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MULCH FOR MASS PLANTING

Place mulch in areas of mass planting to an even and minimum satlled depth of
100mm using site mulch {which is a combination of leaf, imber and bark) or
approved equivalent mulch as specified, (Refer notas on Recyciing and Reuse of
removed vegatalion on this shest)

NOTE

Use site mulch whare siopes are less/gentier than 1:4. For batisrs and slopes
greatar/steaper than 1:4, use Erosion Control Matting (ECM). ECM to ba
“Jutemaster Fine' or approved equivalent installad to manufacturer's specification,
Plants are lo be individually planted and backfilled in groupings and spacings as
nominated on plans.

TURF

Supply and lay A grade Cynondon dactylon (Green Couch) where indicated on a
minimum of 100mm daep top-sail that has been raked to a fine tilth, fightly
compacted and svenly graded. Lay turf edga to edge and roll lightly. Tud shall be
top-dressed or lifted as directad to parmit turf to be mowed to an sven height. The
maximum deviation shall not excead 50mm in any 2m length,

Turf strips behind kerb, and grass-sseding to belance of verge and lots shall be by
civil contracter as per civil enginser's Erosion and Sediment Control Plan.

PLANTING GENERALLY

Supply and place planis according to mastar plant schaduls and location and
description on drawings. Use 'Agriform’ 10g fertiliser (N:P:K = 20:4.3:4.1) tablets, or
approved equivalent, at a rete of 1 per N-tube/ 25mm/140mm, 2 par 200mm and 4
per 25 litra and above pol sizes. Stake 450 plants with 2(no.) 50x50x1B00mm HW
whars indicated. Stake 100L plants with 2{no.) 50x50x2400mm HW whera indicated.
Garden beds are io be freely draining. Mulch gardens and prepare topsoll ag
describad above.
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secure well o stoke

Three wood stakes set
120 degreos apart

Set top of root ball
at existing grade
Finishad grade
100mm of mulch
100mm compactad earth
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etc. from root ball
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1.Bushfire Management Plan

1.1 Introduction

This Bushfire Management Plan has been developed following the guidelines set out in the
Rockhampton Regional Council: Planning Policy No 12 of the Rockhampton City Plan and
the Bushfire Risk Minimisation Code and with reference to the State Planning Policy 1/03
Guideline “Mitigating the Adverse Impacts of Flood, Bushfire and Landslide”.

1.1.1 Applicable Area

The BMP applies to the “Fairfield Estate” Stage 2 (Cancelling Lot 2 on RP163918) located
at 113 Eucalyptus Crescent, Norman Gardens QLD 4701.

1.1.2 Hazard

Vegetation located on the site was assessed as a Medium Bushfire Hazard. Within
woodland areas, fires are expected to be fast moving, available to fire annually to 4 years,
usually with no ember attack, radiant heat for >10 m and a duration of less than 2
minutes.

1.1.3 Applicable Building Standards
All dwellings within 50m of a medium hazard and 100m of a high hazard:

e and downbhill or level to the hazard are to comply with level one (1) structure as
described in the AS3959-2009 Building in a Bushfire Prone Area; and

e and uphill to a bushfire hazard are to comply with level two (2) structure as
described in the AS3959-2009 Building in a Bushfire Prone Area.

1.2 Warning

Residents must bear in mind that the surrounding site has been assessed as a MEDIUM
FIRE HAZARD. Implementing this bushfire management plan does not guarantee that
loss of life or property will not occur as a result of fire.

The Bushfire Management Plan will assist in addressing identified fire hazards on the
property and in protecting life and property against bushfire. Owners should implement
all practical measures into fire safety plans and escape strategies to prevent the loss of life
and property. Measures should incorporate any new information additional to this
assessment / management plan that will assist in the prevention of loss due to fire.

Persons on the property should take the greatest caution when there is a risk of fire. In
case of fire, immediate contact should be made with the relevant fire authority and all
directions and advice should be followed.

The owners must implement and maintain fire management strategies and have a fire
management safety plan for the event of fire.



1.3 Applicable Standards
The following Australian standards should be referred to when construction and
landscaping are undertaken:

Australian Standard AS 3959 - 2009.

AS 3959 - 2009 & amendments governs construction in a designated bushfire prone
area. AS 3959-2009 sets out requirements for the design and construction of buildings in
bushfire-prone areas in order to improve their performance when they are subjected to
burning debris, radiant heat or flame contact generated from a bushfire.

Although the Standard is designed to improve the performance of such buildings, there

can be no guarantee, because of the variable nature of bushfires, that any one building
will withstand bushfire attack on every occasion.

The Standard does not provide for measures, which would improve the surrounding area,
such as, siting and landscaping. These measures are covered in HB 36-1993

HB 36-1993 provides information and guidance on the siting of the building and methods
and materials of construction for buildings in areas designated as bushfire prone. Advice
on vegetation management and landscaping measures is included.

DR 03182 establishes requirements for the design and construction of buildings in
bushfire-prone areas in order to improve their performance when subjected to burning
debris, radiant heat or flame contact generated from a bushfire.

1.4 Aims of the Bushfire Management Plan
Specific outcomes addressed in this Bushfire Management Plan are:

1. Development maintains the safety of people and property by:

_a) avoiding areas of High or Medium Bushfire Hazard; or

b) mitigating the risk through:

e allotment design and the siting of buildings; and

e including firebreaks that provide adequate:

o setbacks between buildings/structures and hazardous vegetation, and

o access for fire-fighting/other emergency vehicles;

e providing adequate road access for fire-fighting/other emergency vehicles and safe
evacuation; and

e providing an adequate and accessible water supply for fire fighting purposes.
2. Public safety and the environment are not adversely affected by the detrimental
impacts of bushfire on hazardous materials manufactured or stored in bulk.
1.5 Responsible Agencies

The responsible Fire authority is the Queensland Fire and Rescue Service (QFRS). The
Rural Division of the QFRS is responsible for bushfires. The Urban Division of the QFRS is
responsible for structural fires.

It is the responsibility of the Council and the building certifier to ensure that the
measures outlined in this Management Plan are in place prior to the occupation of any
buildings that are subject to this plan.
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1.6 Consultation

Rockhampton Regional Council and the Rural Fire Brigade will be consulted prior to the
implementation of this Bushfire Management Plan.
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1.7 Site Location

The subject of the bushfire management plan is proposed lots 1 to 14, cancelling lot 2 on
SP163918 (see AH Klerkx Drawings NR9010B and NR9010BBT dated 12 August 2011).
The Local Authority is Rockhampton Regional Council.

The site (currently lot 2 on SP163918) is located to the north of Norman Road, North
Rockhampton and on the western boundary of the Berserker Conservation Area.
Residential properties are adjacent to the subject site to the south and west. Native dry
woodland is located on the northern boundaries of the subject site. This area is managed
by Rockhampton City Council.

1.8 Proposed Development

The development proposal consists of 14 allotments. Allotments are primarily residential,
being between 825 to 2,768m?2 in area with proposed lot 4 having an area of 3.7ha.

All new lot boundaries are located below the 92m contour.
Reticulated water is available up to the 99m contour (see Engineering Report).

Allotments located adjacent to or within retained vegetation (the hazard) have been
conditioned with a building envelope so that no dwelling can be located within 1.5 times

the canopy height of the tallest adjacent vegetation or within 20m (whichever is the
greater). ,

Y 3

1.9 Site Characteristics

1.9.1 Landscape

The site is located in the lower foothills of
the Berserker Range. Drainage gullies are
located on the northern and southern
boundaries. These are separated by a
spur descending from the Berserker
range.

1.9.2 Slopes & Aspect

Slopes on the site range between 15 to
40%. Aspect is predominately west.

1.9.3 Vegetation

The site was a woodland to open
woodland dominated by  ironbark
(Bucalyptus crebra) and bloodwood
(Corymbia erythrophloia) with
lophostemon  (Lophostemon  confertus)
occurring in the southern gully.

line) in relation to the Berserker Range

Environmental Protection Area boundary The understorey was sparse and
{(Rockhampton City Plan) indicated by the green area contained * Acacia sp. (aulacocarpa),
bounded by a black line. soapbush  (Alphitonia excelsa) with

quinine berry (Petalostigma pubescens) and low growing lophostemon.

Ground cover was predominantly grass and herbs, sparse in wooded areasa and denser in
open areas. Species consisted of kangaroo grass (Themeda triandra), spear grass

DENLEY ENVIRONMENTAL CONSULTANTS 14 AUGUST 2011 DENLEY BMP VERSION 4,DOC



1.10 Vegetation Hazard

Vegetation hazard was assessed using the process provided in the Rockhampton City Plan

(2005) Planning Policy No. 12 — Assessment of Bushfire Hazard and Preparation of Bushfire
Management Plans.

1.10.1 Assessed Hazard

Vegetation hazard is considered to be in the Medium SPP 1/03 range. Ordinarily, the site
hazard would be considered High given of the steepness of slopes and general westerly
aspect. However, there were site specific conditions that were considered to mitigate
overall hazard to proposed dwellings on the site.

1.10.2 Site Influences Reducing Hazard
Moderating influences to hazard are:

e The majority of dwellings will be down slope from the hazard once clearing for
development has occurred.

o There were limited runs of hazardous vegetation (<100m) downhill of proposed
dwelling sites.

e Downhill areas were existing residential or future residential areas with limited
potential for bushfire hazard.

o The understory vegetation was very sparse in woodland areas with limited ladder
fuels. Otherwise, low vegetation consisted of grasses and herbs in very sparsely
wooded areas.

* An existing 15m wide firebreak is located at the base of up-sloping land within an
area that could contribute to a bushfire moving toward the area (the NE boundary
of the existing lot).

1.11 Evidence and History of Fire

Evidence of fire on the site consisted of some wood coal scattered over the ground and
burnt small logs. There was no evidence of crown fire or recent fire. Fires generally occur
in the general area approximately every 12 to 24 months. Nearby Queensland Parks &
Wildlife properties are the subject of a fire management plan and planned burning.

1.12 Likely Direction of Bushfire Attack
The most likely direction of bushfire attack is:

e from the East and downhill from the Berserker Range; or

e from the North along the base of the ranges (this hazard will reduce if land to the
North is developed as residential areas). An application for the development of this
area into residential allotments (Cascade Gardens) has been lodged by Quarterback

Group and I understand they have reached agreement with QFRS regarding
bushfire management.
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2.Fire Management Requirements

2.1 General Recommendations

Please refer to Table 1 for a list of recommended fire management distances and actions
for all allotments.

2.2 Firebreaks and Fire Trails

The approximate location of firebreaks, fire trails (and building envelopes where required)
are indicated in the appended AH Klerkx drawing number NR9010B and NR90 10BRBT.

221 Firebreaks

Firebreaks already exist within the property as shown on AH Klerkx drawing No.
NR9010B. They are cleared to an approximate with of 10 metres. I understand a recent
development application in adjoining Cascade Gardens has proposed firebreaks which
QFRS has undertaken to manage. Subject to QFRS consent, it is proposed that the
firebreaks in this development and those in the proposed Cascade Valley development be
placed under the control of QFRS for the adoption of a joint bushfire management
strategy. No clearing of trees will be required in the upgrading of the existing firebreaks.
Firebreaks are located for optimum longitudinal and lateral slopes.

As indicated on drawing NR9010B, there are several existing cleared vehicular tracks and
fire breaks traversing Lot 4 which are currently used by four wheel drive vehicles and with
some upgrading can be made suitable for emergency services. It is not anticipated that
any further clearing of trees will be required to achieve this.

Firebreak and fire trail routes are to be located so that erosion and damage to the
environment is minimised and gradients are minimised. Existing Ground level gradients
along the firebreaks are shown on plan NR9010B

Vegetation will form a canopy no greater than 10% within the firebreak.

Low growing vegetation within the firebreak will be maintained at a height no greater than
200mm high.

Any landscaping species within the firebreak must be resistant to burning (vine scrub
species endemic to the Mt Archer gullies would be suitable).

Fencing along the NW boundaries of Lots 1 to 4 will be constructed from non-
combustible materials.
2.2.2 Fire Trails

Fire trails will be least 6m wide in cleared width with a formed 4m width traversable by
4X4 fire fighting vehicles.

Sediment and erosion control devices in accordance with the Planning Scheme Policy No.2
- Erosion and Sediment Control Plans will be installed along fire trails where required.

Provision for passing should be made at least every 400m. Trails will be made accessible
to emergency services at all times.

2.3 Setback Zones.

Buildings should be sited so that the following minimum Setbacks (Setback Zones) from
hazardous vegetation are achieved:

¢ 20metres or 1.5 times the predominant mature canopy tree height from a hazardous
vegetation (whichever is the greater) and
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e 10metres from any retained vegetation strips or small areas of vegetation.

Trees retained near dwellings will be kept at a distance greater than the canopy height
away from buildings. Large flammable vegetation (tall/bushy shrubs and trees) should be
kept at a distance greater than 15m from dwellings.

Retained trees in the Setback Zone should provide a non-continuous canopy with a total
canopy cover of less than 10%.

All dead and damaged timber is to be removed within the Setback Zone.

2.3.1 Lawns and Gardens

e Grass and fire prone vegetation within an area of 10m width surrounding a
residence is to be kept at no greater than 50mm in height.

e Grassed areas and lawns for a further 10m from a residence are to be kept at no
greater than 150mm.

e All other grasses in un-forested areas will be kept at no greater than 200mm.

e Landscaping trees within 15m of residences must be fire resistant species. No tree
or shrub should be in contact with or overhang buildings.

2.3.2 Maintenance of Fire Breaks and Internal Roads
Internal roads to the dwelling will be suitable for 2 wheel drive heavy vehicles at all times

Firebreaks will be regularly maintained and kept suitable for 4 wheel drive heavy vehicles
at all times. Subject to QFRS consent, it is proposed that the firebreaks in this
development and those in the adjoining proposed Cascade Valley development be placed
under the control of QFRS for the adoption of a joint bushfire management strategy.

2.4 Building Locations and Building Envelopes

Where practical, the building location will be sited in locations of lowest hazard within the
lot (or building envelope). Elements of the development least susceptible to fire will be
sited closest to the bushfire hazard. Where practical, infrastructure on the site is to be
located down slope from the hazard.

2.5 Building Design

All dwellings constructed within a fire hazard area and Safety Buffer Zone (wholly within
50m of a natural hazard) are to conform to Australian Standards for construction of
buildings in bushfire-prone areas (AS 3959-1999).

2.5.1 Dwellings Within 50m of a Natural Hazard

Dwellings within 50m of the natural hazard are expected to be subject to radiant heat, not
direct flame.

Dwellings located wholly within 50m of the natural hazard are to be built to Level 1
(AS3959-2009).

Dwellings having portions of the building within 50m of the natural hazard are to have
those surfaces facing the hazard built to Level 1 (AS3959-2009).

2.6 Fire Fighting Requirements Including Infrastructure

The locations of fire hydrants are indicated in the appended McMurtrie Consulting
Engineers drawing "Sewer, Water, Electrical".
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All dwellings will have:

e a reliable reticulated water supply that has sufficient flow and pressure
characteristics for fire fighting purposes at all times (minimum pressure and flow
is 10 litres a second at 200kPa);

Or:
where not serviced by reticulated water;

* On-site water storage of not less than 5,000 litres to be located within 30m of the
dwelling within a single allotment of any allotment; and

e All water storage tanks are to have a standard ‘cam coupling’ attached to the
tank in an accessible location to provide water for fire suppression and

e are to be accessible at all times to any appliance from the Queensland Fire
and Rescue Authority

For rural allotments, other accessible water sources (e.g. accessible dam, bore or
swimming pool) are to be provided with all weather access.

Driveways to the dwelling are to be kept in a condition suitable for 2 wheel drive heavy
vehicles.

Fire trails are to be kept at a minimum width of 6m, in a condition suitable for 4 wheel
drive vehicles and to the satisfaction of the Fire Brigade.

2.7 Warning and Evacuation Procedures and Routes
The access and escape routes for all lots is via Eucalyptus Crescent.

The owners will establish a Fire Safety Plan and Emergency Evacuation Plan for the event
of fire.

In the event of a fire, dialling 000 obtains emergency assistance.

2.8 Purchaser/Resident Education and Awareness Programs

The owner is to be provided with a copy of this Fire Management Plan with an alert placed
either on the title or Council rate searches that the Fire Management Plan is in existence
and is to be made available to subsequent owners. The hazard ratings are to be placed on
council plans and rate notices.

2.9 Ongoing Maintenance and Response Awareness Programs

Owners should read and be familiar with the information contained in this report.

Owners are responsible for maintenance of fire reduction measures on the site to reduce
the risk of fire.

Owners will establish a Fire Safety Plan and Emergency Evacuation Plan in the event of
fire.

Up to date information on bushfire safety is available from the Queensland Fire and
Rescue service (www.fire.qld.gov.au).

Building Standards can be obtained from Standards Australia (www.standards.org.au)..

