Contact Officer: Helen McLaren-Greiss
Our Ref: DA/1/2018

16 May 2018

Evo Portables

C/- Sarah Camilleri

Zone Planning Group

PO Box 5332
GLADSTONE QLD 4680

Dear Madam

NOTICE OF DECISION
PLANNING ACT 2076 S63

DA/1/2018 - MATERIAL CHANGE OF USE - IMPACT
LOW IMPACT INDUSTRY
58 HUGHES ROAD, WURDONG HEIGHTS QLD 4680
LOT 100 RP 620400, TOOLOOA

Reference is made to the above Development Application and the Confirmation Notice dated
12 January 2018.

| wish to advise that the application was considered by Council at its 15 May 2018 General
Meeting where it was resolved to approve the application. The approval is supported by a
Notice of Reasons and is subject to conditions as set out in the following Notice of Decision.

Should you have any questions or require further clarification in relation to any matters

raised in the Notice of Decision, please do not hesitate to contact Council's Planning Officer,
Helen McLaren-Greiss on 07 4977 6851.

Yours faithfully

H A ROBERTSON
MANAGER DEVELOPMENT SERVICES
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Pinnacle Engineering Group (Pinnacle) was engaged by Mr. Mark Higgins to prepare a site based stormwater
management plan (SBSMP) and associated investigations to provide supporting documentation for the
proposed development application for an industrial workshop development located at 58 Hughes Road,
Wurdong Heights QLD, within the local authority of the Gladstone Regional Council (GRC).

1.1 Scope of Investigation

This report addresses the proposed stormwater management strategy for the aforementioned development,
including but not limited to the following elements:

o Pre and post development flows for various Average Recurrence Interval (ARI) design storm events;
= Nomination of the Lawful Point of Discharge for the site;

o Nomination of external catchment conveyance strategy;

o Details of stormwater quantity mitigation strategy for the site;

o Details of the stormwater quality strategy for the site; and

o Sediment and erosion control plan.

1.2  Site Description

1.2.1 Location

Street Address - 58 Hughes Road, Wurdong Heights QLD
RP Description - Lot 100 on RP620400

Total Site Area - 28.82 Hectares

Development Area - 0.9257 Hectares

Current Zoning - Rural

Proposed Use - Industrial Workshop Development

Local Authority - GRC

Refer to Figure 4.1 for the site location.

1.2.2  Topography

A review of the topographic data sourced from Council's online mapping system has revealed that the portion
of the subject site being developed (i.e. to the south of Hughes Road) is currently occupied by a number of
sheds. Limited light vegetation is located along the western, southern and eastern site boundaries. A number
of existing services easements are located within the western portion of the subject site. It is understood from
the developer that all of the existing structures will be demolished as part of the proposed development.

The portion of the site being developed is effectively flat and falls gradually from the rear property boundaries
towards the Hughes Road reserve to the north. The highest elevation of the subject site of approximately
RL12.00m AHD is reached within the western portion of the subject site with the lowest elevation of
approximately RI.9.00m AHD reached within the northwest portion of the subject site.

Refer to Figure 1.2 for the existing aerial view of the site with the site plans and topographic survey included in
Appendix B.




1.2.3  Proposed Development

The proposed development will deliver an industrial workshop development and associated on grade gravel
car parking, hardstand and infrastructure over a small portion of the existing allotment. The proposed
development will be accessed via the existing vehicular crossover from Hughes Road to the north.

The proposed development plans are included in Appendix A.

1.2.4  Existing Drainage System

Currently, the stormwater runoff from the subject site is conveyed via overland sheet flow to the northern
property boundary and subsequently to the Hughes Road reserve.

No existing downstream stormwater network has been identified as part of this investigation.

1.2.5 Flood Assessment

A review of the GRC interactive mapping system has identified the subject site as being located outside of the
mapped flood hazard area of Gladstone.

1.2.6  Acid Sulphate Soils

A review of the GRC interactive mapping system has identified the subject site as being located within the
mapped acid sulphate soil area of Gladstone. As such, further advice from a geotechnical engineer may be
required to formulate an acid sulphate soil management strategy for the site.
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2.1 Hydrologic Objectives

The hydrologic objectives for the site were set in accordance with the GRC Planning Scheme Policies,
Capricorn Municipal Design Guidelines (CMDG) D5 Stormwater Drainage Design and the Queensland Urban
Drainage Manual (QUDM). These objectives include but are not limited to:

e  The proposed development shall ensure that all stormwater drainage is directed to the Lawful Point
of Discharge in accordance with QUDM Section 3.02;

o Minor System Design for Qs ARI storm event;

o Major System Design for Qo0 ARI storm event;

o  No adverse impact on adjoining or downstream properties; and

o Noincrease in post-development flows, up to and including the Q100 ARI storm event.

For the purposes of this SBSMP, only the portion of the subject site being developed (i.e. to the south of
Hughes Road) was analysed as the northern portion of the subject site retains its pre-development
characteristics during the post-development scenario.

2.2 Lawful Point of Discharge

The Lawful Point of Dischargé for the catchment is taken as the Hughes Road reserve to the north of the
subject site.

2.3  Stormwater Quantity Analysis
The analysis of the surface water runoff from the site was performed using the non-linear program XP-Rafts.

2.3.1 Data Collation

The design rainfall Intensity Frequency Duration (IFD) data for the storm events up to 100 year ARI flood
event was derived based on the CMDG D5 Stormwater Drainage Design and the AR&R.

The design IFD data for the catchment is summarised in Table 2.1 below.

Table 2.1: IFD Data for Gladstone

- J— — — —

2f1 =-46.73_ 0, = 87.35 Skewness, G = G....
=912 501, = 20.40 Geographical Factor, F» = 4.27
2|72 =283 50|72 =8.11 Geographical Factor, Fs = 17.85

2.3.2  XP-Rafts Modelling Inputs

Rainfall loss parameters for each sub-catchment were applied using an initial and continuing rainfall loss
model. The design loss parameters input into the XP-Rafts madel are based on the guideline values
recommended by Book 2 Section 3 of the AR&R, and other relevant industry standards.

The loss parameters adopted for this XP-Rafts model are tabulated below.
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Table 2.2: Adopted XP-Rafts Initial and Continuing Loss Parameters

|
ARI 1T —Irﬁtial Loss Continuing Loss Initial Loss Continuing Loss
(years) (mm) (mm) (mm) (mm)
2-5 15 2.5 1 0
10-20 10 2.5 1 0
50-100 2.5 2.5 0 0

2.3.3 XP-Rafts Model Validation

The calibration of the XP-Rafts model was undertaken through the comparison of the XP-Rafts flow rates to
the Rational Method calculations. The pre-development Rational Method calculations are included in
Appendix D.

The Rational Method adopted a Cio coefficient of runoff of 0.66 for the pre-development catchment, in
accordance with Table 4.05.3(b) of QUDM for poor grass cover. As detailed in Table 2.3 the flows calculated
using the Rational Method are generally comparable to the results obtained from the XP-Rafts model. We can
therefore reasonably adopt the flows generated from the XP-Rafts model.

2.3.4  Critical Duration Analysis

Storm durations ranging from 15 minutes to 720 minutes were simulated in the XP-Rafts model analysis to
determine the design flows.

2.3.5 Existing Discharge Points

As outlined in the previous sections of this report the development site generally falls to the northern property
boundary of the subject site and to the Hughes Road reserve. No existing downstream stormwater network
was identified as part of this investigation. It is proposed to maintain the pre-development discharge locations
during the post-development scenario.

2.4  Hydrologic Analysis

2.4.1 Pre-development Scenario

The results generated from the XP-Rafts model generally show that the critical storm duration throughout the
catchment for all ARI flood events is the 90 minute storm event.

A percentage impervious area of 0.07 was calculated for the pre-development catchment (Catchment A) from
aerial photography and the topographic data included in Appendix B.

The pre-development catchment discharges for the Qs, Qio, Q20, Qs0 and Qico ARI events are detailed in
Table 2.3 below.




Table 2.3: Pre-development Catchment Details and Discharges
| e .

- . - JR— —

A 0.9257 " 0b12 1.0 {1430 © o701 "2 0214 | 0.319 1.373

Site Total | 0.9257 0.0612 1.0 0.130 0171 0.210 0.274 0.319 0.373

2.4.2 Post-development Scenario — Unmitigated

The proposed development will deliver an industrial workshop development with associated on-grade gravel
car parking located within the subject site. A fraction impervious of 0.10 was calculated for the portion of the
site being developed during the post-development scenario (i.e. Catchment A) from the site layout provided.
For the purposes of this analysis the post-development catchment has been further split into sub-catchments,
being the development's roof and ground areas. No hardstand areas are proposed as part of the
development.

A copy of the architectural drawings is included in Appendix A. The post-development catchment plan is
included in Appendix C.

The impervious areas have been modelled using the second sub-catchment option within XP-Rafts, The total
impervious area for each catchment is tabulated below. The results of the XP-Rafts post-development
analysis indicate that the critical storm duration throughout the catchment for all ARI flood events is generally
the 90 minute storm event.

Table 2.4 summarises the post-developed peak flow rates for post-development catchment.

Table 2.4. Post-development Catchment Details and Discharges (Unmitigated)

A1~ Roof 0.0960 2.0 0.0960 0.038 0.043 0.050 0.052 0.059
A2 — Ground 0.8297 1.0 0.0000 0.118 0.159 0.193 0.239 0.277
A TOTAL 0.9257 - 0.0960 0.156 0.202 0.243 0.291 0.336

A comparison of the XP-Rafts results in Tables 2.3 and 2.4 shows increases of 0.026m?3/s, 0.031m3s,
0.033m3%s, 0.017m%s and 0.018m?%s for the Qs, Q1o, Qa0, Qso and Qoo ARI storm events for Catchment A.

