proposed measures with the objective of meeting
the criteria outlined in the Environmental Criteria for Road Traffic Noise (NSW EPA, 1999).
The review shall be undertaken in consultation with the DECC.

Air Quality, Soil and Water Quality Impacts

216 The Proponent shall design, consfruct, commission, operate and maintain the project in a
manner that minimises or pravents the emission of dust including wind blown and traffic
generated dust, including but not fimited to:

a}  implemaenting practical measurss for canstruclion vehicles carrying loads; and
b)  minimising tracking of matarial from constriction sitas onto public roads.

2.17 The Proponent shall take all appropriale measures to prevent soil erosion and the discharge
of sediments and pollutants from the project during construction and aperation of the project
consistent with the Department of Housing's publication Managing Urban Stormwater - Soifs
and Construction.

2 18 Where available and of appropriate chemical and bialogical quality, the Proponent shall use
stormwater, recycled water or other waler sources in preference to potable water for
construction activities, including concrete mixing and dust control.

Hydrological Impacts

219 The Proponent shall, where feasible and reasonable, design and implement new or
duplicated drainage infrastructure, in censulialion with Coungil, the OWE, DECC and DPt
(Fisheries division), and taking into account:

a) relevant Council stormwater management policies:
b) the need for stormwalter ireatment measures to treat discharges from the road corridar:

MEW Goverament
Depariment of Mlanning 9
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¢)  measures to minimise changes to afflux and flooding behaviour as result of the project;
and

dy  the integration into, and complementing of, adjoining gxisting Council drainage
infrastructure.

Heritage Impacts
Aboriginal and Non-Aboriginal Heritage

220 The Proponent shall not destroy, modify or otherwise physically affsct potential burial 04-2-
00162.

2.21 The Proponent shall investigate alternate locations for the proposed work site area, east of
the proposed southern interchange identified in figure 7.1 of the Environmental Assessment.
Where alternale locations are not viable the Proponent shall undertake further detailed
cultural assessment for the cultural area ingluding Aboriginal midden sites 04-02-0017 and
04-02-168, in consultation with the Abariginal Stakeholders

The Propanent shall develop a Cultural Heritage Strategy, detailing consultation, assessment
and any mitigation and management measures required to protect the cultural value of the
site, associated with any impacts to the area.

The Culturai Heritage Strategy shall be submitted for the approval af the Director-General no
later than one month prior to the commencement of construction, or within such period
otherwise agreed by the Director-General. Pre- consfruction and construction works shall
not commence in this area until written approval has been raceived from the Dirsclor-
General.

2.22 The Proponent shall investigate, through detailed design, measures to minimise disturbance
to Aboriginal sites formerly identified as potential archaeological deposits (the terraced slope
and basal slope) and the agricultural terraces {H1).

Where these sites cannot be avoided, the Proponent shall implement the mitigation and
management measuras detailed within the Construction Heritage Management Plan required
under this approval,

223 The proponent shall provide public interpretation of the Aboriginal and non-Aboriginal
heritage sites along the shared user pathway required under condition 2.7 of this approval.
This should be undertaken in consultation with the relevant Aboriginal stakeholders and
Couneil where appropriate.

Ancillary Canstruction Facilities

9 94 The siles for ancillary facilities associated with the construction of the project shall satisfy the
fallowing criteria unless olherwise approved by the Director-General:

a) be located more than 100 melres from a waterway,

b}  have ready access to the road network;

c) be located in areas of low ecological and heritage conservation significance (including
identified Abariginal cultural value), and will not require any significant clearing of native
vegetation beyond thal already required by the project;

d)  be located on relatively lavel land;

@) be separated from the nearest residences by at least 200 melres (or at least 250
metres for a tamporary batching plant and stockpiling sitesh

f) be above the 20 ARI fload fevel unless a contingency olan fo manage floeding is
prepared and implemented;

g)  shall not unreasonably affect the land use of adjacent properlies;

h) provide sufficient area for the starage of raw materials to minimise, to the greatest
axtent practical, the number of deliveries required outside standard construction hours,
and

MSW Government
Depariment of Flanning 10
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i ehall ot Impact on heritage sites beyond fhose aready impacied by the project,

Ancillary sitas identified within the Envirenmental Assessreent that do not mest the above
critaria shouid be assessed against this critera and demonstrate how they will manage and
mitigate any environmental impacts to he satisfaction of ihe Dirgctor General,

The lacation of ancillary faciiies shall be ientified within the relevant Constructon
Environunental Managenent Plaa.