DENLEY ENVIRONMENTAL CONSULTANTS 14 AUGUST 2011 DENLEY BMP VERSION 4.DOC



[enuajod Suronpar usim UOISOIa JSNED JOU O(] 'UOHe}adaA SNOPILZEY SACWSY UONE)EoA SUIPUNOLINS
a3 jo 1yBroy Adouwo a3 sewn g1 1sw9] 1e S vy} uromp e 03 Jusoelpe auoz uonoNpal [aNJ B ML) e

uonINpal prezey

‘28n0Y a1} Jo saAee ay} JurI2A0 JOU Op SaydURIq uonejafaa snopiezey uopPnpay
‘amyew ATy usym jey; os sSuromp woiy Aeme 2dUVISIP JUSDYJNS ¥ J¥ PIJEdO] aq PINOYS SIVI] e 0} sSurpring jo frurxoad asop prezey
‘Tevonerado st juatwadmba FunyBy amy ey soeyp Apenday e
pue ‘Burpping e jo sapis [fe yoea: 0} Y1Zua] JUSIdINS Jo aq 0} ST S0y Y,
'sowiy [re e A]ddns 1ojem ay3 03 payveie st jey) asoy uspred v yim papraoid aq o) are sompnus [y e
‘ssa001 Jayjeam [[e yjm papiacid aq p[noys seoImnos asay] 3o Iayem aloq ‘ood Junourims
v ‘s3unyy yue) apeSiiq any YIiM yue) Jo wep J[qIssedde ue spnpur Aew Junydy amy 10 s20INO0S I9jEM e
Auoymy
andsey pue oI puvsuseny) sy woiy souerdde Aue oy sewmy [e jw J[qIssadde aq 0) dIE O
pue uossarddns axy 10y 19jem
apraoid 03 uonedO] A[qIssAIIE UR UL uw} 8y} 0} paydene 3urdnod wed, pIEpUrIS B 9ABY [IM O
isyue) o8vIols MY o
'samI| (0Q’S wey3 ssaf Jou Jo oFeIo)s 19)eM )IS-U0 OPIACI] e
a0
(ed>00T ye puodas
d sanmi o1 Jo Moy pue amssaxd wnwrunm) soum v v sasodmd Junydy a1y Joj sonsuedRIEYD
amssaxd pue mopy juenyjns sey jeyy Ajddns rojem pojenogar o[qerar v o) ssadde o[quidedde e juawdmba
(O30 9AEY 0} 2IRSIO[ [V o BunyBy a1y pue A[ddng 193w =M
paIsjeMm-TloM PUR PAUIUILY] 21 SEAIR Passeid SUIpUNONNS AINSUY o
pue ‘sjue[d puw saysng UMoIZISA0 SAOUIDI PUE SSOUSJ IOPUN WL e
‘sanau ()7 }s[ e 10] 9SNOY J) PUNOIL S[ANJ IEa[D e
‘sTaquio 10§ 92anos uontudr ue ajeurwIe 0 SLIGAP Jed] AIp JO 1813 UL UL JOOI DINJDG
.\@mmum ‘saxoq \mwmmﬁoo? .m.m.v mmﬁzm.ﬁv woxy Aeme [[2M suWa}l S[qewiwrefj 210} e
‘sS3uramp woy Aeme saa[ea jarjal uey sed HJIuI0] e spunoin
‘saIndnns pajenosse pue sSUIamp wolj sqniys pue soan Judueyisac 1wa]D) e pue sBuipying  eouvuLUTEIN
“paso[duUa seare I0O[] Iopun pue pa[[eIsul aq pNols SIAINYs IO SUIBIG e
pus ‘up] yuswaSeuw aIysng s ur paynads asimIayio
ssa[um (600C-656¢ SY) seale auoad-amyysnq ur s3urp(ing jo uononysuod, Ul [pAd] Suiping pannbar
oy} yum juerdwod aq 0} are prezey ySny v Jo wgQ[ 10 prezey WNIpaw v jo WS Unim sSuipmg e UORINISUOD) s3urpymg
uoIpPy Inss] A10803e

“SIYSN( JO PIEZEY PUE NS[I 073 JUONpPal U0 SUOEPUIWITO0L
{euOIIPPR pue suoroe parmbyzol Jo Arewmwms v sopracid ajqe)} oy, ‘STOI}OY PIPUIWWI0IIY PUE sonss] :weld JuswaFenely argysng ‘T J[qe],




D00+ NOISHEA JNH ATINIA

110Z .LSNONV +1

SLNVLTNASNOD TVLNTFNNOIIANE AT INHA

pu® ‘eale 8y} Ul SaIly JO SJUIPISaI [[€ 0] UOREIYHou Aiea  ©
$3)N0I UOJENDBAD SATIBUIdI[R O
:sapnpur ey uepd uonenoeas pue A)ajus a1y v USTquIsy
pue ‘saunpasoid Aousdiowy pue ue] Layeg 211 9 Jo aleme aprw a1e sjuednodo Iy

‘oI1J JO JUDAD By} 10J s2INpadoi] Adusdrowg pue ue[] Ajejeg oI1 B YSIquIsd PNOYS SIDUMOD o uplJ Lejeg omyysng | Ajeyeg onqng
‘sepuerjdde Bupydy-amy 105 svere Junumy pue sfeq Surssed ypim papraordaq o
pue ‘pus oea Je SS9008 IP[NONJ3A 2ABYY O
‘S3112W 9 JO J)PIM PaIes]d WNWIUNE B 9ARY] O
JIIM S[IeI} @dUBUJUTRUI /21l Y} pue ‘pIezey puepysng
Bunnofpe ey pue jo[ o Jo serrepunoq 8y} o} a[qissod se 9sOp S S[IVI} SOUBUIUILUI/SIj VOO e
pue ‘saouerdde SumpySyemy 105
s8urpimg 03 sseow A>uadiowa juspyje 10§ smoqe adeys pue azis ayy jmp os synode] Juipping udisag e
‘opeBug amy
3Y} JO UORORJSTILS Y} 0} PUR SIONYDA SALIP [89M  I0] S[qejIns uonIpuod e ur 3dey aq o) a1e s[rex} oIy e
‘SO[ON[oA AABSY SALIP [98M g IOJ S[qU}Ins UonIpuod e ur jday aq 03 ore skemantrq e adojaaue Surpmgq i3 0) ssa00Y 88220V
"paiiajoid ale sarads JUL)SISAI 9II] pue Balk Y} 0} [BIO]
sapads jsalojurey] ‘prezey aIj MO € JO 3q P[NoYs sauoz Yoeqiss Jurping unjjism uonwadas padesspue] e
pue ‘pojuefd ore sarads usai8ians AJuo amsug e
‘sqNIys pue saaJ] JUvISISAI oIl JUR[ e SAIDAdS DONIdVIOSANYV]
seale palea]d pue
(g jo 1ySey wnurrxeur e o} sesseld e} pue spaam Jo 991J seare IaJnq A1oJus [ UTRIUTEN  ° peqmisip ur uonwjaBoa asuoad
pue ‘seale 1ayynq woy Yyimoidor ojqerisspun pue sasseld snopIezey sAowsy e aI1y 19110 pue sasseId Jo 1MoID Surdeosspue]
UOn L824
smopiezey WoIj SYJBqids esrurxew pmoys juswaoejd Surpyng ‘pue o) jo Iaumo Ay Jo [OIUOD
a3 unpim jou st juowadeurw uoneya8aa Jeyy os ‘sentadoid 1ayjo suolpe uonee8aa snoprezey a1y A
‘sarads Juwjsisar a1y Yim pederdar aq ued 9ssy] 'S2IMONAS [[E JO SUOZ YDBqIos oY} UNJIIM PIAOWI aq
pmoys (seads [jAydozsps £1p) uoneia8aa Arojsiepun snopiezey ‘seuoz uononpal plezey ayj UM e -
YIPIM W IOY}NJ B UM Wl o
pure MHMTS EMW Hmmﬁsw . 5:%.:5 EEWMM o ayy 0} Juanelpe uonejadap 7
‘Sormongs [[e Jo WL URRIM WI)g © seare ado[s UMoOp [Te 0} UoTuae
uwy) 12)e013 ou YAy v jv PoUTBUINUI 5 PINOYS SISSPID) e rewads yjm ‘edojeaus Surpmg
'SEale asay) Ul Speof [ony a 03 Juanelpe uoneRdap 1
UoIPy anssf £108a3e)

a1




D00t NOISHEA JNE AZINIAd  TT0T.18NONV +I1 SLNVLINSNOD TY.ILNANNOIIANT AT INHO

‘(os op
0} ayes st 11 219y M) afdoad 10] paydaid o1k SAU0Z PIeZEY S} UL SIOUSPISII [[E “a11) JO JUSAS S UT  ©

UOIPY anss] £308a3e)

€1




3.Appendix



d0TO06UN

%8¢ 40 55303 M 534075

Faw 0CZT:T 3vos

v?..._.uuv._w 1y
>

sinojuoy aljaW—|

QHV  L¥3A

WNLYd

[B43S0P0G  ZIHOH

2 4 uojdureyxooy : A
auo}sFUrAr] :  Ajunoj
UoSIyoIny :  Ysiong
199 : 104 bLQ
AT16E01dS : uoid
27 ON 107
NOILJI4ISHd
ALddd0odd Tvayd

P

[ii} %201 o} Joud sinojuod pappy (|| AP 9z

u INIHONIAY 3lva_j
¥

S107 QUVANVLS ¥i
Z 9B0IS-NOISIAIOENS 03IS0dOYd
ajejs3 psiiied
103r0¥d

QLT ALd WAVIYVAd

.Y d3INMO
<
no*jaurA3N4oU@xAd3]y rowy
9EE 88E  LL%0 31100
0LE 88E 6% LD RAE]

Th€ 88k 6% L0 rauoydaja |

OlL7 °PID "Yod nuj
aso]) julod fquo] €|

Jofaaing Bugnsuo)

| HIGANN ONIMYHA

Ny ¢ umpIq | 031 Y2ION FHIHM 1d3IX3 STUVONNOE IIS ONY Hv 3o ARhE e =
lloz snbny g| : 310Q WO S34L3W 2 34V STAOTIANT DNGTNG TV TLON su -

1oheaing bBurinsuon S 1\:\\.

. 98 o
ey H v @ psubisag

0SSEQIdS - LNISYI .M.w_ﬂ..ww.h%

L£] F0VMvED

Eoli e

168103

3 ~
[
— s
= \Q . {2
2
(R ] /
A\
T X
ANIWISY

: ! 8 4«%
SIEEH LS
N :
/ 3 P \/

GE a7

\
/ H ~—_

_uﬁt

.\.DV\. N

5347
N SNLdATVINT
=2

el

™~

Wy 2BESIdS

L)

~

W

-
se

A

KENMARE COURT

ya

ummmo SNLdATVON3
Ve

X H Y

- J

9
SHIQUVD 0VI5Y) ;
40 S3OV1S LN //wj/ 3
oIl CA e TR (297 e O TR . R B et
/ = N ¢/fl/ ; //I\\A
IR

WINNOD TYNOIDIY NOLdWVYHYIOY A8 GINMO ONVT « * % *

ANMISYI TYMYEa
Y7L ¥HAODY DAL

o




LId0TO6UN

. HIENNAN ONIMY A 4

' uMDIq

LLoZ isnbny zi: 91pg
10haaing buijnsuog

Xqdely H v @ paubisaqg

<]
. B
Wzmﬂ._muwm 0Ggf:1 WS
'
SNoJUCY BPW—| o
QHY _ LM3A| >
(=
z
W 4120700 ZROH|” |
0 4 uwojduwreyxyooy : v
suolsPurary :  Aunojd
UOSIYOIN :  YSkbd
199 : lod bug
816£91dS : up|d
g ON 7
NOILJI¥DSda

L ALYIdOdd TvHY

i
Jiti} %904 o} Joud sJnouoo pappy ||| AN 9Z
- ININONIAY EICARD

NY1d
3d0T13ANT ONIQTING
7 °BpiS—-NOISIAIGENS A3S040¥d
ajes3 playe
103rQdd

<

QLT ALd WAVIIVAd

T YILIMVID ANEL

GIAOK3Y 38 01 53341

98l

=
%

&

21 22 s
541 R Sl
-
e
984 fozs
055E0IdS INTWISYI INmISYI
LNBISYI E.T7 ELICT
sy Tovmesa 2

g

HIMOAD3Y Aganens any ==
HAVENOSI HLIM O03438W11 A 135K30 Q

+
1603090 M .

INBESYE Jovrven 4 A0y 035da0t
x \
/ ,
\

INHIS YT S 8l
T~

20VMY I~
jf i
T Digngy, ~

£

RLE
A

\
&0 @ @@&@sw

COURT

2i8E9idS

(16 wide)

AMY

KENMARE COURT

A gz
. SIS

HINMO

no* jaurA3yoy@xyJa)y Jow3
9EE 88F  LL%0 3|lgo

OLE BBE 6% L0 XD

79€ 88E 4% L0 -auoydajal

OLLy 'PID "N4D4 nwj

¥ N3IOS3¥YD SNLdATVIN3

LISERS

aso|) juied Aquoj g}

@ PR b, o
(ge W, ,,m,,‘@H /?,, (i
\ ? e ﬂ,a, b S %
; @@ ,,m,. ) A
: vt ,,w,, 4
& & @ ™ s
S \ ,,,M PEENC
SH3QHYD 30V5Y) :iEl@uM.WWI Ilna@q@ll ,_ /
of G % 01 AvIHa3 O3 W O DWLSIXI / % a (= ™

JoAaaing buiginsuo)

YXMIY H ¥
N\ /

\

WINNOD TYNOIDIE NOLdWVYHYI0S A8 GINMO ONV'T

IS I BV
VA0S DRISLET




(ev) 0o0L:L :FTVIS
(a Asu) dlo-LLOLZOL

:.Dw Jequedeq g

C JOVLS F3LVLSs3 a13iddivd

gelL

-

NY1d LNOAYT S 0o
/|f53
- 7 “ MM\
ey =/ z &
7 ! = M8y
~ / g H
Je
~L o R
_.\_. /ﬂ g
T Buueiey
/ I ;
i o -
/a3
=N = %,
S iz
i mm._u
5

n.
B
Mo L
&E .
ms 8
52
28 .
)
e
N
8

AN3W3SYI
JOVUNIVHQ

AN3INISYS
39VYNIVHQ

ANIWTSY3I
JOVNIYHO
v

e
ANINISVYI
JOVNIVHA

5 * ¥ 3 ﬁmﬁmD
LS ; h Luﬁ,,/ o ., 4 i a@_ ’ F N
I /o / o // / ZONOWNE "ON Jua Juawdojaas(
_ 11\_.. Q w \ f// b ‘ -
" X le o /\\ 3 g pajeosse  [eroidde  JO SUORIPUCD
& / g { Py y %, & . z
5 g dass
/,/~ » \ﬂ, & \ R o] 1Jualind ayj 0} yoalgns @m_poanm 9Je SUE| ul
1 S S e
v - , o
4 - g {10NNOO TYNOI9TY NOLIWYHID
Haeih X RIS
3 \ & 2 g /g,.8 8 :
w9 "8 “8 8 B |88 B
N oy ungriog g I I S - ——
R - L A
B e ———
it = ity | ity .
e ..m m. - jBAA Buitieley
,..,_.. Y puaba
.,.mm I
3F &
ne
a
g8,
35°
C e
W
9
s O
PR
: B
& s ; : fo4 1 [
. F ; 23 g ®
s v & ; |y o
“s § i B \ ] By
—_— 2 L g . A
S, ) ,‘ L e S
I Bg 2 (D T,
iar@ﬁ&.ﬁ@&@ﬁ%f S B m \\_\.Tullcm.mﬂwzm_ﬁmwﬁ_,wu u%__ ; HHV
N A o S s o9 AAMNEET T _al\u\\ﬂ LRI =
b ™ Y= b ONO. it i HM / 3
b /. \Illx\\\ ﬁ&W\__D @Z— lD!i\\i\ : _
Y N ﬂm,n__EDW Ry 2. | ..um 3
N L e j =3 S
4 // e -~ @0 R ) I -
J T g & iaGle
g & &oo «® s m ,W_..IM“.._ W ﬂ




B8o.p
a0

780

LAND OWNED BY ROCKHAMPT

7780, -

2
P4

ROCKHAMPTON REGIONAL COUNCI

These plans are approve

Development Permit No. g

omaQNg\:S\ ..........

d subject to the current

condiions  of  approval associated  with

7950-2011 ..

0oy

oy

rm

T O

o
‘ £y
] o

o,

O,

ﬂ«mﬂ. Bt

SP163812

EUCALYPTUS

P163812

A
DRAINAGE

EASEMENT

00g K

DRAINAGE
EASEMENT

DRAINAGE
EASEMENT

gL |
DRAINAGE
EASEMENT

art
DRAINAGE
EASEMENT
g
122

DRAINAGE
EASEMENT

FAIRFIELD ESTATE STAGE 2
SEWER, WATER, ELECTRICAL.
6 December 2011

W4 McMurrie

consulting eRglneers

1021011-02P (Rev B)
SCALE: 1:1000 (A3)



Proposed Residential Subdivision

Fairfield Estate Stage 2

Site-Based Stormwater

Management Plan

For Reconfiguration of a Lot Application

Lot 2 on SP163918
On Eucalyptus Crescent, Norman Gardens

¥ e

ROCKHAMPTON REGIONAL COUNCIL McMurtnie

corsuiting empinsers

These plans are approved subject to the current

. : ; 1021011 Rev A
conditions of approval associated  with

Development Permit No. DJZ?SO“ZO” Dracemberzgis
Dated.“ZH.l —7“ Bisies




Fairfield Estate Stage 2 " le
Reference No. 1021011 A cusunlnu enginenss

Fairfield Estate Stage 2

Site-Based Stormwater
Management Plan

A component of Reconfiguration of a Lot Application

On Eucalyptus Crescent, Norman Gardens

Submission to: Prepared by:

Rockhampton Regional Council McMurtrie Consulting Engineers
PO Box 1860 83 Charles St
Rockhampton, Qid 4700 North Rockhampton, Qid 4701

Rev. Description Sig. Date

A Submitted for Approval MWW 06.12.11
Revisions

lan McMurtrie
RPEQ 1347
For McMurtrie Consulting Engingers.

Revision A A g | Page i



Fairfield Estate Stage 2 " McMurtrie

Reference No. 1021011

consuiting enginsors

Prdposed Residential Development -

Site-Based Stormwater Management Plan

TABLE OF CONTENTS:

1:0 INTRODUCTION ...ttt e s er e eee e e e, 2

2.0 PROPOSED DEVELOPMENT: CATCHMENT AREAS............... 2

3.0 KEY RESOURCE DOCUMENTS ......coccieeeiiev et eeeeeeeee e 4

4.0 STORMWATER QUALITY ANALYSIS ......oocvorriieveeceeeenesras 4
4.1 QUALITY INPUT DATAL L.ouiiiiiit ettt scer sttt se e e s s e 6
4.2  AVAILABLE STORMWATER MITIGATION MEASURES.........ccouvueeceeeemrneseeeeseeesesssssseeeoo, 8
4.3 THE PROPOSED TREATMENT TRAIN ...ucurerriitiritnsrisesssiesseseesssnseresssesessesssssssssnsessenons 9

5.0 RESULTANT DISCHARGE QUALITY :..ooveeeeeeeeeeeeer e vesee e, 14

6.0 APPENDIX  ciiii0sinsmanessssnssrasnmesnsrevssnssssvesasesssnsssesisisnsnssss osass s 15

N[
(1)



Fairfield Estate Stage 2 . urtrie
Reference No. 1021011 ulullln englinesrs

1.0

2.0

INTRODUCTION

This report has been prepared to address the issues of stormwater runoff,
sediment and water quality, as a component of a development application for
Reconfiguration of a Lot Approval for Fairfield Estate Stage 2 on Eucalyptus
Crescent Norman Gardens.

PROPOSED DEVELOPMENT: CATCHMENT AREAS

The proposed development is located at the most upstream end of the
Splitters Creek catchment

Catchment areas relevant to this report are as follows:

1) Splitters Creek Catchment: 985 Hectares

2) Local development Catchment: 2.61 Hectares (0.26% of 1)

L ERA

if s
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SAITTED CREEK
j 3

/4

f /
ey,
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- > =

Pre and post development overview photography identifying the surrounding
residential development is provided below.
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Image B: Post Development Site
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3.0 KEY RESOURCE DOCUMENTS

The preparation of this stormwater quality analysis is based on best

management practices and the water quality objectives of the following

reference documents:

1) State Planning Policy 4/10 Healthy Waters. (QLD)

2) Urban Stormwater Quality Planning Guidelines 2010. (QLD)

3) Environmental Protection (Water) Policy 2009: Schedule 1, Fitzroy River
Sub-basin Environmental Values and Water Quality Objectives. (QLD)

4) Queensland Water Quality Guidelines 2009 (QLD)

4.0 STORMWATER QUALITY ANALYSIS

The following outlines the steps in managing the stormwater discharge quality
control for the proposed development:

Step 1: Risk Category Identify the environmental values and
constraints of the subject site:
The ultimate development is considered very
low risk because it is small development size
and significant distance from the closest formal
watercourse.

Step 2: Pollutant Type Identify the relevant exposure to pollutants:
The target stormwater pollutants are litter, and
high sediment and nutrient loading (total
nitrogen, total phosphorus). Stormwater from
urban development's can potentially carry low
concentrations and loads of petroleum
hydrocarbons, surfactants, heavy metals and
residues of pesticides and herbicides that also
need to‘ be controlled.

N
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Step 3: Quality Objectives: Identify the relevant water quality
objectives:
Stormwater Quality Objectives have been
detailed in Section 4.1 below.

Step 4: Mitigation Adopt stormwater mitigation measures
suitable for controlling quality of discharge
in accordance with standards:

Proposed Mitigation Measures are detailed in
Section 5.2 below.