This increase in discharge can be attributed to the increased impervious area observed during the post-
development scenario.
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2.5 Post Development Stormwater Mitigation Strategy

The following strategy is proposed to mitigate the post-development stormwater discharge to the site’s pre-
development discharge rates.

o Discharge the ground catchment of the subject site to the Lawful Point of Discharge via overland
sheet flow as currently occurs;

o Attenuation of post-development storm discharge from the roof catchment of the subject site being
developed through the use of aboveground tanks;

o  Set the low flow outlet level high such that the bottom third of the proposed above ground tanks
provide for potable water reuse onsite;

o Discharge of the proposed dual detention tanks to the Lawful Point of Discharge via piped (Qs) and
overland flow (up to Quaa); and

o Generally, maintain the existing drainage regimes and drainage discharge locations.

2.5.1 Detention Tank Design

Table 2.5 details the proposed detention tank characteristics with Table 2.6 detailing the tank storage/height
relationship adopted.

The tanks were used to mitigate the flows discharging from Catchment A1 (Roof) as well as to provide for
onsite reuse. In order to have a reuse component it is proposed to have the low flow detention outlet located
above the base of the tank as detailed below.

Table 2.5: Detention Tank and Reuse Characteristics

4 x 27,000L Tanks -

Tank Qutlets

Low-flow Outlet = 2 x @75mm PVC (one per balance tank set) (discharge to overland flow)
High-flow Outlet = 2 x @150mm PVC (one per balance tank sef) (discharge to overland flow)

Tank Geometry

Base Area = 50.52m? (12.63m? per tank)
Storage Height = 1.50m (i.e. height above tank reuse zone)

Total Storage Volume = 75.78m?

Tank Modelling

Qs Peak Outflow = 0,007m%s
Qs Peak Stage = 0.755m (above low flow outlet invert level)

Summary Qig0 Peak Qutflow = 0.010m°%/s
Q00 Peak Stage = 1.513m (above low flow outlet invert level)
Base Area = 50.52m? (12.63m? per tank)
Tank Reuse Storage Height = 0.65m
Summary Total Storage Volume = 31.32m? (storage between base of tank and low flow outlet height of

0.65m above base of tanks)




Table 2.6: Height/Storage Relationship (4 x 27,000L Tanks)

0.0 0.00 1.2 60.62
0.1 5.05 1.3 65.67
0.2 10.10 1.4 70.72
0.3 15.16 1.5 75.78
0.4 20.21 1.6 80.83
0.5 25.26 1.7 85.88
0.6 30.31 1.8 90.93
0.7 35.36 1.9 95.98
0.8 40.41 2.0 101.03
0.9 45.47 2.1 106.09
1.0 50.52 2.2 111.14
1.1 55.57 - -

2.5.1 Post-development Scenario — Mitigated

Table 2.7 details the attenuation of the Catchment A total discharge via the proposed detention tanks.

Table 2.7: Post-development Scenario (Mitigated)

Qs Peak 0.130 0.126 -3.08%
Qqq Peak 0171 0.169 -1.17%
Qg Peak 0.210 0.199 -5.24%
Qs Peak 0.274 0.262 -4.38%
Qg0 Peak 0.319 0.300 -5.96%

The results presented above demonstrate that the proposed detention tanks successfully attenuate the post-

development site discharge to pre-developed rates.
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3.1  Water Quality Objectives

Although the proposed development site has a total area greater than 2,500m?, we note that the subject site
serves rural rather than urban purposes and will not result in an impervious area greater than 25% of the net
developable area. As such, the subject site does not trigger the requirements outlined in the Queensland
State Planning Policy with the water quality impacts of the development able to be minimised through the use
of Stormwater Quality Best Management Practice (SQBMP) treatment measures.

3.2 Proposed SQBMP Treatment Measures

The following techniques will be adopted within the development to promote SQBMP. In accordance with
SQBMP, stormwater runoff from the development's impervious areas will be directed to the soft landscaping
surrounding the development prior to being discharged from site wherever possible. The soft landscaping will
promote infiltration, thus reducing pollutant runoff and aid in reducing the flows from the development's
impervious areas.

A plan detailing the above is included in Appendix E. Further to the above the following strategies will be
implemented during the construction and operational phases of the project to manage water quality.

3.2.1 Education

Education of workers though site inductions during the Construction phase and land owners during the
Operational phase of the development will be implemented to reduce the likelihood of pollutant generation.

3.2.2  Grass Buffers and Soft Landscaping

Landscape buffers or grass strips shall be utilised across the site where possible, providing at source buifer
treatment to runoff from adjacent impervious surfaces (pathways, car parks, etc.). Grass and landscape buffer
strips are commonly used as an at source control measure. They are effective in the removal of coarse to
medium sized sediments and minor removal of nitrogen and phosphorous.

3.2.3 Detention Tanks

The proposed stormwater detention tanks will provide secondary treatment to stormwater by allowing coarse
pollutants to settle prior to discharge ‘rom site.

3.2.4  Erosion and Sediment Management

The Erosion and Sediment Management strategies for the site for the Construction and Operational phases
are detailed in Section 4 below.




The objective of erosion and sediment management on construction sites is to minimise soil erosion and
control silt and/or sediment discharge from the sites through the use of suitable control devices during the four
primary phases of the project lifecycle being:

Pre-construction/Establishment Phase;
Change to Ground Level Phase;
Construction Phase; and
Post-development/Operational Phase.

EoE A

Sections 4.2 and 4.3 below outline the typical and industry best practice erosion and sediment control
measures that will be implemented throughout the life cycle of this project.

4.1 Development Lifecycle Erosion and Sediment Management

411 Pre-construction/Establishment Phase

Prior to the commencement of construction, during the site establishment phase of the works, the following
sediment and erosion control measures will be implemented in order to minimise site disturbance and ensure
that water quality is maintained.

o  Silt/Sediment fences will be installed around the proposed bulk earthworks site (along the toe of the
batter alignment) and any environmentally sensitive areas; and

o' A construction vehicle entry/exit shakedown area will be installed and will comprise of a vibratory
cattle grid or gravel/rock pad in accordance with the IEAust Guidelines.

4.1.2  Change to Ground Level Phase

Excavation during the bulk earthworks/change to ground level phase of the project will be staged in a manner
that runoff will generally be directed towards sediment and erosion controls established during the pre-
construction phase.

As applicable, sediment basins will be constructed within proposed park/open space areas generally in the
location of the proposed bio-retention basins to ensure that all sediment runoff is intercepted and treated prior
to discharging from site.

4,1.3  Construction Phase

During the construction phase of the project, the following erosion and sediment controls will be implemented
to ensure water quality is maintained.

o Sediment fences will be erected at the base of all batters and stockpiles to prevent sediment
transportation offsite;

o All sediment and erosion control structures will be maintained and inspected regularly as well as after
each storm event to ensure the ongoing integrity is maintained. No structure is to accumulate
sediment above 40% of its capacity; and

o Regular monitoring of water quality will be undertaken to determine the effectiveness of the sediment
and erosion control measures. Testing may be required and shall be provided to the Local Authority
on request.
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4.1.4  Post-development/Operational Phase

Following the completion of the construction phase of the project and the development reaching ‘Practical .
Completion’ and/or ‘On-maintenance’, a monitoring program will be established for the stormwater treatment

devices outlined previously within this report, where applicable. The monitoring program will ensure the

ongoing integrity and effectiveness of these stormwater treatment devices following the completion of the

construction phase of the project.

4.2  Dust Suppression and Erosion Control Measures

The time of disturbance onsite will be kept to a minimum by ensuring that the civil works are undertaken
directly following the earthworks phase. Consideration to staging of the works shall be given in order to
minimise the area of exposed earthworks at any given time.

Erosion control and dust suppression measures shall be applied to the exposed areas of the site as deemed
necessary by the site supervisor in order to prevent the emission of dust from the site.

A number of erosion control measures are available inclusive of but not limited to the following:

o Water spraying (by water truck);
o Dust suppressants;

o  Surface stabilisation; and

e  Covering of exposed areas.

4.3 Sediment Control Measures

With reference to the IEAust Guidelines and Current Industry Best Practice, there are three (3) fundamental
sediment control principles that have been identified for use during construction:

o Construction Vehicle Shakedown and/or Entry/Exit;
o  Sediment Fences; and
e  Sediment Barriers.

4.3.1 Construction Vehicle Shakedown and/or Entry/Exit

A dedicated construction vehicle shakedown will be installed at the site’s entry/exit point for road and
construction vehicles. This construction vehicle shakedown area will be established to facilitate the removal of
soil, mud, dust and debris from the tyres of vehicles prior to leaving the construction site. The construction
shakedown will comprise of a gravel/rock pad desighed or a vibratory grid system constructed and maintained
in accordance with the IEAust Guidelines. The advantages of the vibratory grid system include ease of
movement and ability to reuse for several years at different construction sites.

432 SedimentFences

Sediment fencing will be established at the bottom of slopes on any exposed earthworks batters where there
is an established risk of contaminated water discharging from the site prior to clearing and earthworks
commencing. Sediment fencing may be required at regular spacing down the disturbed slope to limit scour
and rutting caused by channelising of stormwater discharge. Sediment fences will be used to protect any
temporary stockpile sites as required. Sediment collected from sediment barriers will be regularly removed
and either taken offsite as part of the earthworks phase or stockpiled for use during revegetation works.




4.3.3 Sediment Barriers

Sediment barriers will be constructed around all stormwater drainage gully pits and field inlets where
contaminated water may enter the existing and proposed stormwater network. The provision of these
sediment barriers will facilitate the seftlement of sediments prior to entering the downstream stormwater
drainage network. Sediment barriers will generally comprise of gravel wrapped in geotextile ‘sausage’,
sediment fences around field inlets or similar approved products.