3. ENVIRONMENTAL MONITORING AND AUDITING
Ecological Monitoring

54 Prior io the commencement of consiruction, the Propanent shall develop and implement a
Monitoring Program to wmonitar the effectiveness aof the mitigaticn measuies identified in
rondition 2.4 for lhreatenad species directly impacted by the project. The Program shall be
developed in consuitation with the Depariment, DECC. DP! (Fisheries and Forestty
divisions), and suitably quaiified scologist(s) and shall include bt not necessarily be fimited
tor
a)  morkiofing meihodotogy for ihreatenad species in and adjacent fo the project footprint,

The methodalogy shall be decided in constiation with DECC!

by  an adaptive meritoring program to ass6ss he offectivenass of the mitigalion measuras
identified n Condition 2.4 8) i-v and alfow their modiication if necessary. The
monitoring program shall nominate appropriate and justified monitoring pericds and
targels against which effectiveness will be maasured,

oy mondoting shali be undertaken during construetion {for construction-relatad impacts}
and from ogening of the projact to traffic (for operationfongoing impacts) until sush tima
as the effsctivengss of wiligation meastrss can pa demonsirated to nave been
achieved over & wminimum of twee successive monioring  periods fallowing
eatablishment of vegetation plantad as part of siigation and after opening of the
arojsct to fraffic, or as otharwise agread by the Dirsctar-Ganeral in consultation with
GECC:

&) provision for the asgessment of the data to identify changes fo habital usage and if this
can be atirbutad to the project

g} details of contingency Moasures that would be implemented 1 he avent of changas (0
habifat nsage patterns direclly atwibutable {o the construciion or oparation ol the:
project; and

fi  provision for annual reporting of manitoring Tesulis o the Diractor-Genaral and the
DECE, or as otherwiss agreed Dy thosg agencies.

Tha Program shalt be submitted 0 the Direcior-Gensral pror o the commeancamsnt of

cansliucton.

Noise Auditing

37 Mo later Gian one year afes commencemeant of opsration of the project, or as otherwise
agroed by fhe Ditactor-General, the Proponent shalt underiakas oparational noise monitoning
i compare actual neise garformance cf the projatt against noise parformance oredicted in
the raviow of noise mitgalion measures requived by Condition 215 and prepare an

gerational Noise Heport, The Reopotl shail inchude. but net nacessarily e limited o

2} noise monilering fo sssess compliance il the operational noise levels prediced in
ihe roview of operational noise miligation measiras cequires under Condition 2.13 and
dasuments specified under Condition 1.1 of this approval

Y a ooview of the agerationat noise levaly in Emos of criferin and noise goals established
iy the Srvironmaental Criteria for Road Tralfic Soise (EPA 1909)

o1 mathodotogy, location and fraquency of noise reaniioring  undertaken, including
momaring sites at which project noise tevels are ascetiained, with spacific rafarence {0
iaeations indicative of impacts oo sansilive retmvens,

B e
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d) details of any complaints and anquiries recaived in relation lo operational noise
genarated by the projsct between the date of commencement of operation and the date
the report was preparad;

g)  any requirad racalibrations of the noise model taking into consideration factors such as
noiss monitoring undertaken and actual \raffic numbers and proportions; and

f) an assessment of the performance and sffectiveness of applied naise mitigation
measures together with a review and if nocessary, reassessment of all reasonable and
faasible mitigation measures; and

g)  any additional feasible and reasonable measures to those identified In the review of
nolse mitigation measures required by Condition 2.15, that would be implemented with
the objective of mesting the criteria outlined in the Environmental Criteria for Road
Trafflc Noise (NSW EPA, 1999), when these measures would be implemented and how
their effectiveness would be measured and reported to the Dirscter-General and the
DECG.

33 The Proponent shall provide the Director-General and the DECC with a copy of the
Operational Noise Report within 60 days of completing the operational noise monitoring
referced to under condition 3.2 of this approval, or as otherwise agresd by the Director-
General.

4. COMPLIANCE MONITORING AND TRACKING
Compliance Tracking Pragram’

4t The Proponent shall develop and implement a program lo track compliance with the
raquirements of this approval. The Program shall be submitted to the Director-General for
approval prior to the commencement of construction. The Program shall relate to both
construction and operational stages of the project, and shall include, but not necassarily
limited to:

a)  provisions for periodic review of project compliance with the requirements of this
approval, Statements of Commitment and documents referred to in Condition 1.1 of
this approval) and reporting of compliance status to the Director-General;

b)  provisions for the notification of the Director-General prior to the commencement of
sonstruction and prior to the commencement of operation of the project;

¢} a program for independent environmental auditing in accordance with 1SO 19011:2003
- Guidelinas for Quality and/ or Eavironmental Management Systems Auditing;

d)  machanisms for reporling and racording incidents and actions taken in respanse to
those incidents;

@)} provisions for reporting environmental incidents to the Director-Genaral dunng
sonstruction and operation; and

f) procedures for rectifying any non-compliance with the documents refarred to in
Condition 1.1 identified during environmental auditing or raview of compliance.

5. COMMUNITY INFORMATION, CONSULTATION AND INVOLVEMENT
Access to Information

5.1 Subject to confidentiality, the Proponent shall make all documents required under this
approval available for public inspection on request.