Step 5: Detailed Design: Prepare pollutant export model using
stormwater quality modeling software
(MUSIC):
MUSIC modeling has been completed to
demonstrate that selected management
practices will mitigate pollutant runoff. Detail
summary of calculation output is provided in the
following sections.

Step 6: Construction: During the construction phase it is essential that
the site is managed to control erosion from the
development area, particularly in association
with clearing of surface cover and soil
disturbance. Steps to control erosion during the
construction phase will be addressed during the
Operational Works Application in a Site Based
Management Plan specific to the development.
The plan will identify control measures such as:
° Phased or staged clearing/soil
disturbance to coincide with dry periods
(i.e. construction during the dry season);

. Temporary cover on high erosion risk
areas and rapid establishment of grass
cover after soil disturbance;

N[
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. Contour bunds upstream of soil
disturbance;

. Silt fences downstream of soil
disturbance;

. Check dams and sediment traps at
discharge points from the silt fences.

Step 7: Maintenance Adopted stormwater quality mitigation
measures will require maintenance to remove
litter and sediment, manage vegetation growth
in the swales and control invasive weeds.
Responsibility of these assets will ultimately be
transferred to the Regional Council, in

conjunction with other assets at handover.

QUALITY INPUT DATA:

A preliminary analysis of stormwater discharges for the proposed development
was performed using MUSIC (Model for Urban Stormwater Improvement
Conceptualisation) to evaluate how the development might influence receiving
waters, with specific reference to loads and concentrations of suspended solids,
total nitrogen, total phosphorus and gross pollutants entering upstream in the
Splitters Creek catchment. This assessment included identification of the
existing (ambient) conditions, and identification of the post construction control
values in accordance with the relevant Standards.

Ambient water quality condition has been obtained from Schedule 1 of the
Environmental Protection (Water) Policy: Fitzroy river Sub-basin Environmental
Values and Water Quality Objectives. These objectives are outlined as per the
tables below.

v
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Water area/type
{refer plans
WR1305, WQ13190)

Management
intent {levei of
protection}

Water quality objectives 1o protect aquatic ecosystem Ey'

Surface fresh waters (refer plan WQI1205)

Water: in areas:

HEVm2081-2100,
HEVmm2113

Aquatic ecosvsteme—
kigh ecclogical value

Maintain exizting water guality (20th, S0tk and 30tk percentiles), habitat, biota, flow
and riparian, areas.

Nete: theve s ivufficient information available to establish current water quality for
these waterz. Reder to QWQE for details on how to establirh 2 minimum water
quality dara set for deriving local 20th, 50th 2nd 80th percentiles.

Waters in areas:

HEVa2081-2083

Aquatic ecosystem—
high ecclogical value

Achueve effectively unmodified water quality {20th, 50th and Bth percentiles of
HEV waters), bahivat, bom, flow and ripasian areas.

Note: thave 15 insufficient information available to establich effectvely unmedified
water quality for these waters. Reder to QWOG for details oz how to establick 2
minimum water guality data set for derning local 20th, 50th and S0th percentiles.

Fitrrey Rrver Sub-
bazn fesh waters

Aquatic ecosystem—
moderately dizturbed

¢ ammomia N 20 pgl?

s ownidized N: 60 pg1?

*  orgamic N: 420 pglt

*  total mbogen: <500 ppl?

*  filrerable teactive phosphomus (FRP): 20 pg1®

¢ tonal pheophosus: « 50 upT”

¢ chisropbylla: 5.0 pgl*

¢ dizsohved oxypen: 85%-110% atoraticn®

& rwbidity; <SONTUM

¢ cucpended solids: (B meL?

* pH.65-85"%

s conducivity (BC) basedlowr: -445 uSmb

¢ condustivity (EC) high flow: 250 uSiem®

* oulfae <15 mgl®

o Macroimvenebrater”:
- Taxa richzess {composite): 12-21
—  Tawarichness [edge habitat): 23-33
~  PET taxz richwes- {compesite): 25
—  PET taxa richuess {edge habirar): 2-5
—  SIGWAL izdex (compozte): 3.33-2 85
- SIGMAL index {edge kabitat): 3.31-4.20
- % tolerant taxa {composite); 25-50%
= o tolevamt txa {edpe habatas): 44-56%

Source: Table 2: Fitzroy River Sub-basin Environmental Values and Water Quality Objectives
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In addition to the ambient water quality variables described above, quality

control values for achieving stormwater discharge objectives stated in Table
8.2.2 of the Queensland Water Quality Guidelines 2009: Section 8 Guidelines

for Urban Stormwater are recognized below:

Region HMinimum” reductions in mean annual loads from
unmitigated development (%)
{See Figure 2.5 of Urban Suspended Total Total Gross
Stormwater—Qid BPEM solids phosphorus nitrogen pollutants
Guidelines 2009) (TSS) {TP) (TN) >5 mm
Eastern Cape York 75 60 35 90
Central and Westem Cape York 75 60 40 90
(north)
Central and Westem Cape York 80 65 40 90
{south)
Wet Tropics 80 65 40 90
Dry Tropics 80 65 40 90
|_Central Coast (north) 75 60 35 on. .
I: Central Coast (south) 85 70 45 90
South-east Queensiand 1Y) Y 45 40
Waestern districts 85 70 45 90

Source: Queensland Water Quality Guidelines 2009

Local rainfall data has been collected from the following data source:
Rockhampton Aero (Station ID 039083)
Recorded from 1 January 2005 to 31 March 2010
MUSIC modeling has been completed using a 6 minute timestep

AVAILABLE STORMWATER MITIGATION MEASURES

The proposed subdivisional layout has been designed to connect to the existing

Stage 1 treatment train and to incorporate stormwater quality improvement

devices established during previous stage construction.

Several stormwater mitigation measures can be implemented to reduce both

the quantity of stormwater runoff and the export load of pollutants from the

ultimate development. Measures that are potentially applicable include:

1. Source controls designed to prevent the entrainment of pollutants in

stormwater generated at the pollutant source. These include ‘soft’

controls (public awareness, campaigns, restrictions on pesticide use etc),

erosion controls, street cleaning and litter collection;

N
®)




Fairfield Estate Stage 2 ’ ‘ rle
Reference No. 1021011 nts-ltl-- enplnssers

4.3

2. Runoff reduction controls that lower the volume and peak discharge of
stormwater flows. These reduce the potential for off-site transfer of
pollutants, and lessen the risk of downstream erosion. Structures include
stormwater recycling systems such as rainwater tanks;

3. Infiltration controls that provide treatment and dispersal methods that
allow filtration of stormwater through porous soils such as bio-retention
basins and trenches;

4, Pollution interception controls that physically intercept and retain
stormwater pollutants. Structures may include filter traps, gross pollutant
traps, and constructed wetlands and grassed swales.

5. Trash racks that remove large objects and litter (plastic, bottles, cans and
leaves);

THE PROPOSED TREATMENT TRAIN

The completed MUSIC assessment confirms that quality controls established
during previous Stage 1 development demonstrate compliance with the
desired water quality objectives. During inspection of the downstream
catchment it was observed that these previously constructed SQUIDs may be
needing maintenance. |t is proposed that the existing SQUIDs will be
rehabilitated during proposed construction. Refer Appendix A for detail of
existing downstream quality controls.

Screen image from MUSIC providing concept for proposed treatment train
system is detailed in the image below:

N[
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4.3.1 Ralnwater Tanks
The installation of rainwater tanks in urban houses is considered current best

practice in water sensitive urban design. Tanks allow households to
conserve water, and provide some capacity for the additional discharge
generated by increased roof areas to be absorbed.

For the proposed design, it was assumed that a 5 kL tank would be installed
in each of the lots in the development. It is also assumed that the daily reuse
of this stored water would be 150 L/day. Therefore based on 14 houses the
daily usage rate would be approximately 2.1 kL/day for the overall
development.

4.3.2 Vegetated or Grass Swales
The efficiencies of vegetated or grass swales are predictable and outcomes

have been calculated through MUSIC modeling. The existing swales are

located and dimensioned in Appendix A.

Photo Image: Existing grassed swale at northern end of the development.

N
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Photo Image: Existing grass swale at southern end of the development.

4.3.3 Sedimentation / Bio-retention Basins
Existing sedimentation basins are located directly upstream of each of the

box culverts under Springfield Drive. These structures were constructed as
part of Stage 1 works and will be maintained for the current subdivisional
development.

Photo Image: Existing upstream rock protection including sedimentation basin

N
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Sedimentation basins were also constructed during Stage 1 works as Leaky

Dams. Refer image provided below and Appendix B for detail on Graham
Scott & Associates drawing 040356/29 Rev C .

i.5m ,
1

Recky fill possed over,

TSmm Grizzly 7
Geafobric o /
2z
1L
TEMPORARY LEAKY DAM

SILT TRAP

It is proposed to reinstate this structure as part of the proposed sub divisional

construction.

4.3.4 Infiltration System
An existing infiltration system is located within the grassed swale at the

northern end of the development. This control was constructed as part of
previous development however will be fully rehabilitated as part of the
proposed subdivisional development. A concept diagram of the infiltration

system properties is detailed below:

Overflow weir
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Proposed Infiltration System Properties:

Length: 5.0m
Width: 1.0m
Depth: 1.0m

Exfiltration Rate: 30mm/hr (Sandy Clay)

5.0 RESULTANT DISCHARGE QUALITY

The proposed treatment train has been modeled using MUSIC software.

Stormwater discharge guality has been suitably assessed as follows:

=7| Treatment Train Effectiveness - Receiving Node lﬂ%
1
— Sources — Residual Load — % Reduction—
Flow (ML/yr] 212 594 718
Peak Flow [m3/s) 0.994 261 -162.2
Total Suspended Solids (kg/vr) 356E3 238 933
Total Phosphorus (kg/yr) .91 1.07 86.5
Total Mirogen [ka/yr) 576 136 76.4
Gross Pollutants (kg/w) 562 0.00 100.0

The proposed development will integrate an effective stormwater treatment

train that will provide quality control in accordance with current standards,

and provide an example of best practice in stormwater design.

N[
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6.0 APPENDIX

Appendix A: Stormwater Quality Plan

Appendix B: Fairfield Estate Stage 1: Engineering Drawings
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Appendix A: Stormwater Quality Plan
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Appendix B: Fairfield Estate Stage 1

Engineering Plans
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PLEASE READ THIS COVENANT REQUIREMENT CAREFULLY

As a resident of Fairfield Estate Stage 2, you will appreciate the assistance given by this covenant that forms
part of your contract. The developer of Fairfield Estate Stage 2 will administer this covenant and answer any
inquiries you may have.

The Estate offers quality of life, closeness to the University and a high standard of housing that will assist to
make it a great place to live. To ensure that this standard is achieved and maintained and to secure your

investment, all housing is protected by this document which sets out building and development requirements.
These requirements protect your investment by ensuring that:

e houses are designed and built to achieve good designs and style, with colours that complement each
other and the streetscape

e an attractive residential environment is achieved and maintained, and
e astandard of a landscaping of homes is established and satisfactorily maintained

The Covenant requirements offer peace of mind; you can invest in your allotment and home, secure in the
knowledge that your neighbours are expected to meet the same requirement which protect both the
built and landscaped environment of Fairfield Estate Stage 2.

e Please be sure your builder reads this covenant before the start of the construction of your home.

Special Conditions to Contract between

Pearlarm Pty Ltd (The Seller)
ABN 36 053 526 784 and

(The Buyer)
In respect of Lot on SP 163930

Parish of Murchison, County of Livingstone

Dated:

Fairfield Estate Stage 2 Covenant dated 31 November 2011 3




1, QUALITY ESTATE

The Buyer acknowledges and agrees with the Scller that the land is the final stage of a multi-stage
development being developed by the Seller, the object of which is to establish an attractive
residential area and it is desirable that supervision and control will be exercised by the Seller for the
protection of the interest of the Buyer and all other owners for the time being in respect of the nature
and type of construction to occur on the land and all other land within the development and in
recognition of the desirability of the creation of an attractive development.

2 BUILDING LOCATION ENVELOPES

The Buyer acknowledges that any dwelling house or structure, outbuildings and garages are to be
erected within the boundaries of a building envelope nominated for this allotment, in accordance
with Building Envelope Plan NR9010BBT (dated 4" November 2011), a copy of which is attached
to this Covenant, unless a vanation is approved by Rockhampton Regional Council.

3; BUSHFIRE MANAGEMENT

The Buyer acknowledges that a Bushfire Management Plan (BMP) (version 4 dated 14 August
2011) and a Property Vegetation Management Plan (PVMP) (version 2 dated 5 September 2011)
have been prepared for Fairfield Stage 2 by Denley Environmental Consultants Pty Ltd. The buyer
acknowledges that he/she/they have been provided with a Bushfire Management compendium
which, among other materials, includes a copy of the Bushfire Management Plan and a copy of the
Property Vegetation Management Plan. The BMP and the PVMP may, among other considerations,
impact your house design and fencing materials. Where there is any conflict between this Covenant
and the Bushfire Management Plan or the Property Vegetation Management Plan, the Bushfire
Management Plan and the Property Vegetation Management Plan shall take precedence.

3.1 Building Design Restrictions resulting from Australian Standard AS 3959-2009 (building
standards for bushfire prone areas)
Section 2.5.1 of the Bushfire Management Plan states:

2.5.1 Dwellings Within 50m of a Natural Hazard

Dwellings within 50m of the natural hazard are expected to be subject to radiant heat, not
direct flame.

Dwellings located wholly within 50m of the natural hazard are to be built to Level 1
(AS3959-2009).

Dwellings having portions of the building within 50m of the natural hazard are to have those
surfaces facing the hazard built to Level 1 (AS3959-2009).

Note: The “Natural Hazard” is vegetation above the 92metre AHD contour and uncleared
vegetation within allotments and adjoining the site.

Allotments may be impacted by Level 1 (AS3959-2009) restrictions as follows;
a) Buildings within the Building Envelopes on Lots 11 and 12 are not affected by Level 1
building restrictions.

b) Buildings within the Building Envelopes on Lots 1,2, 5, 6, 8, 9, 10 and 13 are partly within
50 metres of the Natural Hazard and therefore buildings on those lots are to have those
surfaces facing the hazard built to Level 1 (AS3959-2009).

Specifically, the foilowing facades of buildings must be constructed to a Level 1 standard;
Lot 1: North western fagade;
Lot 2. Northern fagade;

Fairfield Estate Stage 2 Covenant dated 31 November 2011 4




Lots 5, 6, 8,9, 10: Eastern fagade;
Lot 13: Northern and Easter fagade;

¢) Buildings within the Building Envelopes on Lots 3, 4, 7 and 14 are wholly within 50 metres
of the Hazard and therefore buildings on those lots are to be fully built to a Level 1
(AS3959-2009) standard.

4. GEOTECHNICAL ASSESSMENT AND SLOPE STABILITY

The Buyer acknowledges that a Geotechnical Report and Stability Assessment have been prepared
for Fairfield Estate Stage 2 by Soil Surveys Engineering Pty Ltd and that a copy of that Report has
been provided to the buyer. The report contains recommendations in relation to house dwellings and
structures to be built on the allotments. Where there is any conflict between this Covenant and the
Geotechnical Report, The Geotechnical Report shall take precedence.

The report states that the Building Envelopes in Lots 1 to 12 are within the Very Low Hazard rated
zone while the Building Envelopes on Lots 13 and 14 are rated Low Hazard.

Following are some (but not exhaustive) relevant extracts from the Report:

TABLE 3 BUILDING COMMENTS
Hazard Building Restrictions®
Rating

Very Low No restrictons on cut and fills on site provided they ate engineer designed ang carred out in
accordance with AL 37BB-1068. Building construction methods will vary wehin zore with the
use of normal residental type construction possible e slab on ground) over most of the zome

Low No resmicrons on cut and fills on sie provided they ate engineer designed and cartied out in

accordance with &S 378B-1068. Building construction methods will vaty within zone with the

ute of normal residential ype construction possible lie slab on ground) over mostof the zone
The use of 3 mone fiexible construction may be required near the edges of e zone

“Based on the field observations, published hazard mapping and subsurface conditions
encountered by the test pits from the geotechnical study at this site, it is concluded that the
proposed subdivision development including the future construction of residential
buildings, would not adversely affect the slope stability conditions at this site.”

It further states that:

“Prior to house construction, a site specific investigation should also be carried out for
each individual house site taking into account not only foundation requirements but also
stability considerations for each specific development proposal, particularly within the
moderately to steeply sloping portions of the site.”

The Buyer acknowledges that for lots 13 and 14, slab on ground is not permitted for houses and
house types must consist of suspended timber floors founded on piers and/or posts. Pole houses are
permitted on Lots 13 and 14.

Buyers of Lots 1-12 are encouraged to adopt as far as practicable the recommendations of the
Geotechnical Report and to be incorporate them into house design. The final approval of building
design will rest with Rockhampton Regional Council at the time of lodgement of a building
application.

Following is an extract from the Geotechnical Report outlining Hazard Mitigation and
Recommendations. In addition to the above specific requirements for some lots all buyers agree,
where applicable, to adhere to the recommendations.

Fairfield Estate Stage 2 Covenant dated 31 November 2011 5
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7.0 HAZARD MITIGATION & RECOMMENDATIONS
1.1 General

In order to preserve the stable condition of this site. «t is considered essentia’ that gsod
hilside engneerng constructon practice be employed during development of the
proposed alotments and associated access roads particularly where otated on sloping
land. The rotes and illustrations attached in Appendix 1 of this report outine some typical
hil'side constructiors guidelines ncluding, earthworks. erosion contro! and drainage
practices for hiliside areas whnch shoud be taken into account as applicable.

in order to ensure longterm stabilty of the site upon developrent, the
restrictionsiprecautions inciuded in the following sections shoulé also be taken nto
account,

1.2 Subdivisional Earthworks

The proposed subdivisional earthworks are understood to consist of the foliowing:-

» Cuts of less than 1.0minlots610 9.
* Fills of up to 1.8m along the south-westem boundary.

Procedures

Earthwork procedures should be carried out in a responsible manner in accordance with
AS 37981995 ‘Gudefines on Earthwerks for Commerc:al and Residential Developments’.
it s recommended that the earthworks contractor make himself familar with site
conditons. Of particular note 1s the removal of existing fill material, eg. bouiders in the
depression in Lots 5 and 5.

Underground Services

Where footings are located adiacent to underground services. the foolings (including
retaining walls) should extend to base a minimum of 200mm beiow the trench base level
for a distance of 1.0 out from the trench. Beyond 1.0m the footings should be taken a
minimum of 200mm below an imaginary line drawn up at 45° from the trench base level
{Figure 3). Notwithstanding the above comments, all temporary support must consider
the site conditions and natural foundations at the time of construction.

These requirements do not override minimum footing levels.

# SOIL SURVEYS ENGINEERING
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Based on geotechnical knowledge of excavationsfearthworks on projects in the local area

and the findings of the investigation. the following comments can be made on excavation
characteristics -

+ Excavation by a medum size to large excavator using a bucket of the sod and
upper 500mm, or so, of the weathered rock is expected to be possible.

+  Excavation further into the weathered rock may be possible using a single tyne
ripper on an excavator.

+ Below these levels, a medium to large excavator using hydrau'ic rock hammers
will be required.