4.4  Monitoring and Maintenance

The site supervisor will be responsible for the following regular monitoring and maintenance activities during
the various phases of the development:

1. Inspection of downstream stormwater network as well as sediment and erosion controls will be
conducted at the end of each construction day and after each rainfall event greater than 25mm.

2. If any established complaints by neighbouring property owners and/or local authority or evidence of
water quality deterioration is reported downstream of the works site the following actions are to be
taken immediately:

a. locate source of stormwater quality deterioration.

b. construct temporary erosion and sediment controls to prevent the continuing short term
stormwater quality deterioration.

C. repair existing erosion and sediment controls, modify construction procedures or construct
additional controls to prevent further deterioration.
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This report outlines the stormwater management strategy developed to manage potential impacts due to the
proposed industrial workshop development located at 58 Hughes Road, Wurdong Heights.

Following the investigation, the following stormwater design strategy has been adopted for the site:

=]

Discharge the ground catchment of the subject site to the Lawful Point of Discharge via overland
sheet flow as currently occurs;

Attenuation of post-development storm discharge from the roof catchment of the subject site being
developed through the use of aboveground tanks;

Set the low flow outlet level high such that the bottom third of the proposed above ground tanks
provide for potable water reuse onsite;

Discharge of the proposed dual detention tanks to the Lawful Point of Discharge via piped (Qs) and
overland flow (up to Q1oo);

Best practice stormwater quality management techniques will be implemented to achieve water
quality objectives by directing stormwater runoff from the development to pervious areas for
treatment prior to discharge from site; and

Implementation of typical erosion and sediment control devices during the four (4) primary phases of
the proposed development.

Following the conclusion of this investigation we can conclude that the development site, with the
implementation of the stormwater management strategy outlined in this report, will result in a 'no worsening’
effect of the current stormwater discharge conditions upstream or downstream of the site.




GRC Planning Scheme Policies (GRC, 2015)

Capricorn Municipal Design Guidelines (CMDG, 2015)

Institution of Engineers, Australia (2001) "Australian Rainfall and Runoff — A Guide to Flood Estimation"
Neville Jones & Associates (2008) “Queensland Urban Drainage Design Manual (QUDM)", Edition 2

The State of Queensland: Department of State Development, Infrastructure and Planning, July 2017. State
Planning Policy

Water by Design (2009) “MUSIC Modelling Guidelines for South-East Queensland” — Draft 01, December
2009
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RATIONAL METHOD CALCULATIONS

Project: PEG0380_58 Hughes Road, Wurdong Heights
Date: 18-Dec-17
Designed: B. Popa
Comments: Catchment A - Pre-development
PARAMETERS VALUE
Catchment Name TR
Catchment Size ha
C10 Coefficient of Runoff (QUDM T4.05.3(b) (f= 0.0, 'l,o = 66.42})
Light cover vegetation
Total time of Conentration (tc) 20.0 mins
]
ARI Rainfall Intensity Rainfall Depth Fy C(;e':fl:ﬁ':f? t Discharge
{mm/h) (mm) (m®/s)
3 month 0.043
1 63.06 21.02 0.80 0.53 0.086
2 81.47 27.16 0.85 0.56 0.118
5 104.35 34.78 0.95 0.63 0.148
10 118.41 39.47 1.00 0.66 0.201
20 137.38 45.79 1.05 0.69 0.245
50 163.09 54.36 1.15 0.76 0.318
100 183.32 61.11 1.20 0.79 0.373
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RAB-N

Department of
Stoie Devzloviazig,
foneiacturing,
Infrasiruciuiz oad Planning
Our reference: 1801-3419 SRA
Your reference: DA/1/2018

12 February 2018

The Chief Executive Officer
Gladstone Regional Council
PO Box 29

Gladstone QLD 4680
info@gladstonerc.qgld.gov.au

Attention: Rian Tait

Dear Sir/Madam

Referral agency response—with conditions
(Given under section 56 of the Planning Act 2016)

The development application described below was properly referred to the Department of State
Development, Manufacturing, Infrastructure and Planning on 25 January 2018.

Applicant details

Applicant name; Evo Portables
Applicant contact details: PO Box 5332
Gladstone QLD 4680

eflett@zoneplanning.com.au

Location details

Street address: 58 Hughes Road, Wurdong Heights
Real property description: 100RP620400
Local government area: Gladstone Regional Council

Application details

Development permit Material change of use for low impact industry (industrial shed).

Referral triggers

The development application was referred to the department under the following provisions of the
Planning Regulation 2017:
o 10.9.4.2.4.1 State transport corridors and future State transport corridors

Fitzroy/Central regional office
Level 2, 209 Bolsover Street,
Rockhampton

Page 1 of 4 PO Box 113, Rockhampton QLD 4700




Condition:,
Ul oo bomy S bveboviny o e d iy Vo0 e o ot Aoty b comdibione . ool A ow hioeent 1
Do bl b cuy cdewcdopme it appeeeal
Peasons for decraon tommpos.c condition:,
P depaatonent oo prosade veoraone s Lo e dec e aon locunprer e conchbione s The o e asons cwe o ond
Sdlow Tl
Al el

clhontt B donss o e lor oo e

Approved plans and peahic ation:,
Fhe ol nd vecpomee s hod the e el pecrhe ahone
For vy ewclopmnent approsal

Iederence no Veraon/eoae

P'repraned by Iale

Dhiovwng/vepond e
Acpect ob development Matcoal choamage ol aee
Cale ool lornmasale P b b nopnecrmeg LDvccomben | T e [
vl 1PLm G KW
coprs ol e e ponec b e ot Toc thie appehie i Lo thear mlonahion
o combac b Conb a2 ol PR Ol v onc 0 b i on
|>|| o o e el

Fon Boathe s mbonation ol
AN NN R (N R TR R AT | Y

cical roc hounplon™

von e ol

Sahiores WAl h

I e Tl

e o o coan

C altoalabh
i SAUac e nt b Comehbioae s Lo e g e
T Bt P ovome s o cloo e toomnpe o cone il
St cdb e e e crke adion

Lt o topanent b b o Todece boee Tone caed BTy



Attachment |

Condittons. to he mpos.cd

Nao Condition:.

Wit

(KL I I A |

vl by

Wl oo 1o
tolabe o dh

| e ok
e ol

Frepan e nl ol Ll

al change ol ae

Il

lone ponl condon

ol oo

Aol oo nonmale s

I virec Lo € e

Slhale b el conedon
tal ol Ty

Condition tomaneg

The clacd oo ot

powhinent ol Broweprond e

Bt cndorecient athonty fon the s lopmnent Toowbae e e e Topenl appaowal

clopiment e b
Foovc o boamador B acwgement Pl prepoaedb by T e
O e lerene
Voot

I nepmccrmeg Caongsdaled

Pretonl ale

[RTEIE RRT T

clopiment

b ol 2 ool ywaler Lonl

Oy e

Il fenneg

oo o

Lbeccmbeen

'l pocpoaed by
BN E I VAN

[N KR

el o hone,

Pl Caonpe dabod o

O

IR

Al bbb cndore canenl oF ey noabtor e oy Ton e

(e oncbaecowalh

Tolleonaaney « oncdilion

\

ool ATl b




Atiachimen

The reovom

P

reavon Tor ded

Ton e oo raom e

e o

e poadone nil ol

ol the e ool

veonclhcre ey iy

P o lopmne il 1 Laal

aron o oo

vlong tnhac o fon

Scondiiion:,

[ o mledbynalhe dessclopenl

o Hhe Foales Bowe ol connedon

IR R

g



Sl Db e

BT RTR ETIVIT I

Jooy Lo b

Depariment of Siate Developmment ) Manuobactormeg Infeac oo bore and PPLanmimg

Slatcment ob reasons for apphic abion 18301

it

cohiom ta

Irepubmcntal rol

Apphcant dedoal-.

Apophie

Apple

it

il comloac bl ol

S I RIS EAN

Prlovnng Wl cidtion

rodonral ey

I vo rodlablk

Frov oo o

(O YR B FRYR TR I R B TR}

I ocatton deval,

Shecc b auwdelie

ol prioprea by decnphion

o ol gocaniment oo

Drevelopment devoal

Do dopmnent perml
Acccooment malley
Acpect of devetopment

requnmg code o eamend

IRl e o ol e

tevone s o e e oo e
Iyoc ol conprone o Hie -
Coanrconnply wathe ke C oo

donrtwaler npen B or the ol

e ponse
Natune of approval

Prevelopment appaonal

12 levant material
browelopent

el Al

o lopmment Ao

Byl foe Todeae feoe bonee

Py lopmmenl 7

Pl Nl oo

' lovciamgy ogalation o

anone dor the deparbmeni™oa

canenl Lo

et oncploanmimee come

S o oo Wend oy Tl

[OOI 6 0100

Clad-done Uooponal ¢ ool

BAAC el howepe b veacs Lo dowa o Ercloe ey coneloe el - ey

Slate Development A coeoament Proveaons,  veraaon !