52 Prior to the commencemenlt of construction, the Proponent shall astablish and maintain a
new website, ar dedicated pages within an existing website, for the provision of electronic
information associated with the project. The Proponent shall, subject to confidentiality,
publish and maintain ug-to-dats informafion on the website or dedicated pages including, but
not necessarily limited to:

a) a copy of the documents referred to under condition 1.1 of this approval, and any
documentation supporting modifications (o this approval lhat may be granted from time
te time;

b)  a copy of this project approval;

c) a copy of each relevant environmental approval, licence or parmit required and
obtained in ralation to the project:

NSW Govarmnment
Cepartment of Planniag 12
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d) acopy of each current strategy, plan, program or sther documeant required under this
approval; and

g} the ocutcomes of compliance tracking in accordance with the reguirements of condition
4.1.

Complaints and Enquiries Procedure

53 Priorto the commencement of construction, the Proponent shall ensure that the fellowing are
available for community complaints and enquiries during the construction period:
a) a telephone number on which complaints and enquiries about construction and
operation activities may be registered;
b) a postal address to which written complaints and enquiries may be sent; and
¢) an email address to which slectronic complaints and enquiries may be transmitted.

The telephone number, the postal address and the email address shall be published in a
newspaper circulating in the local area prior to the commencemant of construction and prior
to the commencement of project operation. The above details shall also be provided on the
website (or dedicated pages) required by this approval.

The Proponent must prepare and implement a Construction Complaints Management
System consiatent with AS 4269 Complaints Handling prior to the commencement of
construction activities and must maintain the System for the duration of construction
activities.

Information on all complaints received, including the maans by which they were addressed
and whether resolution was reached and whether mediation was raquired or used, must ba
maintained by the Proponent and inciuded in a complaints register. The information
containad within the Systerm must be made availabls to tha Diractor-General on request.

Community Consultation

5.4 The Proponent shall establish and maintain a Community Interest Group for the duration of
construction of the project unless olherwise agreed by the Divector-General. Membership of
the group shall comprise:

a) representatives of the Proponent;

p)  the Environmental Representative required in Condition 6.1;

¢)  Council officers representing the relavant Council through which the project passes;
and

d)  communily representatives (aqual to of greater in number than the Proponent
representatives) identified and drawn from relevant community and business groups,
individual members of the community adjoining the project.

lssues for discussion by the Group may include but not necessarily be limited to:
i project information dissemination to the community;
i.  design issues and mitigation measures related to this approval;
i the Construction Environmental Management Plan required in Condition 6.3; and
iv.  canstruction activities.
Comments made by the group regarding these issues must be considered by the Proponent
and feedback pravided to the group.

The first meeting of the group shall be held prior to the commencement of construction
uniess otherwise agreed by the Director-General. The Proponent may review the group's
membership and/or nead for the group at any time during construction. The Group may anly
be dissolved with the Director-General's approval.

55 The Proponent shall prepare and implement a Community Communication Strategy !or ghe
oroject. This Slrategy shall be dasigned to provide mechanisms to facilitate gommunication
hetwaen the Proponent, the Contractor, the Environmental Representative and the local

NSW Government
Dapartment of Planning 13
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community (particularly adjoining landowners) on the progress and the related enviranmental

management of the project. The Strategy shall include, but not necassarily limited to:

a)  identification of community stakehoiders to be consulted as part of the Stralegy,
including affected landowners;

b) procedures and mechanisms for the regular distribution of information to the
community and adjoining land ownérs on the progress of the project and matters
associated with environmental management,

¢) procedures and mechanisms lhrough which the community and/or adjoining
landowners can discuss or provide faedback to the Proponent andior Environmental
Representative in refalion 1o the environmental management and delivery of the
praject. This may include focused discussion forums and site inspections;

d) procedures and mechanisms through which the Proponent can respond to any
enquires or feedback from the community and/or adjoining landowners in relation to the
environmental management and delivery of the project; and

a) procadures and mechanisms that would be implementad to resolve any
issues/disputes that may arise betwesn parties on the matters relating 10 environmental
management and the delivery of the project. This may include the use of an
appropriately qualified and experiencad independent mediator.

lssues that should be addressed in the Community Communication Strategy may include
(but not necessarily be limited to):
i. traffic management (including property access, pedestrian and cycleway accass),
ii, property acquisition
i landscapingfurban design mattars; and
v, noise and vibration mitigation and management,

The Proponent shall maintain and implement the Slrategy throughout construction. ~The
Strategy shall be approved by the Direclor-General prior to the commencerment of any
construction associated with the project.

6. ENVIRONMENTAL MANAGEMENT
Environment Representative

6.1 Prior to the commencement of construction of the project, or as otherwise agreed by the
Director-General, the Proponent shail nominate for the approvai of the Director-Genaral a
suitably qualified and experienced Environment Representative(s) that is independent of the
design and construction personnel,  The Proponent shall employ the Environmental
Representative(s) for the duration of construction, or as otherwise agreed by the Director-
Ganaral. The Environment Representative(s) shall:

a) be the principal point of advice in relation to the environmental performance of the
praject;

b) be consulted in responding to the community concering the gnviranmental
performance of the project;

c) monitor the implementation of all environmental management plans and rnonitoring
programs required under this approval,

d)  monitor the outcome of all enviranmental management plans and advise the Proponant
upon the achievement of all project environmental outcomes;

e) have responsibility for considering and advising the Propcnent on matters specified in
the conditions of this approval, and all other licences and approvais related to the
environmental performance and impacts of the project:

f) ensure that environmental auditing is undertaken in accordance with tha requirements
condition 4.1 and the project Envircnmental Management System(s); and

g)  be given the authority and independence to require reasonable steps be takan fo avoid
or minimise unintended or adverse environmental impacts, and failing the gffactivenass
of such steps, lo direct lhat ralevant actions be ceased immeadiatety should an adverse
impact on the anvironment be likaly to ocaur.