»  Trenching

Trench excavations in the soils and upper 500mm, or so. of the weathered rock
should be ‘within the capacity of a medium size backhoe or small excavator.

+ Below these levels a larger excavator would be required for excavation further
into the weathered rock.

In areas of shallower, stronger rock, specialised tools, eg. rock breakers, may be
required.

Fairfield Estate Stage 2 Covenant dated 31 November 2011
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Ripping depths can be signficanty increased when the rock 's Ledded. laminated and
highly jointed. The nature of the rock and inherent planes of weakness {clay and quartz
seams) therefore piay an imporant pant in rock excavation assessment as wel as
logist:cal factors such as the manoeuvrabilty of the excavation piant to take advantage of
(any) favourable giscontinuities in the rock.

1.3 Recommendations with Respect to Construction

7.3.1  General Requiremenis for Development of Residential Lots

Contnued long term stability of the site as well as of each allotment within the proposed
development is subject to development of the site and each indiv.dual aliotment vaithin the
site, faking p'ace in accordance with the guidelines of this report and relevant Australian
Standards and good building practices.

Based on the field observations. published hazard mapping and subsurface condtions
encountered by the test pits from the geotechnical study at this site, it is conciuded that
the proposed subdivision development including the future construction of residential
buildings, would nct adversely effect the slope stabilty conditons at this site. This
conclusion is qualified by the following provisos:

* The subdiwisional works should be designed and constructed in accordance with
sound and proper engineering principles.

* All cuts and filis are designed, supervised and certified by a suitably qualified
engneer.

+ Likewise, the future buildings to be constructed cn the Lots shouid bz planned
designed and constructed in accordance with sound and proper engineering
principles. and more specifically in accordance with good hillside construction
practices {refer Appendix ).

* All construction works to be carmed out in accordance with the recommendations of
this report.

* All sites which contain areas of moderate Hazard ratings are to be subject to a further
site specific stabilty assessment to confirm that the proposed development complies
with the recommendations of this report and good engineering practice.

* All buildings that are to be constructed within an area that extends 20m above and
50m below any zone designated as moderate to also be subject to a further sie
specific stabiity assessment 1o confirm that the proposed development complies with
the recommendations of this report and good engineering practice.

# SOIL SURVEYS ENGINEERING
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* The access and drainage infrastructure must be properiy and effectively maintaned.

to ensure that all stormwater is intercepted and controlied. This requirement extends

to each individua' Lot. so that all owners anc occupiers remain aware that ongoing
maintenance of the site crainage 's essential for continued site stabiity.

Pror to house construct:on a sile specific investigation should also be carried cut for each
individual house site taking into account not only foundaton requirements but also
stabitty considerations for each specific development proposal particulardy within the
moderalely to steep'y sloping portions of the site.

The foliowing recommendations should be adopted :-

» All engneenng works should follow the appropriate codes 1 .e.

+ Earthworks - A5.3798-1996 "Guidelines on Earthworks for Commerciai and
Residential Developments’. Further genera! recommendations are provided in
Section 7.3.1.

+ Footings for buiidings - AS.2870 'Residential Siabs and Footings'.

» Retaining structures - AS4678 ‘Earth Refaining Structures’.

+ Road pavements - AS3727 'Guide to Residential Pavements’ er Local Council

Requirements.

+ Vegetaton - where possible the prompt re-establishment of ground cover should be
undertaken to reduce the risk of surface sccur during and foliowing rainfall. VWhere
not possible. other forms of surface protect:on should be adopted.

* Al filing works should be undertaken under Level 1 type supervision with particular
reference o Section 2 {1) and 2 {j) of AS3788-15%6.

+ Gully filing - Any earthworks carried out in the existing guliies shouid take into
consideration potential flows and their effect on surface scour. The effect of these
earthworks should be to reduce the velocty of any water flow and collect seepage
and overland flow into an engineer designed system to minimise any impact of the
proposed fill and existing natura! slopes.

7.3.2 Construction and Earthworks

Comments with respect to restrictions on construction for each hazard rating are outlined
in Table 3.

& SOIL SURVEYS ENGINEERING
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TABLE 3 | 0 NT
Hazarg Building Restrictions”®
Rating
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wee of nera resicient s tyde sonstruction possisla jte. slab or graamel over most of the zeng
Low Mo restricions on ot and it 5 on site provided they ave ergiresr desigred ard camsd o i
2sECTCINCE with AD 2738-19E5 Bulding sonstruct o metrods wil vary wtnn Zore with e
wse of norma resiclenta’ tyoe constructicn pessiole ie. slab or groarei cver mast of the zons
Tre use of 3 rove fexbie sansiraction may be requed rea- the edges of the zzne
Noderate YaximJar cuts are restriciec to 2.0 and fil eighte are restticiec 10 1 Om amc sqoule b2
enjneer cesignac ano carred out n zocordarce with AS 2T785-13%€. Suilding construzton
metrcds wi vay wthnzore. The Lse 2* rormai resicential 7ype consiruct o die slzk on
ground: may be possidle depending cn cut and fill "eqaitemeris aro size of s a0 However,
+e use of 3 more Texd'e corstructor is preferrec far the majorty of tte zore.
7.4 House Types

it 1s recommended that in areas with slopes of 15 degrees or steeper, house types should
cons:st of lightweight, flexble construction with suspended tmber floors founded on piers
and posts.

Siab on ground construction is not recommmended on these slopes other than

for small structures such as garages, subject to detailed evaluation by an experienced
geotechnical engineer.

In areas with slopes between B to 15 degrees, preference should also be given to
nen-stab on ground construction unless the ground slabs are stepped down the siope.

VWhere ground slopes are less than B degrees, siab on ground construction may be

7.5 Drainage

Appropnate drainage provisions are essenta in any development. Adequate subsoil and
surface drainage should alsc be incorporated in the driveway construction, as well as any
retaineng wall construction and service iines. Further specific comments can be provided
once a site layout has been finalised.

Roofwater should nct be discharged on the allotments, particularly on sioping sites but
should be taken via piped conduits to the road drainage system, to a piped interiot
drainage system or to water sterage tanks. Any overflow from water storage tanks should
be piped to the road dranage system or interlot drains.

Concentrated water discharge should be dispersed over a wide zone to prevent possible
confluence which may cause erosion and scour or trigger possible mass movement.

# SOIL SURVEYS ENGINEERING
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AUSTRALIAN GEOGUIDE LR8 (CONSTRUCTION PRACTICE)
[HILLSIDE CONSTRUCTION PRACTICE
Sensible developmen: prattces 3¢ 'equred wher suldirg or Als des, partic.lar y if the bi side nis more than a low

figk 3Fnstability 1GesGude LRT. Only oliidngy technigues irtended 1o manizim orrecuze ire overailevsl of landslice
risw ghale o2 corsicered. Exa~oles of goco 4 s:de construzt 09 pracuze sre i usteated ke cw.

EXAMPLES OF GOOD HILLSIDE CONSTRUCTION PRACTICE
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WHY ARE THESE PRACTICES GOOD?

| Roadways and parking areas - are paved and Incorporate kerbs which prevent water discharging straight inlo the

hillside (GeoGuide LRS).
Cuttings - are supported by retaining walls {GeocGuide LRE).

Retaining walls - are engineer designed 1o withstand the Jateral earth presswres and surcharges expected. and include
drains to prevent water pressures developing in the backfill. Where the ground slopes steeply down towards he high
side of a retaning wall, the disturbing force (see GeoGuide LRE) can be two or more limes that in level ground.
Retaining walls must be designed taking these forces into account.

Sewage - whether treated or not is eilher taken away in pipes or contained in propery founded lanks 5o it cannot soak
into the ground.

Surface water - from foofs and other hard surfaces is piped away to a suitable discharge point rather than being allowed
to infiltrate into the ground. Preferably the discharge point will be in a natural creek where ground water exits, rather
than enters, the ground. Shallow, lined, drains on the surface can fulfil the same purpose (GeoGuide LR5).

Surface loads - are minimised. No fill embankments have been built. The house is a ightweight structure. Foundation
loads have been taken down beiow the level al which a landslide is likely to occur and, preferably. to rock. This sort of
construction is probably not applicable to soil slopes (GeoGuide LR3). If you are uncertain whether your site has rock
near the surface, or is essentially a soil sicpe, you should engage a gectechnical practitioner to find out

Flexible structures - have been used because they can lolerate a certain amount of movement with minimal signs of
distress and maintain their functionality.

Vegetation clearance - on soil slopes has been kept to a reasonable minimum. Trees, and to a lesser extent smatler
vegetation, take large quantities of water out of the ground every day. This lowers the ground water table which in tum
helps to maintain the slability of the slope. Large scale dearing can result in a rise in water table with a consequent
increase in the likelthood of a landslide (GeoGuide LR5). An exception may have to be made 1o this rule on steep rock
slopes where trees have littie effect on the water table, but their rools pose a langslide hazard by dislodging boulders.

Possible effects of ignoring good construction practices are illusirated on page 2. Unfortunately, these poor construction
practices are not as unusual as you might think and are ofien chosen because, on the face of it, they will save the
developer, Or owner. money. You shouid not Jose sight of the fact that the cost and anguish associated with any one of
the disasters illustrated, is likely to more than wipe out any apparent savings al the outset.

ADOPT GOOD PRACTICE ON HILLSIDE SITES

174 Australian Geomechanics Vol 42 No 1 March 2007
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'AUSTRALIAN GEOGUIDE LR8 (CONSTRUCTION PRACTICE)
EXAMPLES OF POOR HILLSIDE CONSTRUCTION PRACTICE
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WHY ARE THESE PRACTICES POOR?

Roadways and parking areas - are unsurfaced and lack proper lable drains {gutters) causing surface water to pond and
soak into the ground.

Cut and fill - has been used to balance earthworks quantites and level the site ieaving unstable cut faces and added
large surface loads to the ground. Failure to compact the fill properly has led o settiement, which will probabty continue
for several years afler compietion. The house and pool have been busit on the fill and have settied with it and cracked.
Leakage from the cracked pool and the applied surface loads from the fill have combined to cause landslides.

Retaining walls - have been avolded, to minimise cost. and hand placed rock walls used instead.  Without applying
engineering design principles, the wails have failed to provide the required support to the ground and have failed,
creating a very dangerous situation,

A heavy, rigid, house - has been built on shallow, conventional, footings. Not only has the brickwork cracked because
of the resuiting ground movements, but it has aiso become involved 1n a man-made landslide.

Soak-away drainage - has been used for sewage and surface water fun-off from roofs and pavements. This water
soaks infc the ground and raises the waler table (GeoGuide LRS). Subsoll drains that run aiong the contours shoudd be
avoided for the same reason. i fell necessary, subsoil drains should run steeply downhill in a chevron, or herring bone,
pattern. This may conflict with the requirements for effluent and surface water disposal (GeoGuide LRY) and if so. you
will need 1o seek professional advice.

Rock debris - from landslides higher up on the siope seems likely to pass through the site. Such locations are often
referred 1o by geolechnical practitioners as "debris flow paths'. Rock is normally even denser than ordinary fill, so even
quite modest boulders are likely to weigh many tonnes and do a lo! of damage once they start to roll.  Boulders have
been known 1o travel hundreds of metres dewnhill leaving behind a trail of destruction.

Vegetation - has been completely cleared, leading to a possible rise in the water table and increased landslide risk
(GeoGuide LR5).

DON'T CUT CORNERS ON HILLSIDE SITES - OBTAIN ADVICE FROM A GEOTECHNICAL PRACTITIONER
More information relevant to your particular situation may be found in other Australion GeoGuides:

*  CGecGuide LR1 - introcuction e  GeoGuide LR6 - Retaining Walls

+  GecGuide LRZ - Landsides «  GeoGuide LR7 - Lancslide Risk

e  GecGuide LR3 - Landslides in Soil *  GeoGuide LRO - Effiuent & Surface Water Disposal
* GeoGuide LR4 - Langsides in Rock GeoGuide LR10 - Coastal Landslices

+ _GeoGulde LRS -'Waier & Drainage » _ _GeoGuide LR11 - Record Keeping

The Australian GeoGuides (LR senes] are a set of pubhcations intended for property owners: local counciis: planning authorities;
developers, insurers. lawyers and, in facl anyone who lives with, or has an nterest in. a natural of engineered siope, a cutting, or an
excavation. They are intended to help you understand why siopes and retaining struclures can be a hazard and what can be done with
appropiate professional advice and loca! councll approval (i required) to remove, reduce of minimise the risk they represent. The
GeoGuides have been prepared by the 1 a0k , @ specialist technical society within Engineers Austraiia. the
national peak body for all engineering disciplines in Australia, whose members are professional geatechnical engineans and engineering
geologests with a particular interest in ground engineenng  The GecGuides have been funded under the Australian governments’
National Disaster Mttigaiion Program.
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5 BUILDING HEIGHT RESTRICTIONS

The buyer agrees that the maximum height of a house at any point, including any ancillary buildings
or structure (excluding a television antenna) shall not exceed:

a. Secven metres above ground level to the height of the eaves, and

b. Nine metres to the highest point of the roof.

The buyer further agrees that the building height at any point shall not exceed two storeys above
ground level.

Additional building height restrictions apply to Lots 4 and 14. Special height restrictions are
necessary for these two lots to ensure an adequate reticulated water supply. Buyers of Lots 4 and 14
acknowledge and agree that the highest floor level of any dwelling house shall not exceed a level of
92 metres AHD.

The Seller agrees that a surveyed level bench mark will be placed near each building envelope on
Lots 4 and 14 by a Registered Surveyor, marked with the level of that bench mark, The Seller will
provide the Buyer with a copy of plan NR9010BBT annotated with the approximate location and
accurate AHD level of the bench mark, certified by a Registered Surveyor. This will be provided
by the Seller to the Buyer at no cost to the Buyer.

6 SPECIFICATIONS FOR DWELLING HOUSE etc.

a. The following specifications shall apply to any dwelling house or structure, outbuildings and
garages being erected on the above-described land;

b. Building materials and colour scheme applied to any future dwelling shall consist
primarily of non-reflective materials and colours. If reflective materials form part
of any future dwelling, the level of reflectivity of the material/colour shall not
exceed 10% on the southern and western facades of the dwelling. Windows on the
dwelling's southern and western facades must comprise non-reflective glass only.
Roofing must be of a material and colour that is non-reflective,

c. The colour scheme applied to any dwelling must contribute towards camouflaging
the dwelling into the hill face's natural bush-like setting. For example, white or
cream colours are prohibited on the roofs and southern and western facades due to
their high reflective properties and inability to blend into the area’s leafy bush-
like setting. Dark greens and browns are encouraged especially upon the roof and
the southern and western external facade walls.

d. The roof shall be constructed of concrete or terracotta tiles, shingles or factory processed
coloured metal sheeting. The exterior finish of all facia and gutters shall be of factory
processed colour finish and downpipes painted to blend with wall colour. The pitch of the
roof shall not exceed 22.5%.

e. The improvements constructed on the land shall be used only for a single-family residence.
f. No second-hand or sub-standard materials shall be used in any structure including fences.

g. External electric or gas hot water systems shall be located so as not to be visible from any
public street.

h. Concrete, slatecrete, brickcrete or clay paved driveways are to be completed at the same time
as the residence and before occupation of the dwelling.

Fairfield Esta;fe Stage 2 Covenant dated 31 November 2011 13




7 DWELLING HOUSE FINISHES

Galvanised iron, zinc or aluminium coated steel and corrugated cement-fibre sheeting are not
allowed as either a wall or roof cladding.

Plain, painted or split faced concrete blocks are not approved for any "Building works".

These provisions assist in the protection of your investment by ensuring that an attractive residential
environment is achieved.

8 DETACHED SHEDS

Garages
Detached garages cannot occur forward of the streetfront wall of the house. Where detached garages
contain the external storage arca, they need to incorporate the garage doors and enclosed sides.

Sheds and other structures

Sheds and other structures shall not be positioned forward of any street facing walls of the house.
Sheds, lawn lockers and other structures should have a minimum setback of 1.0m from side and
2.0m from rear boundaries, and be positioned so as not to be visible from public areas.

Sheds etc. less than 20 m® in area will be permitted with wall and roof cladding in colourbond or
similar with a wall height to a maximum of 2.4 metres. All sheds exceeding 20m” to a maximum of
36 m” should be constructed of materials that match the main dwelling. The roof pitch, wall height
and material should also match the main dwelling,

Proprietary pre-painted lawn lockers or pre-painted metal garden sheds may be erected without

approval by the Seller provided they are not plain galvanised, reflective or of a white or cream
colour.

Galvanised iron, zinc or aluminium coated steel and corrugated fibre cement sheeting will not be
allowed as either wall or roof cladding.

9 FENCING AND RETAINING WALLS

The fencing and retaining walls used around your home and those of your neighbours will affect the
overall appearance of Fairfield Estate Stage 2.

Swimming pool surround fences shall fully comply with the Local Government
requirements as to pool fencing.

Notel: The buyer should read clause 3 above for the impact of Bushfire Management on fencing
materials. Buyers of Lots 1 to 4 acknowledge and agree that fencing along the north western
boundaries of Lots 1 to 4 will be constructed from non-combustible materials.

Notel: All fences are to be fully installed on completion of construction of the dwelling prior to
occupation.

Note 2: Cut and fill of an allotment is prohibited unless it is undertaken in accordance with plans and
specifications prepared by a properly qualified consulting engineer. Any resulting retaining walls
must be completed prior to the occupancy of the new home.

Notwithstanding the provisions of the Dividing Fences Act Qld 2011, the Buyer shall not make any
claim, demand or request of the Developer for the erection of any fence or fences which the Buyer
may wish to erect and it is expressly agreed between the parties hereto that the provisions of the
Dividing Fences Act Qld 2011 shall have no application herein.

Fairfield Estate Stage 2 Covenant dated 31 November 2011 14
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NO RELOCATABLE BUILDINGS

The Buyer shall not erect or permit to remain on the land any building previously erected on other
land or any caravan, tent or living shelter of any kind.

NO LIVING IN INCOMPLETE DWELLINGS
The Buyer shall not live in the dwelling until it has been completed.
RUBBISH OR GARBAGE BINS

Rubbish and garbage bins and associated household rubbish must be screened from any view from
the street except on the day of rubbish collection by the Rockhampton Regional Council.

SATELLITE DISHES AND TV ANTENNAE

Satellite dishes and radio masts shall be located so as not to be visible from any public street.

SUBDIVISION OF LARGE LOTS

The Buyer/s acknowledge that the allotment has been offered for sale as a single residential site only
and the Buyer/s agree that they will not apply to the Rockhampton Regional Council or any other
relevant body to reconfigure the lot or reduce its size or convert it to multiple lots.

CHANGE OF USE

The Buyer/s acknowledge that the land has been offered for sale as a single residential site only and
as part of a planned residential estate incorporating specific designs, layouts, roads, accesses and
specified facilities and accordingly, the Buyer/s agree that they will not:

a) Apply to the Local Government or any other relevant body for permission to erect a multiple
dwelling or make application for approval of a material change of use to enable the
registration of a Plan or a Community Titles Scheme under the Body Corporate and
Community Management Act 1997, ;

or

b) Without the express consent in writing of the Seller first had and obtained sell, assign,
surrender or in any way dispose of the land, whether in whole or in part, for use as a road or
access to other land (including any existing or planned road or access) nor make or join with
any others in making any application to the Local Government or any other authority for
material change of use of the land or for permission or authority to deal with the land for
such purposes nor consent to any such application.