Apphcable codes,

e comtrolled vonl

Iecpone detal Prate ofveponeae

Sy b lo conchihion Lo chavay 0ds

oot ptble b b Dy the Drepoatimend ol L lale

A Pl

canenl ralee,

Vo fCcnli b e dronal ol

O biol oo e ol
Lol hounplon

Froe T don o 1

| vevree] e

G Pl

Shabeconde T bewclopanend e ocade conbrolledb roodd e onmienl
chpront.e
e |>|1rl>4|,41|1I1"l|1\|>|||4|||
e b cthowent operation ol The ade contiolleob ol
I walhy the appic abione of o concibion veaummey oo e e nl ol

[ 4



C o
L 1 \ k‘ | ! “} I ‘ '
‘ r i ‘ i \“, . .i | | ‘ |

SRS U | ST A R [ CRTR S

SITE BASED STORMMWATER MANAGEMENT
AN

INDUSTRIAL WORKSHOP DEVELOPMENT
58 Hughes Road, Wurdong Heights QLD

MARK HIGGINS

DECEMBER 2017
REVISION 02

Vo DTl e g on o1 g




‘ TEVCCTEELN ECT Uk

Pinnacle Engineering Group © 2017

This document was prepared for the exclusive use of the client in accordance with the terms and conditions of
the agreement between Pinnacle Engineering Group and the client. Pinnacle Engineering Group owes no duty
to any third party with respect to, and shall not be deemed liable to the extent that any third party relies upon the
information contained within this document. Pinnacle Engineering Group advises that this document is
copyright. Other than for the purposes and subject to the conditions prescribed under the Copyright Act 1968
(Commonwealth), no part of this document may be reproduced in any form or by any means being electronic,
mechanical, micro-copying, photocopying, recording or other or stored in a retrieval system or transmitted
without the prior written permission of Pinnacle Engineering Group.

In accordance with the requirements of the Queensland Professional Engineers Act 2002, this document was
prepared under the supervision of reviewed and approved by the following experienced Registered
Professional Engineer of Queensland (RPEQ).

Bogdan Popa (RPEQ No. 12349)

Pinnacle Engineering Group
P.O. Box 517
Paradise Point, QLD 4216

PH: +61433 266 457
E:



ENGINEERING GROI I

Document Control

T
ey I Nata lecnad A Anen nL. nan ten . -

01 ]8-December—2017 A, Cresswell B. Popa ' ‘18-December-27017 Issued for comment
02 21-December-2017 | A. Cresswell B. Popa 21-December-2017 Issued for use

Distribution of Copies

01 1.pdf Mr. Mark Higgins
02 1.pdf Mr. Mark Higgins

21 December 2017
- 21/12/2017 10:43

P\Projects\PEG0380_58 Hughes Road, Wurdong Heights\03 Reports\02
SBSMP\171221_PEG0380_58 Hughes Road, Wurdong Heights_SMP_R002.docx

Bogdan Popa
Michael Binger
—— - on Pinnacle Engineering Group
- vt 58 Hughes Road, Wurdong Heights
Lo Rl 171221_PEG0380_58 Hughes Road, Wurdong Heights_SMP_R002.docx

e REV 02
 mamas PEG0380




1.1
1.2

21
22
2.3

24

25

3.1
3.2

4.2

- ol
= ] 4 . .
e le i 0 XTI
Introduction....................... treeesssssesesssessssssssssssanan Ceresssssmsenememnmrenrenen S— crerens ©
SCOPE Of INVESTIGALION .....ceie e ettt b et resteseeenssenaeaneneseeaes 6
SHE DESCIIPHON.....eevte ittt rb e bbb e b s b ene s beae s s besbsentse b e b sbsereeneenneaeerren 6
o201 LOCALON. ...ttt sttt e e e e sa s s be e b e b e b e e s s be b e sbe bt eat e setsbeneneresneeanen 6
1.2.2  TOPOGIAPNY c.evveveriiitevee s e sae s esessb et ebesesseseasssssessssstesssessssebaseseseseseeseaseeestaeasenensessseneseeserneeens 6
1.2.3  Proposed DEVEIOPMENL.........c.ccciiiiiiiiriiiicsieerr e s e s saest et esee st saests s ssssstestsseeneesmenn 7
1.2.4  Existing Drainage SYSIBM ..ot st s s ne b e sae e 7
1.2.5  FlOOA ASSESSMENL.......cooriiriireee sttt e e bbb bbbt an et e e srebesbaresseaenesnna 7
1.2.8  ACIH SUIPNALE SOIIS ......cocviirieririirciii ittt sbe bbbt ste s b sraeneen 7
Stormwater Quantity AssesSment........ccecererereercrreneersanares B S 9
HydrologiC ODJECHIVES ........ccueeiiieceeeetcetet et e be et sreebebestsbesbesbsasstesessessaeares 9
Lawful POINt Of DISCRAIGE ......ccuveee et ebess et sae s s st s b et ss st eb s ee e nmaean 9
Stormwater QUANLIY ANBIYSIS..........ceeieirieeiririre e e e b e e e ss et an shess 9
2.3.1  Data Collation......coceeeiieeererierre sttt bbb bt b b st ebe e b sr et e seeneneenren 9
2.3.2  XP-Rafts MOEIING INPUES ......cceeeerieiicrrr ettt ittt st st ses sessree e s eeeaeesesaesresseensen 9
2.3.3  XP-Rafts Model Validation..............ccceeriiierniiinirrrcese s s sseesesseeesesssessessnes 10
2.3.4  Critical DUration ANAIYSIS..........ccccerierireniniisiicinieniesne s e srsessessesesseesesssesnesansnesneossosesseesnn 10
2.3.5  Existing DiSCharge POINES........ccccverieriviniciciesins ittt sb s st sbes st seesena e ssnsneens 10
HYArOlOQIC ANGIYSIS ......cecviririciiteisie ettt ittt se e s s b e s et b abo b bbb erens s sestenesebenen 10
2,41 Pre-development SCONEIIO.........cvreerreiriereieerteeiesssrere e sesseseeensess & sberessesissossstesseseressenesresses 10
2.4.2 Post-development Scenario — UNMItIgated .............ccovereveiiniiceneiennnnsssessesteiseens sessesesees 11
Post Development Stormwater Mitigation Strategy..........ccccccviviiiiiniii st 11
2.5.1  Detention TanK DESIGN.......ccccervverrirminiionminins sorismssismressinisorsesmmsssitssersessessessssssesesssssissessssssenes 12
2.5.1 Post-development Scenario — MItIgated............ccecvevirvrieieriiininiins sie + crrreseeseesresreseeee e 13
Stormwater Quality Assessment......... earassssrersessssenssnrenaarens sesssserrenenssnnanans S [
Water Quality ODJECHVES .......coovvi ettt bbb e bt b s sesen s 14
Proposed SQBMP Treatment MEASUIES .........cc.cceceeverrreereieercreee v ses s ssress s shebesbenee sesesessesrssses 14
32,1 EAUCALION ... ceveccieiiins oieiisiisecse s steesestsstssste e st e s e e e e e e s s e esasss e besbe st s b e ent e s b st e beeateaente she sensaee 14
3.2.2  Grass Buffers and Soft LandSCaping........ c.cccveeeeirvriviiiiiiie s erser e rer et e e eeeeee s 14
3.23  Detention TANKS .....cccce vt ceeririrreirirons verirtrieeie st rn s s e e b e bbb b seeaesneas 14
3.2.4  Erosion and Sediment Management .. ....... ... eveererereie it see s 14
Erosion and Sediment Control Strategy .........serrsune sevsssssnseserensnnsnnnnanans S— 15
Development Lifecycle Erosion and Sediment Management...............ccccvvvveviriniineceiesinereseresseseenens 16
4 1.1 Pre-construction/EstabliShment PRase.................ccvieeiiiiiiininnne e eeseesse e ssessssesesesns 16
4.1.2  Change to Ground LeVel PRase ..........cccvvrermeireririeencee et sisse e snsb e sbesesss st s 15
41,3 CONSIIUCHION PRASE ......ccviiiiiiireicririiiins ctrvieirrieiiees cvries srvtesseetos sesbeessssessesersssssesmssssostsssenes 15
4.1.4  Post-development/Operational PRase...........cccocvivviiciiiiiienrseseestesteseeeeeseses s s seeseesesssessesresns 16
Dust Suppression and Erosion Control MEASUIES ...........ceewevererriesinesn e eesisesesserensessessssnssessssssons sones 16

4.3

SediMENt CONIOI MEASUIES . . ..iivt ceveeeveeiieseeeeceectsssveettessreete st e s stiss sveesseestsseassesssssseessessnsesssessesessensens 16



EI"f-'li“EFFJNG CRCUP

4,31 Construction Vehicle Shakedown and/or Entry/EXif ...........coeenienenennnninnnninnnneneninenien, 16
4.3.2  SediMENTFENCES .....coecceeeceer et rccee sttt s e s s s sne st a e s s e e s s e s s s e e e 16
4,33  SediMent BaITIOrs......ccccciiveiiieierie et e e aa e aa 17
4.4  Monitoring and MaintENANCE ...t e 17
6 Conclusions and Recommendations ....ucusseecemmmmmirasessssimenssassnmansmenensmsenssnens 18
8 Reference DocumMentation ........cccssrariieremsnseensmmmemimemisenssmemmmsmmessssimismmnersne s 19
Appendiuves
A Proposed Development Plzns
B Topographic Data
C Stormwater Catchment Plans
D Rational Method Celrilations
E Stormwater Management Layout
List of Tablss
Table 2.1: IFD Data for Gladstone .....cuvivriaiiiisiinrerereeseiniirissmsiinisisseng 9
Table 2.2: Adopted XP-Rafts Initial and Continuing Loss Parameters............coccoviininiiinne. 10
Table 2.3: Pre-development Catchment Details and Discharges .......cvevvininirnnenisaiinn, 11
Table 2.4: Post-development Catchment Details and Discharges (Unmitigated) .........cviiiiani, 11
Table 2.5 Detention Tank Characteristics......... e 12
Table 2.6: Height/Storage Relationship ......ccoviiimiiiiiiiii i, 12
Table 2.7: Post-development Scenario (Mitigated).........c.ccviiciniiiniinnannininn, 13

List o1 Figu.es
Figure 1.1: Site Map (Source: Google Maps) ....c.cicviiiiinineirirnmiinn. erererrarasearseres 8
Figure 1.2: Aerial View (Source: Google Maps)....c.cicieveieiiinimiiiereriiniiasaan 8



| ] -
N EREEL -

Pinnacle Engineering Group (Pinnacle) was engaged by Mr. Mark Higgins to prepare a site based stormwater
management plan (SBSMP) and associated investigations to provide supporting documentation for the
proposed development application for an industrial workshop development located at 58 Hughes Road,
Wurdong Heights QLD, within the local authority of the Gladstone Regional Council (GRC).