NEW Government
Dapartment of Planning Lo
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Urban Design and Landscaping Management Plan

5.2

prior fo the commencement of construction of the projecl, oF as otharwise agreed by the

Director-General, the Proponent shall prepare an Urban Design and Landscape Plan in

consultation with relevant Gouncil, relevant Govemment agencies and the Community

Liaison Group (refer to condition 5.5 of this approval). The Plan shall include, but not

necassarily be limited to:

a) sections and perspective sketches:

p) location and identification of existing and proposed vegetation including use of
indigenous and endemic species where possible (including enhancement of local
access roads),

¢) location of mounds, bunds, structures (noise walls, bridges) or other proposed
treatments, finishes of exposed surfaces (including paved areas) and form and fabric
(noise walls);

d)  pedestrian and cycle elements including footpaths and paving, padestrian crossings
and fixtures (e.g. tree guards, sealing, lighting, fencing and signage);

g)  progressive landscaping strategles incorporating other environmental controls such as
erosion and sedimentation controls, drainage, noise mitigation; and

fy  monitoring and maintenance procedures,

The Plan shall be submitted far the approval of the Director-General no later than one month
priar to the commencement of construction, or within such period otherwise agread by lhe
Diractor-General, Construction works shall not commence until writlen approval has been
receivad from the Director-General.

Construction Environment Management Plan

6.3

6.4

Prior lo the commencement of construction, the Proponent shall prepare and implement a
Gonstruction Environment Management Plan (CEMP). The CEMP shall outling the
environmental management practices and procadures that are to be followed during
construction, and shall be prepared in accordance with Guideling for the Preparation of

Environmental Management Plans (DIPNR, 2004). The CEMP shall include, but not

necessarily be limited to:

a) a description of ail relevant activities to be undertaken during construction of the
project including an indication of stages of consiruction, whare relevant;

b) statutory and other obligations that the Proponent is required to fulfi during
construction including all approvals, consultations and agreements required from
authorities and ofher stake, and key legislation and policies;

c) a description of the roles and responsibilities for all refevant employees involved in the
construction of the project,

d) details of how the environmental performance of the construction works will be
monitored, and what actiens will be taken to address identified advarse environmental
impacts; and

@) complaints handling procedures during construction.

The Plan shall be submitled for the approval of the Director-General no later than one month
prior to the commencement of construction, or within such period otherwise agraed by the
Director-General.  Construction works shali not commence until written approval has been

raceived from the Director-General,

As part of the Construction Environment Management Plan for the project required under
condition 8.3 of this approval, the Proponent shall prepare and implement the following sup
plan(s):

a} a Construction Traffic Management Plan, arepared in accordance with the RTA's
QA Specification G10 ~ Gontrel of Traffic and Traffic Control af Work Sites Mantial
{2003) to manage disruptions to highvway and local traffic movements as a rasult of
construction  activities {and associated canstruction trafficy. The Plan shall be
developed in cansultation with Council and shall include, but not necessarily be [imited
fo:

MW Govarnment
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i) identifying measures o minimise impacts on existing traffic  (including
pedestrians, vehicles, cyclists and disabled persons) including the staging of
consiruction works to minimise lans closures during peak periods and delay to

traffic:

i) identifying access routes, entry and exit points for construction sites, and
parking argas for construction vehicles;

iii) identifying temporary and interim traffic arrangements including intersection and

property access;

iv) the provision of barriers between working and trafficked areas;

v) traffic Incident procedures during gonstruction; and

vi) appropriate review and amendment mechanisms.

b) a Construction Flora and Fauna Management Plan to detail how construction
impacts on ecology will be minimised and managed. The Plan shall be devaloped in
sonsultation with the DECC and DP1 and shall include, but not necessarily be limited to:
iy  details of work practices (such as fencing and construction worker education) to

minimise the potential for damage to vegetation (particularly EECs) and native
fauna duwing conslruction. Measures shall also be included to minimise the
axtent of soll disturbance during construction .

iy  weed management measures focusing on early identification of invasive weeds,
identifying  effective management  controls and methods to wmeasure
affectivenass;

it} details of the mitigation measures (0 be implemented and associated procedures
for tha installation and monitoring of these measures;

i) a procedure detailing the timing for the implementation and monitoring of the
mitigation and management measures consistent with Condition 2.4; and

v} a description of how the offectivenass of the mitigation and management
measures would be monitored during the proposed works and, if any non-
compliance is detectad, how any non-compliance would be rectified consistant
with Condition 2.4.