LANDSCAPING AND MAINTENANCE OF THE LAND

Prior to Construction: The Buyer will not permit rubbish to accumulate or be placed on the
allotment and will ensure that the grass on the allotment is mowed regularly and that the weeds are
removed regularly. If in the opinion of the Seller rubbish has accumulated on the allotment or there
is an excess growth of grass and weeds on the land then upon the giving of 7 days notice, the Seller
and/or the Seller’s agents and/or independent contractors may enter the allotment for the purpose of
generally tidying up the allotment including without limitation, slashing or mowing grass and weeds
growing on the allotment. The Buyer will pay to the Seller on demand the costs of carrying out such
work and any other costs incidental to getting this work done.

During construction: If the Seller has grassed and/or otherwise landscaped the footpaths in front of
the land or adjoining land the Buyer shall ensure (and that builders and subcontractors working on
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the land shall) at all times keep the grass and/or landscape fully maintained in its original condition.

The builders and sub-contractors thoroughfare will be from the kerb to the front boundary of the said
lot not from adjoining lots.

After construction: The Buyer shall landscape that part of the Land between the front of the
dwelling house and the front boundary of the land. Such area shall be grassed (by laying turf) within
3 months of the practical completion of the dwelling house. The Buyer shall maintain the land in a
clean and tidy condition and all buildings and fences erected on the land in good order and repair to
the satisfaction of the Seller.

The Seller may by itself or by its agent and with or without workmen and others at all reasonable
times during daylight hours enter and view the state of the land and the buildings and fences erected
on the land and the appearance of the garden areas and if considered necessary deliver to the Buyer a

notice in writing requiring the Buyer to landscape or to clean and tidy the land or maintain and repair
the buildings and fences.

If the Buyer fails to comply with a notice to landscape or to clean and tidy the land or to maintain
and repair the buildings and fences within 7 days of receiving it the Seller and its agents or workmen
may enter and carry out the matters specified in such notice at the Buyer’s expense.

The Buyer shall pay the cost of carrying out such matters to the Seller on demand including any
legal fees expended by the Seller in respect to this matter,

17 TREES

The Buyer acknowledges that a copy of the Bushfire Management Plan referred to in Clause 3 has

been provided and agrees to implement and/or abide by the recommendations contained
therein in relation to bushfire management.

Throughout the subdivision there are a number of trees, which have been retained to enhance the
natural environment and provide a natural habitat for wildlifc and shade in our tropical climate. The
Developer aims to maintain the existing flora where possible.

Where trees need to be removed, they must be cut down and completely removed including stump
from the site within 48 hours.

18 EASEMENTS

The Buyer must comply strictly with the terms and conditions of any Easement burdening the land
for drainage and associated purposes and, without limitation, must:-

(@) keep the Easement Area free from all obstruction except in connection with the normal use
of the Easement Area in a manner not inconsistent with the rights and privileges granted to
the Grantee;

(b) not place on the Easement Area any soil, fence, stone, timber or fill of any substance or kind

nor alter the levels or gradients of the Easement Area by excavation, extraction or
contouring;

Words or phrases used in this covenant shall have the same meaning as in the Instrument of
Easement.

19 VEHICLE PARKING

1. The buyer agrees to provide a minimum of two (2) on site car parking spaces, one of which must
be covered.

2. At the house, no more than one (1) truck, van, utility, bus or other vehicle with a maximum
Gross Vehicle Mass of 4.5 tonnes associated with or used in the employment of any resident of
the house shall be permitted to be parked, stored or garaged on the site.
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3. If the vehicle referred to in 2 above is not parked, stored or garaged under the house under the

house or in a shed, garage or the like, it is to be stored behind the front alignment of the house to
any road frontage.

4. The parking space for the vehicle mentioned in 2 above shall be in addition to the minimum two
parking spaces referred to in 1 above.

5. Driveways provided into the site shall be in accordance with the Capricom Municipal
Development Guidelines.

CREATION OF A LIGHT NUISANCE IS NOT PERMITTED
The buyer agrees that installation of lighting for the specific purpose of being able to play a sport, in

particular tennis, on the site during times when there is no daylight is not permitted.

SECTION 55 PROPERTY LAW ACT

This covenant is not intended to create any duty enforceable by a third party under Section 55 of the
Property Law Act 1974,

NO MERGER

This covenant shall not merge on completion but shall continue in full force and effect and remain
binding on the Buyer and the Buyer’s heirs, executors, administrators, successors and assigns.

DEED OF COVENANT

The Buyer shall not sell or transfer the land without obtaining a deed of covenant from the Buyer or
transferee in favour of the Seller (or its successors, executors, administrators or assigns) to be bound
by the agrecments contained in these covenants in the same manner and to the same extent as if the
Buyer, transferee had signed this contract as Buyer. The Buyer will be liable for any negligence or
non-compliance in this regard and on receipt of such new covenant the Buyer’s obligation to the
Seller shall cease.

BREACH OF BUILDING COVENANT

If the Buyer is in breach of any of these covenants and this Contract has not been completed then the
Seller shall have the right to terminate this Contract by written notice to the Buyer. The Seller’s
right under this covenant shall be in addition to any other rights the Seller has against the Buyer.
SELLER’S LEGAL COSTS AND EXPENSES

The Buyer shall upon demand by the Seller pay all costs (as between solicitor and client) and
expenses incurred by the Seller in relation to:

(a) any letter or demand issued by the Seller or its solicitors to the Buyer requiring performance
by the Buyer of its obligations under this covenant;

(b) any notice lawfully given by the Seller to the Buyer pursuant to this covenant;

(¢ any application by the Buyer to the Seller to vary or exclude any of the obligations under
this covenant (whether successful or not);

(d) any proceedings lawfully brought by the Seller to enforce the performance by the Buyer of
its obligations under this covenant including any proceedings brought by the Seller against
the Buyer to recover any monies which are due and owing by the Buyer to the Seller.
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Buyer

I/We acknowledge that I/we have read and fully
understand these covenants.

Date

Fairfield Estate Stage 2 Covenant dated 31November 2011

Sellor - Pearlarm Pty Ltd

Signed by Alphonse Henry Klerkx
Sole Director Pearlarm Pty Litd
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Denley Environmental Consultants Pty Ltd.

\ ABN: 97119 141 454
R PO Box 1988 Yeppoon QLD 4703.
-y Email: ian@denley.com.au

Phone: 0428 182 247

PROPERTY VEGETATION MANAGEMENT PLAN.

DERM CONCURRENCE AGENCY PoLICY FOR RECONFIGURING A LOT
(RAL)—VERSION 2, 21 OCTOBER 2009

FOR A DEVELOPMENT APPLICATION ON
LoT 2 ON SP163918, ROCKHAMPTON QLD

ROCKHAMPTON REGIONAL COUNCIL
These plans are approved subject to the current

conditions of approval associated  with

Development Permit No. D‘lﬁO'ZOl -
ated. 2L |2
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1. Acronyms Used

EPBC: Environmental Protection & Bicdiversity Conservation Act 199 (Federal)
NCA: Nature Conservation Act 1594 (Queensland)

PMAV: Property Map of Assessable Vegetation (DNR&M, Queensland)

PVMP: Property Vegetation Management Plan (DNR&M, Queensland)

RE:  Regional Ecosystems vegetation unit (Queensland Herbarium)

SPP 1/o3 Guideline:  Guidelines for assessing and mitigating hazard in relation to the
SPP 1/o3

SPPifo3: State Planning Policy a/o3, Mitigating the Adverse Impacts of Flood,
Bushfire and Landslide

VMA: Vegetation Management Act 1599 (Queensland)
FMA: Fire Management Area '
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2. Executive Summary

This report addresses the relevant DERM performance requirements for Reconfigure a Lot

for a proposed development on Lot 2 on SP163918. The proposed development will create
14 new allotments for residential purposes.

Clearing of assessable vegetation has been assessed as potentially occurring as a
consequence of a fire management area (FMA) surrounding the building envelope on
proposed lot 4. Total clearing would be up to 0.0gha.

There were no trees or large shrubs within this area at the time of site inspections.

Clearing of the FMA would consist of slashing to maintain the existing grasses and other
woody vegetation to a height no greater than 15 centimetres.

No large trees or shrubs would be disturbed in maintaining this portion of the FMA.

The area of clearing has been assessed as meeting the DERM RalL Performance
requirements.

. A e T R s SRR ETRLTR
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3. Background

3.1 Purpose

This report addresses the relevant DERM performance requirements for Reconfigure a Lot
for a proposed development on Lot 2 on SP163318. The proposed development will create
14 new allotments for residential purposes comprising 12 standard lots and 2 Community
Title Scheme Lots with Common Area. The applicant is Pearlarm Pty Ltd.

3.2 Lot Description

The subject lot is situated within both the Norman Road Residential Area and the Berserker
Range Environmental Protection Area (BREPA). The subject lot is 6.087ha in area.

3.3 Location

The subject lot is located at the end of Eucalyptus Drive in Norman Gardens. Eucalyptus
Drive is accessed from Norman Road, North Rockhampton.

Figure 1.Location of the subject allotment is indicated by the red boundary line.
3.4 Development Purpose

The proposed development is for an urban purpose. Detail on the development is contained
in the Development Application.

3.5 Assessable Vegetation

The allotment is freehold land, situated partly within an area zoned as residential and partly
within an area zoned as an environmental protection area (2.4ha). Regional Ecosystems
Vegetation mapped within the BREPA is considered to be assessable vegetation for the
purposes of the Development Application. the BREPA lies above the g2m contour in the
Rockhampton Regional Council Planning Scheme. See the Development Application by A H
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Consulting Surveyor for detail on the proposed lot configuration and zone maps
(appended).

3.6 Essential Habitat

There is no essential habitat mapped on the subject allotment,

The surrounding area is mapped as an area of essential habitat for the Short-necked Worm-
skink, Anomalopus brevicollis.

A site assessment was conducted and suitable habitat for the skink was not located on or
near enough to the site to be affected by the proposed development.
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4. Property Vegetation Management Plan

4.1 Summary

It is proposed to provide 14 residential allotments consistent with the Rockhampton
Regional Council Planning Scheme guidelines for the zonings over the land.

The development application is an Ral application requiring IMPACT Assessment and
public notification.

411 Zoning

The allotment comprises of 6.087ha of freehold land. Within the Rockhampton Regional
Council Planning Scheme, it is situated partly within an area zoned as residential and partly
within a 2.4ha area zoned as an environmental protection area (BREPA). See the
development application for the planning scheme maps over the land.

4.1.2 Application of the DERM RaL Policy
This PVMP has been assessed as:

e an Urban Purpose in an Urban area for the land zoned as residential; and

e an Urban Purpose in a Non-Urban Area for the land zoned as Environmental
Protection Area. Activities in this area consist of o.05ha to be managed as a fire
buffer for a dwelling within the proposed lot 4 building envelope.

4.1.3 Site Vegetation

Vegetation on the subject allotment is mapped as containing RE's 11.12.6a/11.12.4/11.12.3
in a ratio of 55/25/20. See Figure 2 for an extract of the Regional Ecosystems mapping over
the subject allotment.

Two independent site investigations have assessed vegetation on the allotment as
consistent with RE 11.12.3. A site investigation was undertaken by Friend and Associates for
the purpose of a bushfire hazard assessment. Friend determined the vegetation on the
allotment to be RE 11.123. A subsequent investigation by Denley Environmental
Consultants noted the ecologically dominant layer to be consistent only with RE 11.12.3.

4.1.4 VMA Status
The VMA status for all RE communities on the site is Of Least Concern.

The Regional Ecosystems map of the area is provided as an extract in Figure 2 and the
whole map is appended to this report. An aerial image of the site is provided in Figure 1.
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Figure 2. Regional Ecosyst 6/08/2011). The allotment is mapped as
RE's 12.12.6/11.12.4/11.12.3. All RE communities have a VMA status of 'l east Concern. The blue hatched area is
essential habitat. This is not located on the allotment. The allotment is highlight by the bold black line.

4.2 Proposed Clearing

Clearing is confined to specified building envelopes, access roads and easements and
essential services defined in the RaL application.

All allotment boundaries are outside assessable vegetation. Lot 4 represents the balance of
the land and entirely contains the area of assessable vegetation (the BREPA).

Clearing of assessable vegetation is confined to approximately 0.05ha, comprising part of a

fire management area to protect a dwelling on proposed lot 4 (See Plan NRgo10B in the
Appendix).

There is approximately 2.4ha of assessable vegetation on the lot. Retained vegetation will
be of a size that is mappable within the Regional Ecosystems Vegetation mapping and
retain existing connectivity to vegetation located to the east of the allotment.

Adequate representation of the remnant vegetation will be retained and protected and the

application meets all the performance requirements subject to Part P of the Brigalow Belt
clearing code (addressed in Table 2 of 4.3).

421 Vegetation Management

At the time of survey there were no trees within the assessable area of the FMA associated
with proposed lot 4.

Vegetation in the subject area consists of dense to medium grasses and herbs (largely
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introduced). It is expected there will be small woody native shrubs and potential growth of
trees within the FMA in the future

Management of this vegetation could be adequately achieved by slashing using a rubber
tired tractor to reduce the potential for soil disturbance.

Low vegetation will be retained over the FMA to a maximum height of 15 centimetres.
There will be no requirement to remove large trees or shrubs which could cause soil

" disturbance.

Fire Mansgement Cheering
= BREPA
4. FMA insioe BREPA aiready cieared

B FMA inside BREPA wilh RE Vepetation
' FMA outsida BREPA

e T e s e s ey L T

Type Arow Ha |

FUAR i dready deared p— N
MR oulside BREPA n.:mzN

FMA inskle BREPA with RE Vegelation 00494

BREPA uam;\
““““ e, S T, . WL

¥

Figure 3: Fire Management Area (FMA) required for the building envelope for proposed Lot 4 is indicated by the
blue area on the above figure. The FMA occupies a total of 0.05Ha of BREPA.
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4.3 DERM Performance Requirements Response

Following, the DERM RaL Performance Requirements have been addressed for both the
Residential zoning and the Environmental area which exist on the allotment.

4.3.1 Residential Area RalL

Clearing as a result of the RaL is for an urban purpose on freehold land. The land does not
contain an endangered regional ecosystem. All proposed allotments are situated in an area

indicated as an urban area as defined by the Rockhampton Regional Council Planning
Scheme.

An area of o.o5ha of assessable vegetation has been proposed for clearing for fire
management requirements.

Proposed clearing in the residentially zoned area meets Criteria Table F-2 in the
Concurrence Agency Policy for Reconfiguring a Lot (RaL) 21 October 2009 (Table 1) and
Performance Requirement Part P of the Regional Vegetation Management Code for
Brigalow Belt and New England Tablelands Bioregions - Version 2 (Table 2).

Table 1: Response to Criteria F-2 of the Concurrence Agency Policy for Reconfiguring a Lot ~ Version 2

Subject Response to PR’s

Assessable no suitable alternative site for fences, firebreaks, roads and infrastructure
Vegetation proposed.

The development | Proposed clearing in assessable vegetation is limited to the extent that is necessary
minimises impacts of | for establishing firebreaks associated with the proposed Ral. applications. There is

the relevant code New England Tablelands Bioregions — Version 2.

Addresses criteria in | Referto Table 2 — Regional Vegetation Management Code for Brigalow Belt and

Table 2: Response to Part P of the Regional Vegetation Management Code for Brigalow Belt and New England
Tablelands Bioregions — Version 2

Subject Response to PR's

Limits to clearing for | No development is proposed within assessable vegetation.
public safety and
infrastructure Proposed clearing is limited to the extent that is necessary for establishing

the proposed Ral. applications. There is no suitable alternative site for fences,
firebreaks, roads and infrastructure proposed.

necessary fences, firebreaks, roads and other built infrastructure associated with

Environmental survey and mapping
Environmental offset acquisition and management 5 September 2011 file: denley pvmp va final version.docx
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Wetlands There are no Wetlands affected
Watercourses There are no Watercourses affected.
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Subject

Response to PR’s

Connectivity

Proposed clearing will occur in the non-coastal subregions of the Brigalow Belt and
is less than;

e 25m wide; and
e ghectares.

Vegetation on the site is connected to an area of vegetation that is substantially
wider than 200m (see RE map in the appendix).

Clearing as a result of the proposed Ral will not:
e reduce the width of remnant vegetation to less than 200 metres; nor
e occur where the width of remnant vegetation is less than 200 metres.

Soil erosion

Clearing will not cause land degradation and ecological processes will be
maintained. No adverse effects on the environment from soil erosion will occur.

The 0.05ha of assessable vegetation in the fire management zone proposed for
clearing will be slashed to 15cms. This will ensure the roots of existing shrubs and
grasses will remain to maintain stability.

The land is able to provide home sites in compliance with the State Planning Policy
on Natural Hazards having regard to land slide, and with full urban infrastructure
(refer to the engineering report by McMurtrie Consulting Engineers in the
development application).

To address soil erosion all development and site management practices will comply
with Queensland Urban Drainage Manual, Capricorn Municipal Development
Manual, the Water Quality and Water Quantity Code and Planning Scheme Policy
No. 2 *Erosion and Sediment Control Plans’. Please refer to engineering comments
provided by Graham Scott & Associates in the development application.

Salinity

All land down slope from the site consists of residential areas. There are no
discharge areas affected.

Clearing is less than 5 hectares and does not occur:
e inany discharge area; and
e within 200 metres of any discharge area.

All development and site management practices will comply with Queensland
Urban Drainage Manual, Capricorn Municipal Development Manual, the Water
Quality and Water Quantity Code and Planning Scheme Policy No. 2 ‘Erosion and
Sediment Control Plans’

Conserving remnant
endangered regional
ecosystems and of
concern regional
ecosystems

There are no Endangered or Of Concemn Regional Ecosystems affected. The site
contains only Not Of Concern remnant vegetation.

Essential habitat

Clearing will not occur in an area shown as essential habitat on the essential habitat
map. There is no essential habitat mapped on the allotment,

Conservation status
thresholds

RE’s 12.12.6/11.12.4/11.12 3 are not listed in Table 5 of the relevant ongoing clearing
code for the area.

Acid sulfate soils

There are no acid sulfate soils on the allotment.

i e .
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Vegetation Management Act Regional Ecosystem and Remnant Map-Version 6
Remnant vagetation contalning endangered reglonal ecosystems  Based on 2006 Landsal TM Imagery
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1.0 INTRODUCTION

1.1 General

This report presents the results of the geotechnical investigation and assessment carried
out by Soil Surveys Engineering Pty. Limited during January 2009 for the proposed
residential subdivision at Eucalyptus Crescent, North Rockhampton.

A draft report was prepared in 2009 and Council issued an RFI to clarify these points.
The report was issued addressing these changes. Recently changes have been made to
the lot layout and therefore another review of the original report has been prepared.

The objectives of this investigation were to assess subsurface conditions at the site in
accordance with the Scope of Services detailed in Section 1.2,

1.2 Scope of Geotechnical Services

The scope of geotechnical services, detailed in our proposal 108-10088 (ref. 1-10088,
2008-12-18, PR) dated 19th December, 2008, consisted of identifying materials and
material properties and groundwater conditions to enable a slope stability assessment of
the site to be carried out, based on published stability reports and practices.

Comments will be provided with respect to the effect of the slope stability assessment on
the engineering aspects of the development.