1.1 Scope of Investigation

This report addresses the proposed stormwater management strategy for the aforementioned development,
including but not limited to the following elements:

o Pre and post development flows for various Average Recurrence Interval (ARI) design storm events;
o Nomination of the Lawful Point of Discharge for the site;

o Nomination of external catchment conveyance strategy;

o  Details of stormwater quantity mitigation strategy for the site;

o  Details of the stormwater quality strategy for the site; and

o  Sediment and erosion control plan.

1.2  Site Description

1.2.1 Location

Street Address - 58 Hughes Road, Wurdong Heights QLD
RP Description - Lot 100 on RP620400
Total Site Area - 28.82 Hectares

Development Area 0.9257_ Hectares

Current Zoning - Rural
Proposed Use - Industrial Workshop Development
Local Authority - GRC

Refer to Figure 1.1 for the site location.

1.2.2 Topography

A review of the topographic data sourced from Council's online mapping system has revealed that the portion
of the subject site being developed (i.e. to the south of Hughes Road) is currently occupied by a number of
sheds. Limited light vegetation is located along the western, southern and eastern site boundaries. A number
of existing services easements are located within the western portion of the subject site. It is understood from
the developer that all of the existing structures will be demolished as part of the proposed development.

The portion of the site being developed is effectively flat and falls gradually from the rear property boundaries
towards the Hughes Road reserve to the north. The highest elevation of the subject site of approximately
RL12.00m AHD is reached within the western portion of the subject site with the lowest elevation of
approximately RL9.00m AHD reached within the northwest portion of the subject site.

Refer to Figure 1.2 for the existing aerial view of the site with the site plans and topographic survey included in
Appendix B.
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1.2.3  Proposed Development

The proposed development will deliver an industrial workshop development and associated on grade gravel
car parking, hardstand and infrastructure over a small portion of the existing allotment. The proposed
development will be accessed via the existing vehicular crossover from Hughes Road to the north.

The proposed development plans are included in Appendix A.

1.2.4  Existing Drainage System

Currently, the stormwater runoff from the subject site is conveyed via overland sheet flow to the northern
property boundary and subsequently to the Hughes Road reserve.

No existing downstream stormwater network has been identified as part of this investigation.

125 Flood Assessment

A review of the GRC interactive mapping system has identified the subject site as being located outside of the
mapped flood hazard area of Gladstone.

126  Acid Sulphate Soils

A review of the GRC interactive mapping system has identified the subject site as being located within the
mapped acid sulphate soil area of Gladstone. As such, further advice from a geotechnical engineer may be
required to formulate an acid sulphate soil management strategy for the site.

58 Hughes Road, Wurdong Heights — Site Based Stormwater Management Plan Page 7 of 26
File Location: 171221_ PEG0380_58 Hughes Road, Wordong Heights_SMP_R002.docx
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Figure 1.1: Site Map (Source: Google Maps)
. | Site Location
Figure 1.2: Aerial View (Source: Google Maps)
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2 Stormwater Ouentity Assessment

2.1 Hydrologic Objectives

The hydrologic objectives for the site were set in accordance with the GRC Planning Scheme Policies,
Capricorn Municipal Design Guidelines (CMDG) D5 Stormwater Drainage Design and the Queensland Urban
Drainage Manual (QUDM). These objectives include but are not limited to:

o The proposed development shall ensure that all stormwater drainage is directed to the Lawful Point
of Discharge in accordance with QUDM Section 3.02;

o Minor System Design for Qs ARI storm event;

o Major System Design for Q100 ARI storm event;

o No adverse impact on adjoining or downstream properties; and

o No increase in post-development flows, up to and including the Qoo ARI storm event.

For the purposes of this SBSMP, only the portion of the subject site being developed (i.e. to the south of
Hughes Road) was analysed as the northem portion of the subject site retains itPs pre-development
characteristics during the post-development scenario.

2.2 Lawiul Point of Discharge

The Lawful Point of Discharge for the catchment is taken as the Hughes Road reserve to the north of the

subject site.

2.3 Stormwater Quantity Analysis

—The-analysis-of the surface water runoff from the site was performed using the non-linear program XP-Rafts.

2.3.1 Data Collation

The design rainfall Intensity Frequency Duration (IFD) data for the storm events up to 100 year ARI flood
event was derived based on the CMDG D5 Stormwater Drainage Design and the AR&R.

The design IFD data for the catchment is summarised in Table 2.1 below.

Table 2.1: IFD Data for Gladstone

o n=4673 ", = 87.53 1 Skewness, G = 0.21
2,=9.12 80}, = 20.40 Geographical Factor, F, = 4.27
2y, = 2.83 507, = 8,11 Geographical Factor, Fs = 17.85

2.3.2 XP-Rafis Modelling Inputs

Rainfall loss parameters for each sub-catchment were applied using an initial and continuing rainfall loss
model. The design loss parameters input into the XP-Rafts model are based on the guidefine values
recommended by Book 2 Section 3 of the AR&R, and other relevant industry standards.

The loss parameters adopted for this XP-Rafts model are tabulated below.

58 Hughes Road, Wurdong Heights — Site Based Stormwater Management.Plan Page 9 of 25
IMle Location: 171221_PE0380_58 Hughes Road, Wordong Heights SMP_R002.docx



Table 2.2: Adopted XP-Rafts Initial and Continuing Loss Parameters

ARI Initial Loss Continuing Loss Initial Los_s Continuing Loss
(years) {mm) (mm) (mm) {mm)

2-5 15 2.5 1 0
10-20 10 2.5 1 0
50-100 25 25 0 0

2.3.3 XP-Rafts Model Validation

The calibration of the XP-Rafts model was undertaken through the comparison of the XP-Rafts flow rates to
the Rational Method calculations. The pre-development Rational Method calculations are included in
Appendix D.

The Rational Method adopted a C1o coefficient of runoff of 0.66 for the pre-development catchment, in
accordance with Table 4.05.3(b) of QUDM for poor grass cover. As detailed in Table 2.3 the flows calculated
using the Rational Method are generally comparable to the results obtained from the XP-Rafts model. We can
therefore reasonably adopt the flows generated from the XP-Rafts model.

2.3.4  Critical Duration Analysis

Storm durations ranging from 15 minutes to 720 minutes were simulated in the XP-Rafts model analysis to
determine the design flows.

2.3.5  Existing Discharge Points

As outlined in the previous sections of this report the development site generally falls to the northern property
boundary of the subject site and to the Hughes Road reserve. No existing downstream stormwater network
was identified as part of this investigation. It is proposed to maintain the pre-development discharge locations
during the post-development scenario.

2.4 Hydrologic Analysis

24,1 Pre-development Scenario

The results generated from the XP-Rafts model generally show that the critical storm duration throughout the
catchment for all ARI flood events is the 90 minute storm event.

A percentage impervious area of 0.07 was calculated for the pre-development catchment (Catchment A) from
aerial photography and the topographic data included in Appendix B.

The pre-development catchment discharges for the Qs, Qio, Qz0, Qso and Qioo0 ARI events are detailed in
Table 2.3 below.
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Table 2.3: Pre-development Catchment Details and Discharges

J— — - - - —_ — u— - - = -

L0471 D216 N.274 0.319 373

» 73.9257' 2:0612 10 0.130

Site Total | 0.9257 0.0612 1.0 0.130 0171 0.210 0.274 0.319 0.373

24.2 Post-development Scenario = Unmitigated

The proposed development will deliver an industrial workshop development with associated on-grade gravel
car parking located within the subject site. A fraction impervious of 0.10 was calculated for the portion of the
site being developed during the post-development scenario (i.e. Catchment A) from the site layout provided.
For the purposes of this analysis the post-development catchment has been further split into sub-catchments,
being the development's roof and ground areas. No hardstand areas are proposed as part of the
development.

A copy of the architectural drawings is included in Appendix A. The post-development catchment plan is
included in Appendix C.

The impervious areas have been modelled using the second sub-catchment option within XP-Rafts. The total
impervious area for each catchment is tabulated below. The results of the XP-Rafts post-development
= ——ees - —— ———analysis indicate that the critical 'storm duration throughout the catchment for all ARI flood events is generally
the 90 minute storm event.

Table 2.4 summarises the post-developed peak flow rates for post-development catchment.

Table 2.4: Post-development Catchment Details and Discharges (Unmitigated)

F—'_

_ L . — - L4 — = .
A1 — Roof 0.0960 2.0 0.0960 0.038 0.043 0.050 0.052 0.059

A2 - Ground 0.8297 1.0 0.0000 0.118 0.159 0.193 0.239 0.277

A TOTAL 0.9267 - 0.0960 0.156 0.202 0.243 0.291 0.336

A comparison of the XP-Rafts results in Tables 2.3 and 2.4 shows increases of 0.026m%s, 0.031mds,
0.033m?%s, 0.017m?3s and 0.018m?%s for the Qs, Q1o0, Qz20, Q50 and Qoo ARI storm events for Catchment A.