c) a Gonstruction Heritage Management Plan (o datail how construction impacts on
Aboriginal and non-Abariginal heritage will be minimised and managed. The Plan shall
be developed in consultation the Department of Planning {Heritage Branch) and the
DECC and shall include, but not necessarily be limited to:

i) a sfrategy for the salvage and storage of salvaged objects, both during
construction and for the long term management;

i)  specific measures to be applied to works undertaken in close proximily to
identified Aboriginal and non-Aboriginal heritage items to minimise and avoid
impacts on fhess items including a component within the site induction program
for construction workers on measures o ba employed lo manage and minimise
impacts to hetitage;

iy procedures to be followed should previously unidentified objects be uncovered o
additional impacts o sites be identified;

)  procedure for continued consultation with Aboriginal stakeholders;

v)  procedures fo be followed shauld non-compliance against any of the documents
identified in Cendition 1.1 or this management plan be detected.

d)  a Construction Noise and Vibration Management Plan to detail how construction
noise and vibration impacts would be minimised and managed. The Plan shall be
developed in consullation with the DECC and include, but not necessanly be {imited to:
iy  details of and an indicative schedule for construction activities |
i} identification of noise and/or vibration generating construction aclivities that

would affect sensitive receivers, particularly residential areas;

ity  procedures lo ensure overpressure and vibration criteria are met during blasting.
including a suitable blast grogram supported by test blast results;

iv) a detailed descriplion of the reasonable and teasible actions and maasures to be
implemented to ensure complignce with the relevant noise and vibration
criteriafobjectivas.

NSW Gavernment
Gepartment of Plarning e
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v)  procedures for notifying sensitive receivers
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of construction activities likely to

affect their noise and vibration amenity, as well as procedures for managing

noise complaints; and

viy a description of how the effectiveness of these actions and measures would be

monitored during the proposed works,

would be conducted, the focations wh

results of this monitoring would be recorded;

should non-compliance against any 0

or this management plan be detected.

g) a Construction Groundwater Management Plan
would be managed and monitored to minimise

The plan shall be developed in consullation with

nat nacessarily be limited fo:

f the documents

ndicating how often this menitoring
ere raonitoring would take place, how the
rocedures to be followed
identified in Condition 1.1

to detail how construction activities
and mitigate impacts on groundwater.
the DECC and DWE and include, but

i) description and identification of groundwater resources potentially affected by the

proposal;

i)  identification of licensed bores, dams or other water supplies and groundwater

dependant ecosystems affected by the project;
iiy measures to manage identified impacts on water
iv)  groundwater inflow conirol, handling, treatment an
v)  a defailed monitoring pian o identify monitoring Mme

duration and analysis requirements.

fy 2 Construction Soil and Erosion Control Plan
would be managed to minimise soil and erosion
references to Condition 2.17. This plan shall b

DECG and DPL

Operational Environment Management Plan

6.5 The Proponent shalk prepare and implement an Op
for the project that details the environmant
procedures fto be followed during iis operafion.

able, flow regimes and qualily;
d disposal methods; and
thods, locations, frequency.

tail how construction activities
from the Project and include
@ prepared in consultation with the

erational Environment ttanagement Plan
al managament framawork, praclices and

The Plan shall be consistent with the

Department’s Guideline for the Preparation of Environmental Management pians (DIPNR

2004) to pravide a clear snvironmental manageme
in consultation with the relevant govermment agenct

he limited 10!

nt framework. T
es and shall in

te Plan shall be prepared
clude, but not necessarily

a) a description of ali relevant activities to be undertaken during operation of the project
including an indication , where relevant, of stages of operation;

by  statutory and other obligations that the Proponent i

s required 10 fuifit during operation

including all approvals, consultations and agreements required from authorities and

other siakeholders, and ey legistation and policies;

¢) details of how the performance of the upgrade, in re
(lavel of secvica), identified in the Environmen
particular the following traffic performanca issues s

lation to the traffic performance
tal Assessment, will he monitored. 10
hall be addressed in the plan:

i) identify the methodelogy fhat will be used to measure and maitor

performance;

i) the timing of the manitoring and rego
iiiy details of the long term monitoring process.

d)  details of how the project's anvironmenial performance will be monitored and what

actions will be taken to address identified ad
the following environmental perdormance issues shall b
i) measures lo monitor and manage acological factors,

verse enviranmental impacts. In particular,
o addressed in the Plan:
including effactiveness and

maintenance of fauna crossings and rehabilitation measures, with reference o

Condition 2.4;

iy measures to monior and manages

referanca to Conditions 2.20-2.2%

ity Measures i menilor and manags noiss impac

MW Govermant
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within the road resenve with

t5 with reference to Caondition 2,15,

17

MODIFICATION REQUEST - BLASTING LIMITS- Rev3

Banora Point Upgrade Alliance - Pagedl




iv} measures to monitor and minimise s0il erosion and the discharge of sediment
and other pollutants to surrounding lands and/or waters,
v}  measures to monitor ard maintain landscaping undertaken along the project
corridor until the vegetation has sufficiently been established.
a) a description and contact details of the roles and responsibilities for all relevant
amployees invalved in the operation of the project; and
f) complaints handling procedures during oparation.