1.3 Controls and Procedures

This report has been prepared in accordance with:-

* National Disaster Mitigation Program (NDMP), Landslide Risk Management (LRM)
Guidelines, Practice Notes and Geoguidelines as published in the “Australian
Geomechanics Journal’ Volume 42 No. 1 March 2007.

*  State Planning Policy 1/03 (Qld) “Mitigating the Adverse Impacts of Flood, Bushfire
and Landslides” (SPP 1/03).

* Rockhampton City Council (now part of the Rockhampton Regional Council) Chapter
5 Steep or unstable land code.

#~ SOIL SURVEYS ENGINEERING
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2.0 ASSESSMENT GUIDELINES

2.1 State Planning Policy 1/03

2.1.1 General

In 2003 the Queensland State Government adopted under the Integrated Planning Act
1997 (IPA) the following:-

¢ State Planning Policy 1/03 “Mitigating the Adverse Impacts of Flood, Bushfire and
Landslide”.

*  SPP Guideline 1/03.

In accordance with the SPP 1/03, “risks to the community for proposed developments in
identified Natural Hazard Management Areas should be adequately considered during
design and assessment of a proposed development. Where risks are unacceptable they
should be suitably minimised and/or controlled".

2.1.2 Application

The applicability of State Planning Policy 1/03 (SPP 1/03) to the development site was
assessed using Figure 1 of SSP Guideline 1/03 as follows :-

* Is the development within a local government as listed in Annex 2 (A2.3) of SPP

1/03 - Yes

* Is the development proposal in a natural hazard management area as defined in
Annex 3 (A3.4) of SPP 1/03 - Yes

* Does the development proposal involve any of the actions or activities listed in
Annex 1 (A1.1c) of SPP 1/03 - Yes

* Does the development proposal involve any of the types of community infrastructure
listed in Annex 1 (A1.2) of SPP 1/03 - No

Therefore only Outcomes 1 and 2 as defined in SPP 1/03 shall apply to the proposal,
these outcomes are included in Appendix B.

2.2 Rockhampton City Council

A review of the Council’s Steep or stable land code map indicates large sections of the
site have slopes in excess of 15% (8.5 degrees).

#£ SOIL SURVEYS ENGINEERING
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3.0 DEVELOPMENT INFORMATION

3.1 Proposed Development

At present the site consists of Lot 2 on SP163918 in the Parish of Murchison.

It is our understanding at this stage that the intention is to subdivide and reconfigure the
site into 14 new lots (Figure 1) that vary in size from 825m?2 (Lot 1) up to 3.7ha (Lot 4).

The proposed earthworks will consist of cuts of less than 1m in lots 6 to 9 with filling of up
to 1.8m along the south western boundary of the site. The cuts will consist of

unsupported batters of 1V:4H. This filling will be retaining using a block type retaining
wall.

A preliminary drawing (040356/SK05) has been provided for the area indicating the cut
and fill areas for the site.

We also understand that the Rockhampton City Council (RCC) have placed a restriction
on the development limiting construction to below the 92m contour line.

s
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FIGURE 1 - PROVIDED PROPOSED LOT LAYOUT
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3.2 Site Location

The site is :-

* Located approximately 5km north east of the centre of Rockhampton (refer Figure

2).

¢ Roughly square in shape (refer Figure 1).

¢ Bounded on all boundaries by adjoining properties and accessed via
Eucalyptus Crescent through Stage 1 of the development.

* Total area of approximately 6ha.

* Photographs of site are included in Appendix C.
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4.0 HAZARDS

4.1 General Discussion On Stability Assessment

The stability of a site is usually controlled by a number of factors:-

* The existing and proposed ground surface angles

* The properties and nature of the subsurface profile

* Existing and future loadings of the site including the construction of structures and
any earthworks proposed

¢ The groundwater regime of the site

Once the above factors have been evaluated and/or estimated, a geotechnical model is
developed to establish the possible modes of failure. Based on the geotechnical failure
model, the potential of a failure eventuating either in the short or long term is assessed
and the site categorised accordingly.

Instability is usually associated with seepage. Near surface groundwater particularly at
the toe of slopes effects the slopes stability by:-

* Reducing the insitu strength of the material

° Increasing pore pressures within the slope

* Lowering the effective “weight” of the toe material

4.2 Types of Hazards

The rate of landslide movement varies from extremely slow (millimetres to centimetres
per year) to a sudden and extremely rapid (metres per second) as with rock fall or debris
flow. Sudden and rapid events are the most dangerous because of the lack of warning
and the high speed resulting in an increased force of impact.

Landslides may be classified into the flowing main types (Refer Figure D1 Appendix D):

Translational Slides: where failure occurs on a planar surface or surfaces, usually
natural defects in the material such as fissures, joints or bedding. Material within the
slide can remain relatively undisturbed.

Creep Slides: where failure occurs as a gradual downslope progression of slope
material (often extremely slow rates). The slide area may appear relatively
undisturbed and identification of the slide is often reliant on surface features.

#% SOIL SURVEYS ENGINEERING
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Rotational Slides: where failure occurs through the material substance commonly

on a concave surface. Material within the slide is considerably disturbed.

Topple: where failure occurs from the end over end motion of rocks down a slope.
Often resulting from closely spaced sub-verical jointed rock outcrops.

Falls: where movement is by free-falling or rolling of fragments on steep slopes with
outcrops of closely jointed rock.

Flows: where, after failure along a planar or concave surface, the material is

transformed into a viscous fluid consisting of soil and rock particles suspended in

water.

Complex: where there is a combination of one or more of the above mechanisms.

Z£ SOIL SURVEYS ENGINEERING
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5.0 SITE INVESTIGATION & DATA COLLECTION

5.1 General

The general processes in assessment and management of risks associated with
landslides is given in detail in National Disaster Mitigation Program (NDMP), “Landslide
Risk Management (LRM) Guidelines”, Practice Notes and Geoguidelines as published in
the Australian Geomechanics Journal Volume 42 No. 1 March 2007. Figure E1

(Appendix E) is an extract from the paper showing the typical processes in flow chart
form.

As shown in Figure E1, hazard identification is an initial step in this process, and is the
basis for this study. Due to unknowns associated with development applications and
their influence on the surrounding environment, this study has been restricted to a
qualitative evaluation of hazard rating, with respect to natural slope instability. Landslide
hazard management areas were then derived from these hazard ratings.

The effects of earthquake on slope stability have not been inciuded in this study.

The terminology adopted in this report has been designed to be consistent, as far as
practicable, with national standards including the Australian New Zealand Standard
AS/NZ 4360-1999 “Risk Management” and the above NDMP LRM Guidelines.

5.2 Methodology

The methodology undertaken by Soil Surveys Engineering Pty Limited in assessing the
Hazard Management Areas was based on the following steps:

* A review of published information and Aerial photographs to identify areas that have

potential to be affected by slope instability;

* Areview of regional features including topography, geology and geomorphology;

* |dentification of potential hazard zones based on topography, geology and
geomorphology;

e Field investigation

¢ Development of a Hazard Assessment map that can be used to plan the proposed

development.

#~ SOIL SURVEYS ENGINEERING
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This study has identified hazard ratings using a classification system consistent with the
procedures detailed in the paper entitled “A Method of Zoning Landslide Hazards’,
prepared by McGregor and Taylor. This method has been adopted on a wide range of
projects and has proven to be robust.

5.3 Published Data
The following data was reviewed:-

» Geoscience Australia Historical Landslide Database'. No slips were recorded in the

vicinity of the development site.

5.4 Regional Factors
5.4.1 Regional Geology

Based on geological plans the site is underlain by rocks of the Berserker Beds with
surface accumulations of slope wash and colluvium and minor diorite intrusions. Refer
Figure F1, Appendix F.

The Berserker Beds (Pb) consist of acid lapilli Tuff, Andersite and acidic flows,
agglomerate, conglomerate, mudstone and sandstone.

“There is considerable variation in rock types within the unit, including flow banded
rhyolitic lavas; rhyodacitic, dacitic and andesitic welded tuffs and agglomerates; andesitic
fo basaltic lavas; and indurated mudstone and sandstone of volcanic derivation. 2

Following deposition in an early Permian Volcanic Arc environment, the rock underwent
moderate deformation before undergoing widespread faulting in the mid to late Permian
(about 250 million years ago).

It is believed that the area has undergone erosion from this time. This has resulted in
areas of extensive hill wash and colluvial deposits on slopes.

Colluvial deposits consisting mainly of gravelly and boulder clay have accumulated
around the bases of steeper mountains in the area. Some development of laterite within
these colluvial deposits have been noted.

T www. ga.gov.au

? Trezise D.L., Flynn M.L. And Willmott W.F. (1983) Industrial Rock and Mineral Resources of the
Rockhampton Region 1:100,000 Sheet Area, Geological Survey of Queensland Record 1983/8.

#£ SOIL SURVEYS ENGINEERING
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With time, soils have developed on the colluvium and parent rock. These are generally

clay soils containing rock fragments of the underlying rock unit.

5.5 Assessment of Potential Hazard Zone

Refer to Section 6.0 for a detailed risk assessment of the expected hazards on the site.

5.6 Site Factors

5.6.17 Topography & Drainage

The site covers approximately 6ha to the north east of the centre of Rockhampton,
Central Queensland.

The site topography (refer Figure F2, Appendix F) consists of a prominent knoll just to
the east of the centre of the site, at approximately RL105m. The surface falls away from
this to adjoining properties to around RL 70m. Fall to the north is into a drainage line
running in a north westerly direction off the site. Slope angles were measured as
between 0° and 5° on the ridge, between 5° and 12° in the western area of the site, a
small area of approximately 20° to 25° near the gully line north of the site and generally
approximately 15° for the remainder of the site.

Colluvium was encountered in all test pits with a maximum depth of 0.9m in TP5 but
generally of <0.5m in thickness.

5.6.2 Vegetation

The majority of the site is vegetated by light to medium dense, medium to large sized
trees (refer Figure F2, Appendix F). The western side adjacent to Stage 1 of the
development is relatively clear with a partially grassed and gravel surface.

5.6.3 Field Investigation
The methodology of the field investigation of the site is as follows :-
° A site inspection by an Engineering Geologist experienced in the assessment of
slope instability.

© A program of 11 test pits over the site to establish subsurface profiles and allow the

assessment of geotechncial parameters that could effect slope stability.

The classification of soils in the field is subjective, based on the experience and
judgement of the supervising geotechnical engineer and some variations in the soil
description, from the actual material type may occur.

2~ SOIL SURVEYS ENGINEERING
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The soil classification descriptions were in general accordance with AS.1726 - 1993

Geotechnical Site Investigations.

A description of the investigation method, backhoe pits (Appendix G) and a site plan
(Appendix H) showing the location of the pits are included in the Appendices.

5.6.4 Subsurface Profile & Outcrops
The subsurface profile intersected during the test pitting program consisted of:-

* Colluvium - Colluvial slope wash was identified in all test pits to depths of between
0.2m (TP6) and 0.9m (TPS5). It was described as Silty Sandy and Silty Clayey

GRAVELS (GP), often loose to medium dense, small to large size angular gravels
and cobbles.

* Residual Soils - Silty Sandy and Gravelly Clays were encountered on site to varying
depths. They were described as hard and low to medium plasticity. Angular gravel
and cobbles were also encountered within the soils.

* Rock - Weathered rock was encountered in all test pits. It was described as

extremely weathered to distinctly to slightly weathered Metasiltstone and Andesite,
weak to moderately strong, with strong cobbles in places.

Only minor rock outcrops were encountered within the site and were noted on the cut
batters of the tracks on the western part of the site and a small area of the south western
facing slope.

Some boulders were noted in the depression in Lots 5 and 6. These appear to have
been dumped there.

It is understood that this material was used to limit scour and was placed during the
earthworks for Stage 1. It is also our understanding that the material will be removed and
replaced with certified filling as part of the earthworks for this stage.

A summary of the subsurface profile is presented in Table 1 with detailed test pits
included at the rear of this report (Appendix G) and a location plan (Appendix H) of test
pits (Dwg. No. 108-10088-01A).

2~ SOIL SURVEYS ENGINEERING
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TABLE 1 SUMMARY OF THE SUBSURFACE PROFILE
Test Pit RL (m) Colluvium | Residual Weathered Rock (m) | Total Depth
No. (m) Soil (m) XW DW (m)
1 89.00 0.00-0.50 0.50-1.10 1.10-1.20° 1.20-TD? 1.30
2 87.00 0.00-0.30 0.30-0.90 0.90-1.60" NE 1.70
1.60-TD?
3 99.00 0.00-0.40 0.40-0.60 1.00-TD? 0.60-1.00" 1.50
& 92.00 0.00-0.30 0.30-0.60 | 0.60-0.80" 0.80-TD? 0.90
5 91.00 0.00-0.90 NE NE 0.90-TD" 1.20*
6 96.00 0.00-0.20 NE NE 0.20-TD’ 0.50*
7 85.50 0.00-0.40 0.40-0.80 NE 0.80-TD’ 1.00
8 74.00 0.00-0.50 0.50-0.60 NE 0.60-TD? 0.80*
9 77.00 0.00-0.30 0.30-0.40 NE 0.40-TD? 0.60*
10 78.50 0.00-0.40 0.40-0.60 0.60-0.807 0.80-TD? 1.00
11 78.00 0.00-0.40 0.40-0.90 NE 0.90-TD’ 1.20*
Notes:-
* 1 - Metasiltstone; 2. Andisite
*  *Machine refusal
® NE - Not Encountered
¢ TD - Total Depth
¢ All depths below existing ground level (21st January, 2009).
¢ RL’s are extrapolated from provided contour map. Supplied by Graham Scott & Associates.

5.7 Groundwater & Seepage

Groundwater was not encountered in the test pits at the time of the investigation.

However, minor seepage through the upper granular material and along the soil/rock
interface may occur following periods of rainfall.

5.8 Evidence of Instability

Existing Land Slips
A site walkover was undertaken to identify any evidence of instability. No evidence of
past or existing land slips were evident.

Surface Scour

No evidence of existing erosion was seen on the site. However, small bare areas within
drainage zones could be areas of possible recent scour.

Soil Creep

Several individual trees were noted to have slightly leaning or bowed trunks on the
steeper parts of the site. These are considered to be indicative of soil creep, with the
affected trees being progressively tilted by the slow movement of soil down the slope.
The degree of tilting or boWing of these trees is considered to be a sign of relatively minor
movements, and is typical for trees growing on a slope.

#~ SOIL SURVEYS ENGINEERING
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6.0 RISK ASSESSMENT

6.1 General

The site was assessed and zoned using the method as outlined in MacGregor and Taylor
' (2001). The method has been adopted as a slope stability assessment tool and used in
both the Gold Coast and Redlands Shire regional stability assessments.

6.2 Assessment Method - Natural Shallow Landslide

As noted in Section 5.6, the site generally consists of soils over shallow weathered
metasedimentary and igneous rock and landslides are expected to be relatively shallow
in this type of subsurface profile.

The method for natural shallow landslides requires the site to be assessed using eight
parameters which provide a score depending upon the parameter being assessed. This
score is collated and the result is related to a specific Hazard Rating.

The parameters that are assessed consist of -

1. Basic Frequency (estimated frequency of a landslide event for a regional area) -
generally assessed based on geology, geomorphology, historical landslide events,
observed evidence, local rainfall, vegetation and geological judgement.

2. Slope angle - generally the steeper the slope the greater the risk of slope instability
developing. A slope angle analysis was undertaken using 1m contours supplied by
Graham Scott & Associates. Values adopted:-

« Slope angles <5 deg. = 0.1
+ Slope angles 5-15 deg. = 0.5

+ Slope angles 15-30 deg = 0.8

3. Slope shape - provide indications of slope development. Based on supplied contour
plans. Value adopted:-

« Planar/convex = 0.9

« Concave=15

4. Site Geology - engineering performance can depend on geotechnical/geological
properties of the underlying soils and rock. Based on the regional geology map and
site inspection, all stages are deemed to be underlain by volcanic rock. Value
Adopted = 1.1

! McGregor P. and B. Taylor (2001) A Method of Zoning Landslide Hazard, Australian
Geomechanic Journal Volume 36, No. 3 September 2001
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5.

6.3

Material Strength - assesses the relative thickness of soil, colluvium and rock. As
noted in Section 5.6.4, eleven test pits were noted over the site. The general soil
profile consisted of a surficial colluvial layer (<1m thick) underlain by residual soil
(except TP5 and TP6) with weathered rock encountered at depths from 0.2m to
1.1m. In general, the majority of the site was assumed as <1.0m of colluvial soil.
Values adopted:-

- Colluvial soil <1m deep=1.5
Concentration of surface water - water is one of the prime triggering parameters of

slope instability. Based on supplied contour plans.
Values adopted:-

« Ridge =07
« Upper Slope =0.9

« Mid Slope =1.2

Concentration of groundwater. Generally none noted. Value adopted:-

« None apparent = 0.7

Past evidence of instability - if slips have occurred previously they are more likely to
re occur in the same area. Whilst there was no sign of instability observed on the
site.

Value adopted:-

« No sign of instability = 0.5

Evaluation of Likelihood Rating

The site was assessed based on the parameters noted above. The method essentially
calculates a relative frequency of slope instability for the site based on multiplying
parameters as outlined in Section 6.2. This can then be used to assess the hazard

rating of the site using the table below.

TABLE 2 LIKELIHOOD RATING
Relative Frequency Hazard Rating
<02 Very Low
0.2t0 06 Low
06t020 Moderate
20t06.0 High
>6.0 Very High

#~ SOIL SURVEYS ENGINEERING
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6.4 Specific Hazard Rating of Site

Drawing 108-10088-02A (Appendix H) outlines the assessed hazard rating zones for the
site.

In general, the subdivision was rated as very low to moderate hazard rating. Refer to
Section 7.0 for specific comments with respect to building recommendations for each

Zone.

A review of this section would suggest that the very low and low zones could not be
considered restrictive. Moderate has some restrictions, however we understand that

these zones will be outside the proposed development area.

#¢ SOIL SURVEYS ENGINEERING
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7.0 HAZARD MITIGATION & RECOMMENDATIONS

1.1 General

In order to preserve the stable condition of this site, it is considered essential that good
hillside engineering construction practice be employed during development of the
proposed allotments and associated access roads particularly where located on sloping
land. The notes and illustrations attached in Appendix I’ of this report outline some
typical hillside construction guidelines including, earthworks, erosion control and drainage

practices for hillside areas which should be taken into account as applicable.

In order to ensure long-term stability of the site upon development, the
restrictions/precautions included in the following sections should also be taken into
account.

7.2 Subdivisional Earthworks

The proposed subdivisional earthworks are understood to consist of the following:-

e Cuts of less than 1.0m in Lots 6 to 9.

* Fills of up to 1.8m along the south-western boundary.

Procedures

Earthwork procedures should be carried out in a responsible manner in accordance with
AS 3798-1996 'Guidelines on Earthworks for Commercial and Residential Developments'.
It is recommended that the earthworks contractor make himself familiar with site
conditions. Of particular note is the removal of existing fill material, eg. boulders in the
depression in Lots 5 and 6.

Underground Services

Where footings are located adjacent to underground services, the footings (including
retaining walls) should extend to base a minimum of 200mm below the trench base level
for a distance of 1.0m out from the trench. Beyond 1.0m the footings should be taken a
minimum of 200mm below an imaginary line drawn up at 45° from the trench base level
(Figure 3). Notwithstanding the above comments, all temporary support must consider
the site conditions and natural foundations at the time of construction.