This increase in discharge can be attributed to the increased impervious area observed during the post-
development scenario.
2.5 Post Development Stormwater Mitigation Strategy

The following strategy is proposed to mitigate the post-development stormwater discharge to the site's pre-
development discharge rates.

o Discharge the ground catchment of the subject site to the Lawful Point of Discharge via overland
sheet flow as currently occurs;

58 Hughes Road, Wurdong Heights — Site Based Stormwater Management Plan Page 11 of 25
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e Attenuation of post-development storm discharge from the roof catchment of the subject site being
developed through the use of aboveground tanks (2 x 27,000L);

o Discharge of the proposed dual detention tanks to the Lawful Point of Discharge via piped (Qs) and
overland flow (up to Q1o0); and

o  Generally maintain the existing drainage regimes and drainage discharge locations.

251 Detention Tank Design

Table 2.5 details the proposed detention tank characteristics with Table 2.6 detailing the tank storage/height
relationship adopted. The tanks were used to mitigate the flows discharging from Catchment A1 (Roof).

Table 2.5: Detention Tank Characteristics

- J— 9

2 x 27,000L Tanks
Low-flow Outlet = 2 x @75mm PVC (one per tank) (discharge to overland flow)
Tank Outlets
High-flow Outlet = 2 x @150mm PVC (two per tank) (discharge to overland flow)
Base Area = 25.24m?(12.63m? per tank)
Tank Geometry Storage Height = 2.2m

Total Storage Volume = 55.57m*

Qs Peak Outflow = 0.009m?%/s

Qs Peak Stage = 1.327m (above base of tank)
Qo0 Peak Outflow = 0.037m?%s

Qi00 Peak Stage = 2.149m (above base of tank)

Tank Modelling Summary

Table 2.6: Height/Storage Relationship

0.0 0.00 1.2 30.31
0.1 2.53 1.3 32.84
0.2 5.05 1.4 35.36
0.3 7.58 1.5 37.89
0.4 10.10 1.6 40.41
0.5 12.63 1.7 42,94
0.6 15.16 1.8 45.47
0.7 17.68 1.9 47.99
0.8 20.21 2.0 50.52
0.9 22.73 2.1 53.04
1.0 25.26 2.2 556.57
1.1 27.78 - -
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251 Post-development Scenario — Mitigated

Table 2.7 details the attenuation of the Catchment A total discharge via the proposed detention tanks.

Table 2.7: Post-development Scenario (Mitigated)

Qs Peak T 0.128 -1.54%
Qyp Peak 0.171 0.169 -1.17%
Qa0 Peak 0.210 0.204 -2.86%
Qso Peak 0.274 0.273 -0.36%
Qyop Peak 0.319 0.319 -0.00%

The results presented above demonstrate that the proposed detention tanks successfully attenuate the post-
development site discharge to pre-developed rates.

58 Hughes Road, Wurdong Heights — Site Based Stormwater Management.Plan Page 13 of 25
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3.1 Water Quality Objectives

Although the proposed development site has a total area greater than 2,500m?, we note that the subject site
serves rural rather than urban purposes and will not result in an impervious area greater than 25% of the net
developable area. As such, the subject site does not trigger the requirements outlined in the Queensland
State Planning Policy with the water quality impacts of the development able to be minimised through the use
of Stormwater Quality Best Management Practice (SQBMP) treatment measures.

3.2 Proposed SQBIMP Treatment Weasures

The following technigues will be adopted within the development to promote SQBMP. In accordance with
SQBMP, stormwater runoff from the development's impervious areas will be directed to the soft landscaping
surrounding the development prior to being discharged from site wherever possible. The soft landscaping will
promote infiltration, thus reducing pollutant runoff and aid in reducing the flows from the development’s
impervious areas.

A plan detailing the above is included in Appendix E. Further to the above the following strategies will be
implemented during the construction and operational phases of the project to manage water quality.

3.2.1 Education

Education of workers though site inductions during the Construction phase and land owners during the
Operational phase of the development will be implemented to reduce the likelihood of pollutant generation.

3.22 Grass Buffers and Soft Landscaping

Landscape buffers or grass strips shall be utilised across the site where possible, providing at source buffer
treatment to runoff from adjacent impervious surfaces (pathways, car parks, etc.). Grass and landscape buffer
strips are commonly used as an at source control measure. They are effective in the removal of coarse to
medium sized sediments and minor removal of nitrogen and phosphorous.

3.2.3 Detention Tanks

The proposed stormwater detention tanks will provide secondary treatment to stormwater by allowing coarse
pollutants to settle prior to discharge from site.

3.2.4 Erosion and Sediment [lanagement

The Erosion and Sediment Management strategies for the site for the Construction and Operational phases
are detailed in Section 4 below
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£ Erosion and Sediment Conirul Stravegy

The objective of erosion and sediment management on construction sites is to minimise soil erosion and
control silt and/or sediment discharge from the sites through the use of suitable control devices during the four
primary phases of the project lifecycle being:

1. Pre-construction/Establishment Phase;
2. Change to Ground Level Phase;

3. Construction Phase; and

4. Post-development/Operational Phase.

Sections 4.2 and 4.3 below outline the typical and industry best practice erosion and sediment control
measures that will be implemented throughout the life cycle of this project.

41 Development Lifecycle Erosion and Sediment Management

4.1.1 Pre-construction/Establishment Phase

Prior to the commencement of construction, during the site establishment phase of the works, the following
sediment and erosion control measures will be implemented in order to minimise site disturbance and ensure
that water quality is maintained.

o  Sil/Sediment fences will be installed around the proposed bulk earthworks site (along the toe of the
batter alignment) and any environmentally sensitive areas; and

o A construction vehicle entry/exit shakedown area will be installed and will comprise of a vibratory
cattle grid or gravelfrock pad in accordance with the IEAust Guidelines.

4.1.2 Change to Ground Level Phase

Excavation during the bulk earthworks/change to ground level phase of the project will be staged in a manner
that runoff will generally be directed towards sediment and erosion controls established during the pre-
construction phase.

As applicable, sediment basins will be constructed within proposed park/open space areas generally in the
location of the proposed bio-retention basins to ensure that all sediment runoff is intercepted and treated prior
to discharging from site.

4,1.3 Construction Phase

During the construction phase of the project, the following erosion and sediment controls will be implemented
to ensure water quality is maintained.

o Sediment fences will be erected at the base of all batters and stockpiles to prevent sediment
transportation offsite;

o All sediment and erosion control structures will be maintained and inspected regularly as well as after
each storm event to ensure the ongoing integrity is maintained. No structure is to accumulate
sediment above 40% of its capacity; and

o  Regular monitoring of water quality will be undertaken to determine the effectiveness of the sediment
and erosion control measures. Testing may be required and shall be provided to the Locatl Authority
on request.

58 Hughes Roar, Wurdong Heights — Site Based Stormwater Management Plan Page 15 of 26
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414  Post-development/Operational Phase

Following the completion of the construction phase of the project and the development reaching ‘Practical
Completion’ and/or ‘On-maintenance’, a monitoring program will be established for the stormwater treatment
devices outlined previously within this report, where applicable. The monitoring program will ensure the
ongoing integrity and effectiveness of these stormwater treatment devices following the completion of the
construction phase of the project.

4.2 Dust Suppression and Erosion Control Neasures

The time of disturbance onsite will be kept to a minimum by ensuring that the civil works are undertaken
directly following the earthworks phase. Consideration to staging of the works shall be given in order to
minimise the area of exposed earthworks at any given time.

Erosion control and dust suppression measures shall be applied to the exposed areas of the site as deemed
necessary by the site supervisor in order to prevent the emission of dust from the site.

A number of erosion control measures are available inclusive of but not limited to the following:

o Water spraying (by water truck);
o Dust suppressants;

o  Surface stabilisation; and

o  Covering of exposed areas.

4.3 Sediment Control Nieasures

With reference to the IEAust Guidelines and Current Industry Best Practice, there are three (3) fundamental
sediment control principles that have been identified for use during construction:

o  Construction Vehicle Shakedown and/or Entry/Exit;
o Sediment Fences; and
o  Sediment Barriers.

4.3.1  Construction Vehicle Shalkedown and/or Entry/Exit

A dedicated construction vehicle shakedown will be installed at the site’s entry/exit point for road and
construction vehicles. This construction vehicle shakedown area will be established to facilitate the removal of
soil, mud, dust and debris from the tyres of vehicles prior to leaving the construction site. The construction
shakedown will comprise of a gravel/rock pad designed or a vibratory grid system constructed and maintained
in accordance with the IEAust Guidelines. The advantages of the vibratory grid system nclude ease of
movement and ability to reuse for several years at different construction sites.

432 Sediment Fences

Sediment fencing will be established at the bottom of slopes on any exposed earthworks batters where there
is an established risk of contaminated water discharging from the site prior to clearing and earthworks
commencing. Sediment fencing may be required at regular spacing down the disturbed slobe to limit scour
and rutting caused by channelising of stormwater discharge. Sediment fences will be used to protect any
temporary stockpile sites as required. Sediment collected from sediment barriers will be regularly removed
and either taken offsite as part of the earthworks phase or stockpiled for use during revegetation works.
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4.3.3 Sediment Barriers

Sediment barriers will be constructed around all stormwater drainage gully pits and field inlets where
contaminated water may enter the existing and proposed stormwater network. The provision of these
sediment barriers will facilitate the settlement of sediments prior to entering the downstream stormwater
drainage network. Sediment barriers will generally comprise of gravel wrapped in geotextile ‘sausage’,
sediment fences around field inlets or similar approved products.

4.4 Nonitoring and WMaintenance

The site supervisor will be responsible for the following regular monitoring and maintenance activities during
the various phases of the development:

1. Inspection of downstream stormwater network as well as sediment and erosion controls will be
conducted at the end of each construction day and after each rainfall event greater than 25mm.

2. If any established complaints by neighbouring property owners and/or local authority or evidence of
water quality deterioration is reported downstream of the works site the following actions are to be
taken immediately:

a. locate source of stormwater quality deterioration.

b. construct temporary erosion and sediment controls to prevent the continuing short term
stormwater quality deterioration.