The Plan shall be submitted for the Director-General's approval no later than one month prior
to the commencement of operation, ar within such period as otherwise agreed by the
Director-General. Operation of the project shall not commence until writlen approval has
been received from the Diractor-General.

NSW Govaemmant
Department of Planning &
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Annexure B - Technical report prepared by Dr. John
Heilig
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Sunday, August 29, 2010

Refjhh:Banora Point increase.docx
Mr. Steve Allan
Barona Point
PO Box 546
Banora Point, NSW 2460

RE: Banora Point increéase
Dear Steve,

I ask that the following technical letfer is considered in assessing the suitability of the presently imposed Smm/s
vibration criterion for impulsive vibration associated with the Banora Point Upgrade Alliance construction
Impulsive vibration is characterised by short duration, generally not more than several seconds, of elevated levels
beyond those typical of the normal background environment. It is distinguished from continuous vibration, such as
that produced by hydraulic hammers, in both the higher amplitude and much shorter duration. The most common
impulsive vibration is that generated by drilling and blasting activities.

Whilst overly restrictive vibration eriteria will unnecessarily affect the scale of any blasting acfvities can be
undertaken as part of the construction process, provide no greater assurance against building damage and
significantly increase the cost and duration of constructing the project, appropriate constraints on any drlling and
blasting activities are necessary fo ensure the integrity of the infrastructure is maintained. An appropriate constraint
must therefore address three key issues:

»  Ensure that the structural integrity of adjacent infrastructure 1s protected;

+ Ensure that adjacent infrastructure is not impacted superficially from the vibration activities,

+  Ensure that the activity does not unnecessarily impose of the “quality of life” for persons about the works
area.

Tt is beyond question that an appropriate vibration criterion should ensure the mitial two of these objectives are met.
The mtegrity of a property adjacent to a construction site should not be jeopardised by the fype or scale of the
construction activities undertaken. Almost all vibration criteria applied to drilling and blasting actrvities undertaken
i Australia, as well as the greatest majonity of otlier countries, are however strongly biased towards the protection
of “quality of life” for residents, ensuring that neither structural nor superficial damage can occur. Further. the
“quaiity of life” level reflects an acceptable value for long term operations generating impulsive vibrations, such as
production blasting at quarries and mines and is less appropriate for short term construction projects that
mncorporate dedicated teams covering community relations, management and project engineering as well as
immediate reporting procedures and a well developed quality assurance and environmental management plans.

As a consequence of these vibration restrictions which are very heavily biased towards human comfort, there exst
arens along the proposed alignment where blasting cannot be used as the method of excavation. In these areas.
excavation will be limited to the use of hydraulic rock breakers as a primary means of excavation. Whilst the rock
breakers induce lower levels of vibrations, the vibration will necessarily persist for longer periods of time (days as
opposed to the short duration blast event of not more than several seconds) and in almost all cases, is considerad
more intrusive to adjacent residents. Fusther, he accompanying regenerated noise associated with low level
continuous vibration is often considered more intrusive than associated vibration.
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The greater amplitude, although shorter duration, vibration from blasting 15 therefore preferable by many residents
and local authorities, providing the induced vibration is not sufficiently high to be capable of causing superficial or
structural damage to the building. Adherence to all local and mternationally accepted guidelines or standards
necessarily prohibits damage of these types, whilst at the same time minimising discomfort to the occupants of the
affected buildings. Vibration levels i excess of the current Smnw/s criterion equally pose no greater threat to
building integrity and may be only marginally more perceptible to building occupants, but mportantly, allow
drilling and blasting activities to operate in those areas where hydraulic rock hammers were previously required.
Hence, an overall reduced impact on residents, particularly in terms of duration.

It is therefore considered appropriate to investigate alternative vibration management programies, limited not only
to vibration momitoring, but include and account for the mtensive management and community awareness
programumes typical of large scale, high profile construction projects. The additional management resources
necessary for these projects warrants investigation of an increased acceptable vibration level over that applicable to
a small scale, less rigorously scrutinised construction projects operating without the same level of community
consultation, monitoring and reporting procedures. When these aspects are combined and included as a component
of a managed program, vibratton limuts exceeding Smm's could be considered appropriate with no instance of
damage to properties or considered objectionable to the vast majority of residents around the works area.

Property Damage

Limits designed to protect personal amenity are well below those considered to represent the onset of superficial
damage (cracking of plaster, flaking of paint etc) and are commonly less than one hundredth of the value at which
structural damage may oceur. Several well documented studies that link vibration levels from blasting to observed
damage have been completed, with perhaps the most comprehensive completed under the guidance of the United
States Bureau of Mines (USBM). Aside from a few studies that actually produced data that identified when failure
of a structure occurs, most identify limits of vibration that have not resulted i any damage and make no reference
to what additional vibration the structure could have tolerated without causmg damage. Two standards, the
Australian Standard and Swedish Standard, alse cite acceptable levels of vibration with respect to building damage.