These requirements do not override minimum footing levels.
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Excavatability Comments

Based on geotechnical knowledge of excavations/earthworks on projects in the local area

and the findings of the investigation, the following comments can be made on excavation

characteristics:-

¢ Bulk Works

Excavation by a medium size to large excavator using a bucket of the soil and
upper 500mm, or so, of the weathered rock is expected to be possible.

Excavation further into the weathered rock may be possible using a single tyne
ripper on an excavator.

Below these levels, a medium to large excavator using hydraulic rock hammers
will be required.

e Trenching

Trench excavations in the soils and upper 500mm, or so, of the weathered rock
should be within the capacity of a medium size backhoe or small excavator.

Below these levels a larger excavator would be required for excavation further
into the weathered rock.

In areas of shallower, stronger rock, specialised tools, eg. rock breakers, may be
required.
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Ripping depths can be significantly increased when the rock is bedded, laminated and
highly jointed. The nature of the rock and inherent planes of weakness (clay and quartz
seams) therefore play an important part in rock excavation assessment as well as
logistical factors such as the manoeuvrability of the excavation plant to take advantage of
(any) favourable discontinuities in the rock.

7.3 Recommendations with Respect to Canstruction

7.3.1  General Requirements for Development of Residential Lots

Continued long term stability of the site as well as of each allotment within the proposed
development is subject to development of the site and each individual allotment within the
site, taking place in accordance with the guidelines of this report and relevant Australian
Standards and good building practices.

Based on the field observations, published hazard mapping and subsurface conditions
encountered by the test pits from the geotechnical study at this site, it is concluded that
the proposed subdivision development including the future construction of residential
buildings, would not adversely effect the slope stability conditions at this site. This
conclusion is qualified by the following provisos:

e The subdivisional works should be designed and constructed in accordance with
sound and proper engineering principles.

* All cuts and fills are designed, supervised and certified by a suitably qualified
engineer.

¢ Likewise, the future buildings to be constructed on the Lots should be planned
designed and constructed in accordance with sound and proper engineering
principles, and more specifically in accordance with good hillside construction
practices (refer Appendix I).

° All construction works to be carried out in accordance with the recommendations of
this report.

* All sites which contain areas of moderate Hazard ratings are to be subject to a further
site specific stability assessment to confirm that the proposed development complies
with the recommendations of this report and good engineering practice.

¢ Al buildings that are to be constructed within an area that extends 20m above and
50m below any zone designated as moderate to also be subject to a further site
specific stability assessment to confirm that the proposed development complies with
the recommendations of this report and good engineering practice.

¥ SOIL SURVEYS ENGINEERING



Project No. 111-10088
July, 2011 REF: 1-10088, 2011-07-20, BR VER 0 Page 18
= The access and drainage infrastructure must be properly and effectively maintained,

to ensure that all stormwater is intercepted and controlled. This requirement extends
to each individual Lot, so that all owners and occupiers remain aware that ongoing
maintenance of the site drainage is essential for continued site stability.

Prior to house construction a site specific investigation should also be carried out for
each individual house site taking into account not only foundation requirements but also
stability considerations for each specific development proposal particularly within the
moderately to steeply sloping portions of the site.

The following recommendations should be adopted :-

« All engineering works should follow the appropriate codes i.e.
« Earthworks - AS.3798-1996 "Guidelines on Earthworks for Commercial and

Residential Developments". Further general recommendations are provided in
Section 7.3.1.

. Footings for buildings - AS.2870 'Residential Slabs and Footings'.

- Retaining structures - AS4678 ‘Earth Retaining Structures’.

. Road pavements - AS3727 ‘Guide to Residential Pavements’ or Local Council
Requirements.

» Vegetation - where possible the prompt re-establishment of ground cover should be
undertaken to reduce the risk of surface scour during and following rainfall. Where
not possible, other forms of surface protection should be adopted.

= All filling works should be undertaken under Level 1 type supervision with particular
reference to Section 2 (i) and 2 (j) of AS3798-1996.

» Gully filling - Any earthworks carried out in the existing gullies should take into
consideration potential flows and their effect on surface scour. The effect of these
earthworks should be to reduce the velocity of any water flow and collect seepage
and overland flow into an engineer designed system to minimise any impact of the
proposed fill and existing natural slopes.

7.3.2 Construction and Earthworks

Comments with respect to restrictions on construction for each hazard rating are outlined
in Table 3.
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TABLE 3 BUILDING COMMENTS
Hazard Building Restrictions*
Rating

Very Low | No restrictions on cut and fills on site provided they are engineer designed and carried out in
accordance with AS 3798-1996. Building construction methods will vary within zone with the
use of normal residential type construction possible (je. slab on ground) over most of the
zone.

Low No restrictions on cut and fills on site provided they are engineer designed and carried out in
accordance with AS 3798-1996. Building construction methods will vary within zone with the
use of normal residential type construction possible (ie. slab on ground) over most of the
zone. The use of a more flexible construction may be required near the edges of the zone.

Moderate Maximum cuts are restricted to 3.0m and fill heights are restricted to 1.0m and should be
engineer designed and carried out in accordance with AS 3798-1996. Building construction
methods will vary within zone. The use of normal residential type construction (ie. slab on
ground) may be possible depending on cut and fill requirements and size of slab. However,
the use of a more flexible construction is preferred for the majority of the zone.

7.4 House Types

It is recommended that in areas with slopes of 15 degrees or steeper, house types
should consist of lightweight, flexible construction with suspended timber floors founded
on piers and posts. Slab on ground construction is not recommended on these slopes
other than for small structures such as garages, subject to detailed evaluation by an
experienced geotechnical engineer.

In areas with slopes between 8 to 15 degrees, preference should also be given to
non-slab on ground construction unless the ground slabs are stepped down the slope.

Where ground slopes are less than 8 degrees, slab on ground construction may be
adopted.

1.5 Drainage

Appropriate drainage provisions are essential in any development. Adequate subsoil and
surface drainage should also be incorporated in the driveway construction, as well as any

retaining wall construction and service lines. Further specific comments can be provided
once a site layout has been finalised.

Roofwater should not be discharged on the allotments, particularly on sloping sites but
should be taken via piped conduits to the road drainage system, to a piped interlot
drainage system or to water storage tanks. Any overflow from water storage tanks
should be piped to the road drainage system or interlot drains.

Concentrated water discharge should be dispersed over a wide zone to prevent possible

confluence which may cause erosion and scour or trigger possible mass movement.
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7.6 Disposal of Liguids

It is understood that discharge to a piped sewage system is to be provided for all of the

subdivision.

However, if discharge to a piped sewage system is not provided, effluent should not be
disposed of via abosorption trenches on steeply sloping sites, say, with slopes greater

than about 9 degrees (about 15%).

Instead, a domestic treatment plant and sprinkler system could be used in these areas.
Any sprinkler area should not be located immediately above or below a house site. The
location of a sprinkler discharge area should also be reviewed by an experienced
geotechnical engineer with respect to stability issues on a particular site. Any on-site
sewage disposal system would also be subject to a site specific evaluation in accordance

with local Council requirements.

N.P. Disposal of stormwater using soakaways or rubble pits may be possible but would
need careful investigation and design.
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8.0 LIMITATIONS

We have prepared this report for the use of Pearlarm Pty Ltd for design purposes in
accordance with generally accepted geotechnical engineering practices. No other
warranty, expressed or implied, is made as to the professional advice included in this
report. This report has not been prepared for use by parties other than Peariarm Pty Ltd
or their associated consultants. It may not contain sufficient information for purposes of

other parties or for other uses.

Soil Surveys Engineering offer a documentation review service to verify that the intent of
geotechnical recommendations is properly reflected in the design. It is recommended
that the client avail themself of this service; our standard rates will apply.

G. BURKITT N. T. PERKINS (RPEQ 7527)
ENGINEERING GEOLOGIST PRINCIPAL ENGINEERING GEOLOGIST

for and on behalf of
SOIL SURVEYS ENGINEERING PTY LIMITED
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NOTES RELATING TO THIS REPORT

INTRODUCTION

These notes are provided by Soil Surveys Engineering
Pty Limiled (the Company) to complement the
geotechnical report in regard to classification methods
and field procedures. Not all notes are necessarily
relevant to all reports.

The ground is a product of continuing natural and
man-made processes and therefore exhibits a variety
of characteristics and properties which vary from place
to place and can change with time. Geotechnical
engineering involves gathering and assimilating limited
information about these characteristics and properties
in order to understand or predict the behaviour of the
ground on a particular site under certain conditions.
This report may contain such information obtained by
inspection, excavation, probing, sampling, testing or
other means of investigation. If so, they are directly
relevant only to the ground at the place where and at
the time when the investigation was carried out.
DESCRIPTIO CLASSIFICATION METHODS
Soils - The methods of description and classification of
soils and rocks used in this report are based on
Australian Standard 1726-1993 (Geotechnical Site
Investigations), where appropriate. In general,
descriptions cover the following properties - soil or rock
type, colour, structure, strength or density, and
inclusions. Identification and classification of soil and
rock involves judgement and the Company infers
accuracy only to the extent that is common in current
geotechnical practice.

Soil types are described according to the dominant
particle size and behaviour as set out in AS
1726-1993.

Cohesive soils are classified on the basis of strength
(consistency) either by use of hand penetrometer,
shear vane, laboratory testing or engineering
examination.
AS1726-1993 Table A4.

Non-cohesive soils are classified on the basis of

The strength terms are defined in

relative density usually based on insitu testing or
engineering examination (see AS1726-1993 Table AS5).
Rocks - Rock types are classified by their geological

names (AS1726-1993 Table AG6), together with

descriptive terms regarding weathering (AS1726-1993
Table A9), sirength (refer Table 1 below), defecls
(AS1726-1993 Table A10), etc. Where strength testing
(ie Point Loads) is carried out, AS1726-1993 Table A8
is used. Where relevant, further information regarding
rock classification is attached.

Table 1 Estimated strength descriptions given to rock
based on engineering examination

T StrengihTerm [ Approximate Qu (MPa)
Extremely Weak < 1’.0. ‘
Very Weak 1.0-5.0
Weak 5.0-25
Medium Strong 25-50
Strong 50 - 100
Very Strong 100 - 250
Extremely Strong > 250

Ref ISRM "Suggested Methods for the Quantitative
Description of Discontinuities in Rock Masses”

SAMPLING

Sampling is carried out during drilling or from other
excavations to allow engineering examination (and
faboratory testing where required) of the soil or rock.
Disturbed samples taken during drilling provide
information on plasticity, grain size, colour, moisture
content, minor constituents and, depending upon
sample disturbance, (information on strength and
structure).

Undisturbed samples are taken by pushing a thin
walled sample tube, usually 50mm diameter (U50), into
the soil and withdrawing it with a sample of the soil
Such
samples yield information on structure and strength,

contained in a relatively undisturbed state.

and are necessary for laboratory determination of

shear strength, volume change - potential and

compressibility.  Undisturbed sampling is generally
effective only in cohesive soils.
Details of the type and method of sampling used are

given on the attached logs.
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TEST LOCATIONS

Test locations (e.g. boreholes, CPT's, test pits etc.)
were based on available access at the time of testing
(access may need to be provided “by others”). Test
locations may have been shifted if access was not
suitable.

Unless noted otherwise, accuracy of test locations are
to the accuracy of hand held GPS equipment.
INVESTIGATION METHODS

The following is a brief summary of investigation
methods currently adopted by the Company and some
comments on their use and application.

Test Pits - These are normally excavated with a
backhoe or a tracked excavator, allowing close
examination of the insitu soils if it is safe to descend
into the pit. The depth of peneiration is limited to about
3m for a backhoe and up to 6m for an excavalor.
Limitations of test pits are the problems associated
with disturbance and difficulty of reinstatement and the
consequent effects on close-by structures. Care must
be taken if construction is to be carried out near test pit
locations to either properly recompact the backfill
during construction or to design and construct the
structure so as not to be adversely affected by poorly
compacted backfill at the test pit location.

Hand Auger Drilling - A borehole of 50 to 100mm

diameter is advanced by manually operated
equipment. Refusal of the augers can occur on a
variety of materials such as hard clay, gravel or rock
fragments and does not necessarily indicate rock level.
Continuous Spiral Flight Augers - The borehole is
advanced using 75 to 300 mm diameter continuous
spiral flight augers, which are withdrawn at intervals to
allow sampling or insitu testing. This is a relatively
economical means of drilling in clays and in sands
above the water table. Samples are returned to the
surface by the flights or may be collected after
withdrawal of the augers. Information from the drilling
(as distinct from specific sampling) is of relatively lower
reliability due to remoulding, inclusion of cuttings from
above or softening of samples by groundwater, or
uncertainties as to the original depth of the samples.
Augering below the groundwater table has a lower

reliability than augering above the water table. Various

drill bits are attached to the base of the augers during

the drilling. The depth of refusal of the different bit
types can provide information as to the strength of the
material encountered. Generally iwo different bit types
are used. The 'V' bit is a V shaped steel bit and the
'TC' bit is a tungsten carbide tipped screw type bit.

Wash Boring - The borehole is usuaily advanced by a
rotary bit with water or fluid pumped down the hollow
drili rods and returned up in the space between the
rods and the soil or casing, carrying the drill cuttings.
Only major changes in stratification can be determined
from the cuttings, together with some information from
"feel" and rate of penetration. More accurate
information on soil strata is gained by regular testing
and sampling using the Standard Penetration Test
(SPT) and undisturbed thin walled tube samples (U50).
Mud Stabilized Drilling - Either Wash Boring or
Continuous Core Drilling can use drilling mud as a
circulating fluid to stabilize the borehole. The term
"mud” encompasses a range of products ranging from
bentonite to polymers such as Revert or Biogel. The.
mud tends to mask the cuttings and reliable
identification is only possible from regular intact
sampling (eg. from SPT and U50 samples) or from

rock coring, etc.

Continuous Core Drilling - A continuous core sample
is obtained using a diamond or tungsten carbide
tipped core barrel. Provided full core recovery is
achieved (which is not always possible in very weak
rocks and granular soils), this technique provides a
very reliable method of investigation. In rocks, NMLC
coring (nominal 52 mm diameter) is usually used with
water flush. The length of core recovered is compared
to the length drilled and any length not recovered is
shown as CORE LOSS. The location of losses is
determined on site by the supervisor. If the location of
the loss is uncertain, it is placed at the top end of the
run, when the core is placed in a storage tray and
recorded on the log.

Standard Penetration Tests - Standard Penetration
Tests (SPT) are used mainly in non-cohesive soils, but
can also be used in cohesive soils, as a means of
indicating density or strength. The test procedure is
described in Australian Standard 1289, "Methods of
Testing Soils for Engineering Purposes” - Test 6.3.1.
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The test is carried out in a borehole by driving a 50mm
diameter split sample tube with a tapered shoe, under
the impact of a 63 kg hammer with a free fall of 760
mm. It is normal for the tube to be driven in three
successive 150 mm increments and the 'N' value is
taken as the number of blows for the last 300 mm, the
upper 150 mm being neglected due to possible
disturbance from the drilling method. In dense sands,
very hard clays or weak rock, the full 450 mm
penetration may not be practicable and the test is
discontinued at a reduced penetration.
In the case where full penetration is obtained with
successive blow counts for each 150 mm of, say 4, 6
and 7 blows, the record shows,
4,6,7 N=13
In a case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm
and 30 blows for the next 40 mm, the record shows:
15, 30/40mm
The results of the test can be related empirically to the
engineering properties of the soil.
Occasionally, the drop hammer is used to drive 50mm
diameter thin walled sample tubes (U50) in clays. In
such circumstances, it is noted on the borehole logs.
A modification to the SPT test is where the same
driving system is used with a solid 60° tipped steel
cone of the same diameter as the SPT hollow sampler.
The solid cone can be continuously driven for some
distance in soft clays or loose sands, or may be used
where damage would otherwise occur to the SPT. The
results of this Solid SPT are shown as "N." on the
borehole logs, together with the number of blows per
150 mm penetration.
Cone Penetration Tests - Test Method - Cone
Penetration Tests (CPT) are carried out in accordance
with AS 1289 Test 6.5.1-1977, using an electrical
friclion-cone penetrometer.,
The test essentially comprises the measurement of
resistance to penetration of a cone of 357 mm
diameter pushed into the soil at a rate of 10-20 mm per
second by hydraulic force. The resistance to
penetration is recorded in terms of pressure on the end
area of the cone (cone resistance, q., in MPa) and
friction on the side of the 135 mm long sleeve
immediately above the top of the cone (friction

resistance, f;, in kPa). These forces are measured by
electrical transducers (strain gauges) within the cone
device. The ratio between friction resistance and cone
resistance is also calculated as a percentage, ie.-

Loy . Friction Resislan ce,fs (kPa) x 100
FHC“OH Ratio (FR) = cone resislance, gc (kPa)

The friction ratio, FR, is generally low In sands (less

than 1% or 2%) and generally higher in clays (say 3%
or more). The interpretation of sandy clays, clayey
sands and material with a high silt content is more
difficult, but intermediate values (between 1% and 3%)
would be expected. Highly organic clays and peats
generally have a friction ratio in excess of 5%.

Static cone data is recorded in the field on disc for later
presentation using computer aided drafting.

The equipment can be operated from any conventional
drill rig. A total applied load in the range of 4 to 10
tonnes is required for practical purposes, although
lighter loads may be used. The cone penetrometers
are available with various capacities of cone resistance
ranging up to 100 MPa for general purpose
investigations, while a range of 0 to 10 MPa can be
used where more sensitive investigations of soft clay
are required.

The cone resistance value provides a continuous
measure of soil strength or density, and together with
the friction ratio, provide very useful indications of the
presence of narrow bands of geotechnically significant
layers such as thin, soft clay layers or lenses of sand
which might otherwise be missed using conventional
drilling methods.

The lithology of the encountered soils is interpreted
from static cone data and is generally presented on the
static cone log sheets.

It is important to note that the lithology is interpreted
information and is based on research by Schmertmann
(1970), Sanglerat (1972), Robinson and Campinalli
(1986), modified to suit local conditions as indicated by
borehole information and laboratory testing.

As soils generally change gradually it is sometimes
difficult to accurately describe depths of strata
changes, although greater accuracy is obtained with
the static cone compared with conventional drilling. In
addition, friction ratios decrease in accuracy with low
cone resistance values, and in desiccated soils. As a
result, some overlap and minor discrepancies may
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exist between static cone and nearby borehole
information.

Portable Dynamic Cone Penetrometers - Portable

Dynamic Cone Penetrometer (DCP) tests are carried
out by driving a rod into the ground with a falling weight
hammer and measuring the blows for successive
100mm increments of penetration.

The DCP comprises a Cone of 20 mm diameter with
30 degree taper attached to steel rods of smaller
section.

The cone end is driven with a 8 kg hammer falling 510
mm (AS. 1289 Test 6.3.2). The test was developed
initially for pavement subgrade investigations, and
empirical correlations of the test results with California
Bearing Ratio have been published by various Road
Authorities. The Company has developed their own
correlations with Standard Penetration tests and
Density Index tests in sands.

LOGS

The borehole or test pit logs presented herein are an
engineering and/or geological interpretation of the
subsurface conditions, and their reliability will depend
to some extent on the frequency of sampling and the
method of drilling or excavation. Ideally, continuous
undisturbed sampling or core drilling will enable the
most reliable assessment but is not always practicable
or possible to justify on economic grounds. In any
case, the boreholes or test pits represent only a very
small sample of the total subsurface conditions.