C. repair existing erosion and sediment controls, modify construction procedures or construct
additional controls to prevent further deterioration.

58 Hughes Road, Wurdong Heights — Site Based Stormwater Management Plan Page 17 of 25
File Location: 171221_PF0380_58 Hughes Road, Wordong Heights SMP_R002.doex



n [] (] =
N (L AT ol TR S TR T Y TE

This report outlines the stormwater management strategy developed to manage potential impacts due to the
proposed industrial workshop development located at 58 Hughes Road, Wurdong Heights.

Following the investigation, the following stormwater design strategy has been adopted for the site:

o

Discharge the ground catchment of the subject site to the Lawful Point of Discharge via overland
sheet flow as currently occurs;

Attenuation of post-development storm discharge from the roof catchment of the subject site being
developed through the use of aboveground tanks (2 x 20,000L);

Discharge of the proposed dual detention tanks to the Lawful Point of Discharge via piped (Qs) and
overland flow (up to Quoo);

Best practice stormwater quality management techniques will be implemented to achieve water
quality objectives by directing stormwater runoff from the development to pervious areas for
treatment prior to discharge from site; and

Implementation of typical erosion and sediment control devices during the four (4) primary phases of
the proposed development.

Following the conclusion of this investigation we can conclude that the development site, with the
implementation of the stormwater management strategy outlined in this report, will result in a ‘no worsening’
effect of the current stormwater discharge conditions upstream or downstream of the site.
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6 Neterence Documentation

GRC Planning Scheme Policies (GRC, 2015)

Capricorn Municipal Design Guidelines (CMDG, 2015)

Institution of Engineers, Australia (2001) "Australian Rainfaill and Runoff — A Guide to Flood Estimation"
Neville Jones & Associates (2008) “Queensland Urban Drainage Design Manual (QUDM)", Edition 2

The State of Queensland: Department of State Development, Infrastructure and Planning, July 2017. State
Planning Policy

Water by Design (2008) “MUSIC Modelling Guidelines for South-East Queensland” — Draft 01, December
2009

58 Hughes Road, Wurdong Heights — Site Based Stormwater Management.Plan Page 19 of 25
File Location: 171221_PEG032R0_b8 Hughes Road, Wardong Heights SMP_R002.docx



Appendix A
L iemasen Beve Jormme il e e



S S P Uttt it e, — = u—)\
r o o —" T
. Ay

AT T IO

omgmm mmeon i AYLSNANI LOVIMI MOT
S Mam%ccu_n_ CPYEIe] Buomamy) a380d0Yd
m peay] SOYE 35 SRUDDIH LIV
1o3rodd ANTNO 2102 JaquataQ g w8 _ wieg A NOISIAZ
HUD) JBI0M 00022 X T 0050 ~ UR]d NS [I2jeq
(sao0ds x G1)
Buppng 109
03D 3DDJO}S 3ISOM
-
P -

IURGRGRAQT
purEuaanLK

:un.

(‘

Rl

‘4

§
PP S o

§L0¢ Aenugsd g

VdS 6L¥e-1081

1naside gounad pue Lewms o)

200321 = U1 2d] TS 1% WUCD

-




Appendix B
Top-ogier-hic @ fe



PV S
um Boﬁjﬁ‘:

st
RD!

/B.

(?; ’

s~

o

ABY
L =

BEN Af

B,k

5

ROAD

GLADSY =

b
e
GLADSTONE

REGIONAL COUNCIL

—

GRC Contours Tm N

A

Printed: 18-Dec-2017
Map Scale 1:5,829

145.72
[

Original Size: A4

0 72.86 14572 Meters
1 —1

© The State of Queensland Department of Natural Resources and
Mines2017 and Gladstone-Regional Council 2017. In consideration of
the State and Gladstone Regional Council permitting use of this data
you acknowledge and agree that the State and Gladstone Regional
Council gives no warranty in relation to the data including accuracy,
reliability, completeness, currency or suitability and accept no liability
including without limitation, liability in negligence for any loss,
damage or costs including consequential damage relating to any use
of the data, Data must not be used for direct marketing or be used in
breach of the privacy.laws. Theinformation shown on this plan is

-[approximate only and should not be considered as any more than

indicative only.




e
o
&)

LaTpavaes }

ROAD =

s

NE BENARABY
-

T,

GLADSTC

4,

© The State of Queensland Department of Natural Resources and

GRC Contours 5m

- -

GLADSTONE

REGIONAL COUNCIL

145.72 0 72.86 14572 Meters
[ I | 1

Mines2017 and Gladstone Regional Council 2017. In consideration of

Printed: 18-Dec-2017
Map Scale 1:5,829
Original Size: A4

the State and Gladstone Regional Council permitting use of this data
you acknowledge and agree that the State and Gladstone Regional
Council gives no warranty in relation to the data including accuracy,
ireliability, completeness, currency or suitability and accept no liability
including without limitation, liability in negligence for any loss,
damage or costs including consequential damage relating to any use
of the data. Data must not be used for direct marketing or be used in
breach of the privacy laws. The information shown on this plan is
approximate only and should not be considered as any more than

indicative only.




BEREE R
| S
| { P
MCTIEERING CROUE

m——

Appendix C
Stormwater Catehiment Plans



A\ FO!Wl{Dlowmoom& {NOLLONYLSNGO 8O- 438N 35 OL 1ON)

SALVLS

1NOAVYT INIWHOLVO LNIWHO0T1IAIQ Fdd

T1LIL ONIMVYT

N

&

{1v-32I5 133HS TYNIDINO SZLONSA SACEY T 1 Y NOD-ONITTOVNNI MM,
9LZ¥ ONVISNIANO INKDd ISIQVAYd £LS X08 Od
(00v0z9dy dy 0ot 1O7) w5t p—— s
089% ANVISNIIND Q17 Ald s379VLd0d OA3 = “ ° s ——— ——— -
SLIHOIFH ONOQ¥NM SNIDOIH MdvIN Tozera TEONE DVROIN e
,O(OW_ SIHONH 85 LV0ZZLBL UIONIF TIVHOIN NOISAa
LUTTL8E ¥dOd NYCO08 AMAIY LK0TTh8E an NOLLVDI'ddY INSWSOT2A3G v
1o3rodd AN ava VILNI A8 VL ave NMVEa NCILJINDOS3G A3d
TR T SO T LR SRR T MO B T o e R T T g Ty T T T e o e e e Yy P
HSIGYL53 Y ¥1v0 JSABIS T0yd TV LGHDLY)
01 Q35N N339 SYH AHAYHI0L0Hd TYRIAY WIHOLSH T AUVONAOY LNIWHILY)
“NOILIAELSNGS NOLLIFIQ MO NV T4IAD =
L HORIJ QWYIINGD 38 01 SI NV SGUO3IY WO4 03LL0Td vawsnanse [
N338 SVH S3MAY3S DNILSIX3 3HL 40 NOLLYIOT FHL }
VIUV GIAVA / AVAIARQLIONOZ [ 1
"SYYOM NOLLIRHLSNGD ¥Q NOILVAYIXI ANV S31ON VIV NVISGIVHONATINE /3008 77 777 A
30 INIWIINIWWOD 3HL OL ORI LIS NO INVd u i e e —
ALINILG 1180 40 NOILY3I0T 12¥X3 HL WilNOD ®4 59980 VIUY SNOIAY3d V101 {4570} SHNDLNDI 23V.440S SLLSIX o
OL SIILINOHLAY LNVAITIE 3HL LIVINGD ey 00 YIYV SNOIA¥IAWI TVL0L AUVANNGE LIS SHUOM
0L QISIAQY SI YOLIVALNGI 3HL "ALINDIA SIHL 3NN Q43N TYNIWON ONLSIX] = == ==~
NISLSIX3 INVTd ALUULN J18Nd ANAQHDYIONA ey 57980 YUV SNOIAYId / NIOUVSD ANVONAGR SNILSIX .
. 4 90€0°0 AVMIAINQ 7 ONVLSTUVH
025 1SI1 [DIRUSSSI BY L 4 90500 V34V 2004 7 GNQTING NOILV N1 3 ¥3LVAM ONILSIXI ————
mumogicwan )| |y ey B e
. 'S —— .
@Q @ S@& ~ 7 VELSTELONUSIXY - - —tem—
e | e L5260 ¥ - VIV INTWHILYD
@ (3¥d) 31@V.L LNIWHOLYD an3oa
[N U
- . £l B}
st =
dv o~ ¢ . e ' e 4 . 1>y naSIR
PP I h S
=N W M T I
'3kl

-Y3H Y3A0 ONI' SIX.




m NOV* wl<n_low M Oom & {NOILONXLSNOO HO-1 038N 38 OL LON) V7S S5 SR SN Ry oz nz«._:wﬁw_w%_.,__z_g mm_’hﬂwﬁsbm %08 Od
NOISIAZY AUIGAON ONMYNA AOOvONQ&m dy 00l ._.Ol_v Ly ———— = _— o]

onoa o snuvis 089% ANVISNIIND 417 Ald S378VLH0d OA3 * * ¢ % s
SLHOIFH ONOGENM SNIOOIH YUV T zrey UIONE VRN NWved

4 H <1 nozzLel MIONIBTBVHOW  NOISIA | 42TIE OV A3SIAZH LNOAV [

LNOAYT LNFWHOLYD INIWJOTIAIA LSO V0¥ SIHONH 2zTLeL VelOd NVG908 S I 2 NOLVO Y INSWIOT3AI v

UL ONWYED 123ro¥d NI awva TALINI A8 NSV 30 NMVEQ NOLLROS3G A3 1
TS LN TV R GAYY DRKEITONGS S MO SO VL STAATY 4GS SHEINCH3 TTvAS VYD OPTYEIIIONS TN TV 4 GG NALLAW WORsd LOONLM LAGAYS SATLSINISNS SHL WL, CEAIO0NS HOUYWHAO M L MOA238 QL ALVYS GUS INY OLINGNGD INVAD 100 SO0 TN NETUGH GRLYIGON 5¥ LIGKD SaKND SWRAGFHSW3 TOVNIE 40,350 NSTIRC L. 40 G000 SYN ICANT SOMUIIMENI !