Stagg et al' constructed a test Louse from standard construction materials (timber studs, gypsum board interior,
block foundations, ete.) near an operating nuine and concluded that most of the cracking was indistinguishable from
that which occurred from natural shrinkage. The study further concluded that the first cracking of the gypsum board
occurred at around 8mnys and that concrete only showed some cracking after a peak level of more than 150mny's
was applied. The effects of repeated blasting were also addressed and the study concluded that fatigue failure can
oceur, although the first indication of such was not evident until the property was subjected to an equivalent of
10.000 blasts, with each blast inducing a vibration level near 10mny's.

Moore & Richards’ documented observations on a brick veneer house from blasting activities that occurred withm
50 metres of the property. Minor damage was observed, including extension of existing plaster cracks, opening of
aew hairline cracks and the cracking of plaster around nail heads at 2 minimum vibration level of near T0mmy's.
Like the Stagg et al study, their study also showed that new defects were more correctly linked to environmental
factors such as rainfall, temperature and temperature cycling.

The Australian Standard also AS2187.2 recommends maximum peak particle velocities for different types of
structures based on damage rather than human discomfort. Table J4.4.2.1 of the standard suggests levels for the
prevention of minor or cosmetic damage occurring to structures from ground vibration generated by blasting. The
tahle is peproduced below:

! Stagg, M S. Siskind, DE., Stevens, MG.. & Dowding. C.H., (1934). Effects of repeated blasnng on a wood-frame howse”. United States
Bureau of Mines, Report of Tnvestigation 8896

I \foore. AJ & Richards. AB.. (2001). “Smucnre responise of a brick veneer house to open pit coal mine blasting” . Proceedings of the
EXPLO 2001 Conference. The Australasian Bustinure of Minmg and Metallurgy. Publication Series No. 4/2001

HEILIG & PARTSERS Sunday. 20 August 2010
Save Date. 2908 2010 3:1700 PM ABN 56082 976 714
File Name Banora Point merease.dock
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i “Paak compenent particle velocity in frequency range o ‘predominant pulse
Typeof Building 4H= to 15Hz I_ng:!:{!nd above o
Reinforced or framed structuses.
Industrial and heavy commercial S0mun/s at 4 Hz and above
buildings
?;i;ﬁf"{;;ﬁgg;ﬁ‘oﬁ%ﬁ 15mmys at 4 Hz increasing to 20mm/s at 15 Hz increasing to

% 20k 20mm/s at 15Hz 50mny/s at 40 Hz and above
commereial buildings

Table 1: Transient vibration guide values for cosmetic damage (reproduced from AS2187.2-2000)

The standard further defines cosmeric damage as the formation of hairline cracks on drywall surfaces, the growth of
existing cracks in plaster or drywall surfaces or the formation of hairline cracks in the mortar joints of
brick/conerete constructions. Minor damage is defined as the formation of eracks or loosening and falling of plaster
or drywall surfaces, or cracks through brick/concrete blocks. The same standard proposes limits for grovmd
vibration for control of damage to structures.

Peak component particle velocify

Category Type of Blasting Operations (mm/s)

Other structures or architectural
elements that include masonry.

plaster and plasterboard in their
constructon

Frequency dependent damage limit

All blasung criteria as in Table J4.4 2.1

100may's maxunum unless
All blasting agreement is reached with the
owner that a hugher limit may apply
Service elements, such as pipelines. Limit ro be determined by structural
powerlines and cables design methodolozy
Tablz 1- Recommended graund vibrarion limits for conirol of damage
(reproduced from AS2187.2-2006)

Unoccupied strucrures of reinforced
concrete or steel construction

All blasting

Given the high frequency of the vibration pulses from small scale construction blasting, the dominant frequency
will exceed 40Hz. Table 1 indicates an acceptable value of 20mny/s.

Aside from the A$2187.2 (2006) standard, the Swedish Standard also addresses the potential for causing damage o
structures from varying levels of vibration. The guidance levels do not take into account human annoyance. The
standard provides guidance levels used to establish permissible vibration hunits which provide an acceptable factor
of safety for the structure of concern. The standard 15 stated to be based on more than 100,000 measurenients from
blasting of all types, including tunnellng, mining. construction, and specifically addresses variable rock types. type
of structure, type of construction material, frequency of vibration and the duration of blasting. Accounting for each
of these factors, for a typical non-remforced residential property, an acceptable value is 70mny/s.

Summary

It is the professional opution of Heilig & Partners that an increase m the permissible level of impulsive vibration
could lead to an overall improvement in the “qualiry of life” for residents around the works area. Presently imposed
vibration linuts will necessitate the use of equipment. like hydraulic hammers, that generate lower, however
continuous, levels of vibration which are considered by almost all residents as more intrusive and pose a greater
imposition on their “qualiry of fife”. Providing the level of vibration from any drilling and blasting actrvities
remains below accepted values luked with the damage to properties. and the rasidents are well briefed on the
timing of any blasting. the benefits to the community are posive.