“SINIWHILY] INIWJOTIAIQ-Tdd
HSINEVLSI ONY YLVA AJAUNS ILVANVA
GL Q35S0 N33G SVH AHAVHS0LO0Hd TVI¥AV TVIHOLSH T TBEVT LNGHHILY3
NOLLIMALSNO] AUVONNOS LNGHHDLY)
0L 40f¥d GIWNELING3 39 0L SI ANV SOYGI3Y WoY4 GELL0Nd NOLLIZHIO MG ONVIH3AG —>
N338 SYH SIIAHIS BNILSIX3 JHL 40 NOLLYIOT HL T vavsonge ]
S3LON VIV GIAVd 7 AVMIARIQ ILIHINGD B
"SHHOM NOLDMILSNG) H0 NOILAVDXE ANV | - E— VRV GNVLSUVH BNGTNG 7 008 T T T 7 7 7
40 LNIWIINIKWOD 3HL 0L HOld LIS NO INVd i N ¥ SNOIAYAd W10l m —— e — —
ALTTLLN 31780d 40 NOILYIOT LVX3 3L WaINOD v | vH 09600 V3UV S0IA3dWI W20L (0570) SHMOLNO] 22VRINS INLLSB -
QL SILKOHLAY LNVATTIY 3HL L1IVING]D AYVANAGE ALIS SHYOM
0L Q3SIAQY St HOLIYYLNOD 3HL "ALINDIA SHL Yy L6780 /N YUV SN0IAYI / NIQ4Va INIT GU3IN TYNIWON SNLLSIX3 —_——————
NI SLSIX3 INVYd ALMLLA 80 ONNOYSEIGNN} | v/ v AVMIARG 7 GNVLSQHYH YONRDS SNLSIKE
. WA | euoss0n V3uY 4004 / SNITUING
C31S 1541 [D13USST BYL v ~ TIVG NGNS NOLLVIOLLTY ¥3LYM QNS — — —8 — —
G <L [ A NOLMT0L3Y JDVEIMGS ONILSY = — S — —
DT MOA | o L6280 {ONNQX) 2 = V34V LNGHHOLY) TROTRGARROSLSK TR
{ i} e FVAVINGARULYD | | g e ONUSINT  — = — | —
g | = = 09600 {ONIING/4008) 1Y - V3NV LN THDLY] VALSTAL ONUSIXE !
® (3xd) I19vL INTV 4O1VD anaom

r R
N 5 e
Tew L
Pe e, o
Mo
ari
& .
1 = B VW
. - A ‘ 5 g
} Sanvl . P
" NQILN2130 050N - o . Sy,
= 27 N e .It,v.,.l.n( .
- I
X i v
& g } kS
& - e -
: . .
C o uwve
1 Jaeer
. CY o L F ey LT g MITTALONLSE
_s = L) L e
WIRLIT

€ 3H13AN NP En




Appendix D
etienal vethed Calr e Sa e



RATIONAL METHOD CALCULATIONS

Project: PEG0380_58 Hughes Road, Wurdong Heights
Date: 18-Dec-17

Designed: B. Popa

Comments: Catchment A - Pre-development
PARAMETERS

Catchment Name
Catchment Size
C10 Coefficient of Runoff

L .

VALUE

clo
Coo | \
EI'GII'EERING GROUP

fedm 14.05.3(b) (f=0.0, 'lio = 66.42))
Lignt cover vegetation

Total time of Conenfration (i¢) 20.0 mins
|i
ARI Rainfall Intensity Ralnfall Depth Fy C;e:‘:f‘f;' Discharge
(mm/h) (mm) (m®/s)
3 month 0.043
! 63.06 21.02 0.80 0.53 0.086
2 81.47 27.16 0.85 0.56 0.118
5 104.35 3478 0.95 0.63 0.168
10 118.41 39.47 1.00 0.66 0.201
20 137.38 4579 1.05 0.69 0.245
50 163.09 5436 115 0.76 0318
100 183.32 1.1 1.20 0.79 0.373
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2 March 2018 SR Our Ref: DA2787
&®
Evo Portables Chief Executive Officer
¢/- Zone Planning Group Gladstone Regional Council
PO Box 5332 PO Box 29
GLADSTONE QLD 4680 GLADSTONE QLD 45680
Via Email: Via Email:
Attention: Sarah Camilleri Ref: Z17286 Aftention: Rian Tait Ref: DA/1/2018
Dear Sir / Madam

Roferral Agency Response (Advice)
{Given under section 8.2 of the Development Assessment Rules)
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Facaments E & F on RP620400 — Dealing No. 01072144 |
_cavl o Miavasde

»8 Hughes Road, Wurdony, “slants

Lot 100 on RP620400

Gladstone Regional Council o

[

L AT
wizenal Coange of use — linpact — Low im.act Inaustry
- Development Permit e

We refer to the above referenced

gevelopment application which has been referred to Powerlink

‘Queensland in accordance with Section 54 of the Planning Act 2018.

In accordance with its jurisdiction under Schedule 10 Part 9 Division 2 of the Planning Regulation 20186,
Powerlink Queensland is a Referral Agency {Advice) for the above development application.

Specifically, the application has been triggered for assessment by Powerlink Queensland because:

i. For material change of use — all or part of the premises are within 100m of a transmission

substation site (Table 2 1a)

2. For mateilal change of use ~ all or part of the premises are subject to a transmission entity
sasement which is part of the fransmission supply network (Table 2 1b)

PLANS AND REPORTS ASSESSED

The following plans and reports have been reviewed by Powerlink Queensland and form the basis of our
assessment. Any variation to these plans and reports may require amendment of our advice.

Table 1: Plans and Reports upon which the assessment is based

Drawing / Repori Title

Reference | Version /

Prepared by Dated Mo, Issue

Proposed Low Impact Industry Site Plan

Zone Planning 6 December 2017 | SK-DA-01 | Rev. A
Group ‘

33 Harold Sirest, Virginia

PO Box 1193, Virginia, Queensland 4014, Australla
Telaphone: (07) 3860 2111 Facsimile: (07) 3860 2100
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Websgife: www.powerlink.com.au

Powerlink Queensland Is the reglstered business name of the
Queensland Electriclty Transmisslon Corporation Limited

ABN 82 078 849 233




DAZ2787

Powerlink Queensland, acting as a Referral Agency (Advice) under the Planning Regulation 2017
provides its response to the application as attached {Aitachment ).

Please treat this response as a properly made submission for the purposes of Powerlink being an eligible
advice agency in accordance with the Planning Act 20186,

For further information please contact Kerrie Guyatt, Property Services Advisor, on (07) 3866 1313 or via
arnatl who will be p-eased to assist.

Yours sincerely

2
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Brandon Kingwill
HANAGER PROPERTY
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ATTACHWIENT 1 Total of 3 Pages

14. INTERFERENCE

The applicant's attention is drawn to s.230 of the Electricity Act 1994 (the “Act”}, which
provides that a person must not wilfully, and unlawfully interfere with an electricity
entity’s works. “Works” are defined in s.12 (1) of the Act. The maximum penaity for
breach of s.230 of the Act is a fine equal to 40 penalty units or up to 6 months

imprisonment.
16. REMEDIAL ACTION

Should remedial action be necessary by Powerlink as a result of the proposal, the
applicant will be liable for all costs incurred.

16. OWNERS USE OF LAND )
The owner may use the easement land for any lawful purpose consistent with the

terms of the registered easement; the conditions contained herein, the Electrical Safety
Act 2002 and the Electrical Safety Regulation 2013,

17. ELECTRIC AND WAGNETIC FIELDS

Electric and Magnetic Fields (EiAF) occur everywhere eleciricify is used (e.g. in homes and
offices) as well as where electricity is transported (electricity networks).

Powerlink recognises that there is community interest about Electric and Magnetic Fields.
We rely on expert advice on this matter from recognised health authorities in Australia and
around the world. In Australia, the Federal Government agency charged with responsibility
for regulation of EMFs is the Australian Radiation Protection and Nuclear Safety Agency
(ARPANSA). ARPANSA’s Fact Sheet -~ Magnetic and Electric Fields from Power Lines,

concludes:

"On balance, the scientific evidence does not indicate that exposure to 50Hz EMF's found
around the home, the office or near powerlines is a hazard fo human health.”

Whilst there is no scientifically proven causal link between EMF and human health, Powerlink
nevertheless follows an approach of “prudent avoidance” in the design and siting of new
powerlines. This includes seeking to locate new powerline easements away from houses,
schools and other buildings, where it is practical to do so and the added cost is modest.

The level of EMF decreases rapidly with distance from the source. EMF readings at the edge
of a typical Powerlink easement are generally similar to those encountered by peaple in their
daily activities at home or at work. And in the case of most Powerlink lines, at about 100
metres from the line, the EMF level is so small that it cannot be measured.

Powerlink is a member of the ENA's EMF Commiittee that monitors and compiles up-to-date
information about EMF on behalf of all electricity network businesses in Ausiralia. This
includes subscribing to an international monitoring service that keeps the industry informed
about any new developments regarding EMF such as new research studies, literature and
research reviews, publications, and conferences.

We encourage community members with an interest in EMF to visit ARPANSA’s website:
www.arpansa.qov.ad Information on EMF is also available on the ENA's website:

www.ena.asr.au
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