To account for the vatiability m explosive performance and ground characterishes, and therefore varying vibration
levels from blasting activitias. it is accepted industry practice to design blast pattems using an squation that predicts
the 95 percentile level (fe. a leval which will exceed 95% of all measured values). In view of the above comments
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;
and the motivation for an increase in the permissible level, an acceptable vibration criterion could be one that
considers a level of compliance based on an upper limit of 10mny's. Understandably this will necessitate a continual
review of the vibration data and blasting patterns to ensure that subsequent blast pattems are designed with
knowledge of previous results. This approach will produce some blasting patterns that induce less than 5Smmv/s
whilst others will exceed Smuys (je an average level of Smm/s). In all cases, blast patterns must be controlled to |
produce vibration levels less than the limit of 10mm/s, still considered fo less than the lowermost value associated !
with the on-set of superficial damage to properties. In all cases, the properties around the works areas should ‘
continue to have condition surveys to assess their susceptibility to vibration effects, which may necessitate an
acceptable vibration value of less than 10mnys in the event the condition of the building 15 poor. Community
briefing to all residents around the works area will remain essential to offset the proposed increase i vibration and -
ensure the “quality of Tife” remains satisfactory. i

As always, you are most welcome to contact me at your convemence to discuss in further detail any of the issues
raised in this letter. ?

Yours truly,
Joken Hiilig

Dr. John Heilig
Principal - Heilig & Parmers Pry Lid
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M. Craig Gordon

Banora Point Upgrade Alliance
PO BOX 789

Banora Point, NSW 2436

RE: Banora Point increase

Dear Craig,
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i

27 Apanwe Skreet
Middie Park QLD 1074
PO. Box 176

Sumner Park Business Centre. QLD, 4074

Austraka

Telephone: +617 3715 7599

Facsinde: +617 3715 7508

Email groupchedgmdpartins.com.au
Construction

Cpen Pit Mining

Quarying

Underground Minng

Blast Design

Vibration Montodng
Vibration Analysts

Ref:jhh:Banora Point vibration.docx

Fucther to previous information provided by to your group, it is the professional opinion of Heilig & Partners that

an increase in the permissible level of impulsive vibration could lead to an overall

improvement in the “qualiry of

life” for residents around the works area. Presently imposed vibration limits will necessitate the use of equipment,
like hydraulic hanuners, that generate lower. Lowsaver continuous, levels of vibration which are considered by

almost all residents as more intrusive and pose a greater imposition on their “quality of life”. Providing the level of
vibration from any drilling and blasting activities remains below accepted values linked with the damage to
properties, and the residents are well briefed on the timing of any blasting, the benefits fo the community are

positive.

To account for the variability w explostve performance and around characteristics,

and therefore varying vibration

levels from blasting activities, it is accepted industry practice to design blast patterns using an equation that predicts
the 95 percentile level (ie. a level which will excesd 95% of all measured values). In view of the comments

submitted previously, an acceptable vibration criterion could be one that considers

a level of compliance based on

an upper limit of 10muy's. Blast designs would be continually reviewed and the relationships between vibration
level, distance between the blast and the ontoring location and the explosive weight updated on the basis of

previous blasting activities. Blast patterns would be designed to comply with the
Based on the inherent variability in the rock mass, the range of peak vibration will

00mm/fs 25mmfs S50mmfs /.5 mmfs 100mmfs L2.5mm/s 15 0mm/s

10mny's on 95% of occasions.
vary as shown in the following
figure.

The variability is based upon
the variation in the measured
data collected during the frial
blasts and indicates:

o fthe average level of
vibration will be around
SIM's;

s 95% of the blast
patterns will generate less than
10mnys at the  nearest
property;

o 99% of the blast
patterns will generate less than
12omw/s and all blasts are
predicted to geenarte less than
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15mnv's.

Understandably this will necessitate a countinual review of the vibratton data and blasting patterns to ensure that
subsequent blast patterus are designed with kuowledge of previous results. This approach will produce some
blasting patterns that induce less than Sumy's, others will exceed Smnv's and almost all patterus (95%) will comply
with 10mn's

In all cases, blast patterns will be controlled to produce vibration levels less than the lowermost value associated
witly the ou-set of superficial damage to properties. In all cases, the properties around the works areas should
continue to have condition surveys to assess their susceptibility to vibration effects, which may necessitate an
acceptable vibration value of less than 10mnw's w the event the condition of the building is poor. Conununity
briefing to all residents around the works area will raman essential to offset the proposed incraase in vibration and
ensure the “guality af life"” remains satisfactory.

As always, you are wost welcome fo confact me at your conventénce to discuss i further detail any of the 15sues
ratsed m this letter.

Yours truly,
Jobo Hiilig

Dr. John Heilig
Principal - Heifig & Parmers Piy Ltd

HELLL: & PARTNEES Friday. 1 October 2019
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