The attached explanatory notes define the terms and
symbols used in preparation of the logs.

Interpretation of the information shown on the logs,
and its application to design and construction, should
therefore take into account the spacing of boreholes or
test pits, the method of drilling or excavation, the
frequency of sampling and testing and the possibility of
other than ‘straight line" variations between the
boreholes or test pits. Subsurface conditions between
boreholes or test pits may vary significantly from
conditions encountered at the borehole or test pit
locations.

GROUNDWATER

Where groundwater levels are measured in boreholes,
there are several potential problems.

«Although groundwater may be present in lower
permeability soils, it may enter the hole slowly or
perhaps not at all during the time the hole is open.

<A localized perched water table may lead to an
erroneous indication of the true water table.

*Water table levels will vary frgm time to time with
seasons or recent weather changes and may not be
the same at the time of construction.

«The use of water or mud as a drilling fluid will mask
any groundwater inflow. Water has to be bailed out of
the bore and mud must be washed out of the hole or
"reverted” if water observations are to be made.

More reliable measurements can be made by use of
standpipes which are read after stabilizing at periods
ranging from several days to perhaps weeks for low
permeability soils. Piezometers, sealed in a particular
stratum, may be advisable in low permeability soils or
where there may be interference from perched water
tables or surface water.

FILL -

The presence of fill materials can often be determined
only by the inclusion of foreign objects (eg. bricks,
steel, efc.) ar by distinctly unusual colour, texture or
fabric. Identification of the extent of fill materials will
also depend on investigation methods and frequency.
Where natural soils similar to those at the site are used
for fill, it may be difficult with limited testing and
sampling to reliably determine the extent of the fill.

The presence of fill materials is usually regarded with
caution as the possible variation in density, strength
and material type is much greater than with natural soil
deposits. Consequently, there is an increased risk of
adverse engineering characteristics or behaviour. If
the volume and quality of fill is important to a project,
then frequent test pit excavations are preferable to
boreholes.
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LABORATORY TESTING

Laboratory testing is normally carried out in
accordance with Australian Standard 1289 "Methods of
Testing Sail for Engineering Purposes”. Details of the
test procedure used are given on the individual report
forms and the attached explanatory notes summarize
important aspects of the Laboratory Test Procedures

adopted.
ENGINEERING REPORTS

Engineering reports are prepared by qualified
personnel and are based on the information obtained
and on current engineering standards of interpretation
and analysis. The information provided in Soil Surveys
Engineering reports is opinion and interpretation and
not factual. The client/contractor increases their risk
by not retaining the person who authored the
geotechnical report, to carry out site inspection and
review (overseeing role) during construction, to confirm
opinion and interpretation expressed in the report is
accurate. Where the report has been prepared for a
proposal the

interpretation may not be relevant if the design

specific  design information and
proposal is changed. If this happens, the Company will
be pleased to review the report and the sufficiency of
the investigation work.

Every care is taken with the reporl as it relates to
interpretation of subsurface conditions, discussion of
and recommendations or

geotechnical aspects

suggestions for design and construction. Since the
test sites in any exploration represent a very small
proportion of the fotal site and since the exploration
only identifies actual ground conditions at the test sites,
even under the best circumstances actual conditions
may vary from those inferred to exist. No responsibility
is taken for:-

«Unexpected variations in ground and/or groundwater
conditions.

*Changes in policy or interpretation of policy by
statutory authorities.

*The actions of other persons.

«Any work where the company is not given the

opportunity to supervise the construction using the
Companies designsirecommendations.

If differences occur, the Company will be pleased to
assist with investigation or advice to resolve any
problems oceurring.

SITE ANOMALIES

In the event that conditions encountered on site during
construction appear to vary from those expected from
the information contained in the report, the Company
Most
problems are more readily resclved when conditions

requests that it immediately be notified.

are exposed than at some later stage, well after the
event.

Extreme events including but not limited to the results
of climate change, eg. flood levels above previously
identified levels, beach scour or erosion beyond
normal expectations (as identified by local authorities)
extreme rainfall events, war, espionage, sabotage may
time of

result in different conditions between

investigation and time of construction.
REPRODUCTION OF INFORMATION FOR

TRACT PURPOSES
Attention is drawn to the document “Guidelines for the
Provision of Geotechnical Information in Construction
Contracts (1987)", published by the Institution of
Engineers, Australia. Where information obtained from
this investigation is provided for tendering purposes, it
is recommended that all information, including the
written report and discussion, be made available. In
circumstances, where the discussion or comments
section is not relevant to the contractual situation, it
may be appropriale to prepare a specially edited
document. The Company would be pleased to assist
in this regard and/or to make additional report copies
available for contract purposes at a nominal charge.
REVIEW OF DESIGN
Where major civil or structural developments are
proposed or where only a limited investigation has
been completed or where the geotechnical conditions/
constraints are quite complex, it is prudent to have a
joint design review which involves a senior
geotechnical engineer. We would be happy to assist in
this regard as an extension of our investigation
should be

reviewed by Soil Surveys Engineering, with sufficient

commission. Construction drawings

time to allow changes if required, prior to inspections.
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Otherwise Soil Surveys Engineering reserves the right
to refuse to carry out inspections.

SITE INSPECTION

The Company will always be pleased to provide
engineering inspection  services for geotechnical
aspects of work to which this report is related.

i) Site visits during construction to confirm reported
ground conditions

ii) Site visits to assist the contractor or other site
personnel in identifying various soil/rock types such as
appropriate footing or pier founding depths, the stability
of a filled or excavated slope; or

i) Full-time engineering presence on site.

in the vast majority of cases it is advantageous to the
principal for the geotechnical engineer who wrote the
investigation report to be involved in the construction
stage of the project.

The geotechnical engineer cannot take responsibility
for variations in encountered conditions, where he is
not given the. opportunity to review plans for the
proposed development with sufficient time to allow
the

development if required, and where he is not given the

review and make changes to proposed

opportunity to inspect the site and oversee
construction methods with regard to site conditions
with sufficient time to observe all relevant site

conditions and operations.

RESPONSIBLE USE OF GEOTECHNICAL
INFORMATION

Recommendations in our report are for design
purposes only and provided on the basis that
inspections are carried out to allow finalisation of
opinions and recommendations contained in our
report. :

The geotechnical investigation consisting of field and
laboratory testing has been carried out to indicate
typical conditions by indicating conditions and
parameters at the specific locations of boreholes/test
pits. Subsurface conditions are indicated at these
locations only and the inference of conditions between
or away from these locations (interpolation and
extrapolation) involves a certain degree of risk.
Persons inferring such conditions or carrying out such

inferences should do so with a degree of caution and

conservalism which is commensurate with the
consequences of the risk of error.

Estimates of volumes based on our findings require
inferpolation and extrapolation between test locations
and as such may be significantly different from actual

volumes.

NOTES RELATING TO THIS REPORT - JUNE 2009
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APPENDIX B
OUTCOMES MEASURED FOR STATE

PLANNING POLICY 1/03
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Qutcome 1 . Within natural hazard management areas, development to which this SPP
applies is compatable with the nature of the natural hazard', except where:

* The development proposal is a development commitment? ; or
There is an overriding need for the development in the public interest and no
other site is suitable and reasonably available for the proposal

Outcome 2 : Development that is not compatible with the nature of the natural hazard but is
otherwise consistent with Outcome 1:
Minimizes as far as practicable the adverse impacts from natural hazards ;

and
* Does not result in an unacceptable risk® to people or property

' Refer to Section 9 Glossary of SPP 1/03
2 Refer to Section 9 Glossary of SPP 1/03
® Refer to Section 9 Glossary of SPP 1/03
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APPENDIX C

SITE PHOTOGRAPHS

2 SOIL SURVEYS ENGINEERING



Project No. 111-10088
July, 2011

PLATE 2 - SITE AT TP7, LOOKING EAST
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PLATE 3 - SITE LOOKING ALONG WESTERN BOUNDARY WITH
STAGE 1, LOOKING NORTH WEST

PLATE 4 - BOULDER FILLED GULLY ADJACENT TO TP10, LOOKING NORTH

#- SOIL SURVEYS ENGINEERING
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APPENDIX D

TYPES OF LANDSLIDES
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Translational landslide Block slide

Debris avalanche

Lateral spread

FIGURE D1 TYPES OF LANDSLIDES
Ref : USGS Fact Sheet 2004-3072.
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APPENDIX E
FRAMEWORK FOR LANDSLIDES

RISK MANUAL
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APPENDIX F

SITE INVESTIGATION MAPS

2~ SOIL SURVEYS ENGINEERING



Project No. 111-10088
July, 2011

LANDSLIDE RISK ASSESSMENT & MANAGEMENT
INVESTIGATION PHASE

g PROJECT OWNER
o BCOEE DEVELOPER
% E T DEVELOPED Z

ARCHITECTURAL PLANS DEVELOPED
PLANNING CONSTRAINTS DETERMINED

DWNER]
ARCHITECT,
PLANNER,
REGULATOR

e LANDSLIDE RISK Issite 4
PLANNING <
S £| situated within r
PROCESSES pa iR langsiide susceptibilty; GEOTECHHICAR
APPLY MANAGEMENT ARE bazardor rsk PRACTITIONER
HOTREQUIRED i

LANDSLIDE RISK ASSESSMENY CONDUCTED BY
GEOTECHNICAL PRACTITIONER i

HAZARD
IDENTIFICATION

LIKELIHOOD
ESTIMATION
(Frequancy
Analysis)

RISK ESTIMATION

RISK
DETERMINATION
{Calculation) !

AGS (2000}, AGS (2007c & 2007d)

RISK EVALUATION {COMPARISON WITH REGUI.;ATOR
TOLERABLE RISK TO LIFE & PROPERTY) MINES

RISK ASSESSMENT

{lofiteand
Is rick MODIFY properny)

tolerable? PROJECT

RISK MANAGEMENT

Can risk
e managed?

A
ADVANCE TO
DETAILED
DESIGN PHASE

FIGURE E1 LRM FLOWCHART

Extract from “Landslide Risk Management Concepts and Guidelines”, Australian
Geomechanics Society Journal, Volume 37 No. 2, May 2002.
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FIGURE F1 - GEOLOGY MAP

FIGURE F2 - VEGETATION MAP
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=] b . &y - LAND OWNED BY ROCKHAMPTON REGIONAL COUNCIL
— s ; SRS T
— : ’ N ] 5t Tt
) AN : 8 5 FUREE STiGHS &
EUCALYPTUS ' CRES A : =3
—\ N L 4 \ A 5
§ " X9
e ~
sung \;‘f
»lH\‘ .:u"
/! al
o ¥
4
3
e el
BULDNG DNVELOPES ARE 2 NETRES FROM
SIO GOUNDARIE'S EXCEPT WMERE MOICATED
E5] _soees w oxeess o oo

FIGURE F3 - TOPOGRAPHY - SLOPE ANGLE
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APPENDIX G

TEST PIT RECORDS
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Soil Surveys Engineering Pty. Limited TEST PIT RECORD SHEET
Censulting Geolechnical englhesrs  RPECQ No. 185
Lot L oo _ :
(gaiigem s el pentoEe Test Pit Number: ]
Poddgion 0 454 Rorang 4211 Bucins £ 4570 .
P 3580 9680 FaroiTSsiesoe  Fxdr 1 samsan Project Number : 107-10088
Project Name : Proposed Subdivision
Easting : 248064 Northing : 7418772 RL : 89.00 Location : Eucalyptus Cres., Rockhampton
Logger: GB Machine : 12 tonne Excavator Client : Graham Scott & Associates
Date : 21/01/2009 Page : 1
L
Depth = Description Samples and
i 5 . Remarks
- 83ed COLLUVIUM, Silty Sandy Gravel, loose, brown, o
- 05 gs0 R *
- Silty CLAY (CI) Hard, medium plasticity, red orange brown, trace -
— \ of gravel. D .
- 10 NN B
i 1.10 =
. 1.20 METASILTSTONE (XW) Weak, light grey brown. -
’_: 430 METASILTSTONE (DW-SW) Moderately strong to strong, grey brown, P
~ fragments -
45 Test Pit 1.30m ]
=" Terminated —]
2 E
- =
. s
- 20 B
L_ 25 —
— —
- 30 b
- i
- 35 E
- 40 .
a2
- 45
5.0
COMMENTS
1) Groundwater not observed. d/‘_.-:__’
Approveds
Date : & ) &y o
ISSUE No. 1.1 08/10/97 RS008A




d

1.60

Soil Surveys Engineering Ply. Limited  TEST PIT RECORD SHEET
Eocri-i,.'l.!ilworgn‘cogglgghnical engineors.  RPECQ No. 185
email brisbanagdsoilsurveys com au .
e G, Test Pit Number : 2
AT Mol TR Project Number :  107-10088
Project Name : Proposed Subdivision
Easting : 248015 Nomhing: 7418804  RL:g7eo  Location: Eucalyptus Cres., Rockhampton
Logger: GB Machine : 12 tonne Excavator Client : Graham Scott & Associates
Date : 21/01/2009 Page : 1
£ Samples and
= Description amples an
Depth E P Remarks
= TREY COLLUVIUM, Silty Sandy Gravel, loose, brown.
- 030 [
= \\? Silty CLAY (CI) Hard, medium plasticity, red orange brown, trace
— of gravel.
= 05 §
= 0.90 §
=~ 10 F———1] METASILTSTONE (XW) Weak, light grey brown,

120

' o

b
=]

[[iif'lil‘
N

i!llilllil
(3]

g
=)

]ijllil

b
=]

RN ERRRR
ca
3]

I|l'!|ll

5.0

obbles,

ANDESITE (XW-DW) Weak to moderately strong, yellow brown,

Test Pit
Terminated

1.70m

lillllllxljlLlillilll][llllllllhlllllllllll|1||||[||I||||1||l||1 Ill[lllllill!ll1l[lJ]|lllIlilll[l

COMMENTS
1) Groundwater not observed.

Apptoveg imer—
Date :

ISSUE No. 1.1 08/10/97 RS006A

= 198

[ 2




Soil Surveys Engmeenng Pty. Limited

Gonsuling Glﬂh:hnr:ll engineers  RPECQ No. 185
ACN 054 043

email hrubau@w\lsw-yi comau

Level 2 16 FlﬂanySl eat Unlli 38 Lawrence Dr
Milton Q 4064 Nereng Q 4211

11 Production Ave
Kawana Waters Q 4578
%

TEST PIT RECORD SHEET

Test Pit Number: 3

SRR Nersna G 4211 Bouine 4278 .
R ) Fuce17 8505006 Fan 817403001 Project Number : 107-10088
Project Name : Proposed Subdivision
Easfing : 248010 Northing : 7418759 RL: 99.00 Location : Eucalyptus Cres., Rockhampton
Logger: GB Machine : 12 tonne Excavator Client : Graham Scott & Associates
Date : 21/01/2009 Page : 1
K<)
=
Depth [ Description Samples and
P 3 4 Remarks
- s28¢ey COLLUVIUM, Silty Sandy Gravel, loose, brown, ]
T "“ouo -:
:- d o ]
= 0.40 [E53R -
—~ 05 Sandy CLAY (CI) Hard, medium plasticity, red brown, trace of ~
j= o gravel and cobbles. —]
E ' METASILTSTONE/CHERT (DW) Moderately strong o strong, orange =
| =y grey, angular fragments. =
- 10 00 .
- -~ | ANDESITE (XW) Weak, yellow brown. [ & ]
- o b —
i L v -1
=" v g
= RV =
. ¥ .
—_1:8 Lsa LY —
~ Test Pit 1.50m in
il Terminated .
i .
= =
= 20 B
- 25 .
- 30 ]
[ 35 F
40 =
45 =
- 5.0 3
COMMENTS

1) Groundwater not observed.

i"\pprc:n.veﬂz"',—‘L
G

Date :
ISSUE No. 1.1 08/10/97 RSOOSA

|2 oS




Soil Surveys Engineering Pty. Limited

Level 2 16 Finchioy Stnet Unil B 39 Lawrencs Dr 11 Production Ave
4064

Miton Q Nerang Q 4211 Kawans Waters O 4578
PO Box 317 'O Bax 2011 PO Box 2

Puaddinglon Q 4054 Nerang Q 4211 Buddina O 4578

Ph617 3360 Ph 6175596 1528 Fh&17 5483 1733

000
Fax 17 3368 6650 Fax 617 5578 3016 Fax 61 7 5493 2837

Project Name ;

TEST PIT RECORD SHEET

Test Pit Number: 4
Project Number :
Proposed Subdivision

107-10088

Easting : 247948 Northing : 7418731 RL: 92.00 Lo‘cation : Eucalyptus Cres., Rockhampton
Logger: GB Machine : 12 tonne Excavator Client : Graham Scott & Associates
Date : 21/01/2009 Page : 1
h Descripti Samples and
Dept RCnipion Remarks

COLLUVIUM, Silty Sandy Gravel, loose, brown.

1) Groundwater not observed.

= =
- 0.30 53¢} L
— Gravelly CLAY (CL) Hard, low plasticity, mottled yellow brown, -
05 trace of sand. D =
=S, =
&5 0.60 o
-~ METASILTSTONE (XW) Weak, orange yellow. -
- 0.80 E
- 0an METASILTSTONE (DW) Moderately strong 1o strong, grey brown. ~
~ 1.0 Test Pit 0.90m T
i Terminated ]
- 15 B
[ .
a0 =
- 25 B
- 30 -
E_ s
- 35 3
= —
= =
= J
L a0 i
- 45 ]
- 5.0 B
COMMENTS

Appnwac!-f""‘L

Date :

ISSUE No. 1.1 0B/10/97 RSODEA

$ 1 & 97




Soil Surveys Engineering Pty. Limited

Consulting Geolechnical engineers  RPECQ Ne. 195
ACN. 043

email brisbane@sollcurvays.com.av

Level 2 18 Finchley Stieet Unil 8 39 Lawrence Dr
Miltan O 4064

Nerang Q 4211
PO Box 217 PO Box 2011
Paddington Q 4064 Nerang Q 4211
Phé1 Fazsssano PhE1T 559 1528

Fax 61 T 3363 6660 Fax 617 5578 3916

11 Production Ave
Kawana Waters Q 4578
PO Box 2

Buddina Q 4578

Ph&Y 75493 1733

Fax 61 7 5403 2837

Project Name :

TEST PIT RECORD SHEET

Test Pit Number : 5
Project Number :

Proposed Subdivision

107-10088

ion : Eucal ‘
Easting 1247988 Northing : 7418671 RL: 91.00 LOICE!’[IOH ucalyptus Cres., Rockhampton
. Client : Graham Scott & Associates
Logger: GB Machine : 12 tonne Excavator
Date : 21/01/2009 Page : 1
inti Samples and
Depth Description s

- 3%3ed COLLUVIUM Silty Clayey Gravel, Loose to medium dense, pale grey, B
= o5 k
= 0.90 ! -
- 1.0 : METASILTSTONE (D'W) Moderately strong to strong, light grey -
o brown. =

- 120 ]
=i Test Pit 1.20m ]
wl Terminated =
- 15 =]
- 20 =5

E E
= 25 =
- 30 -
s -
= E
- _«o _1

- 45 A
5.0 e
T T

COMMENTS

1) Groundwater not observed. 2) Excavator refusal at 1.2m.

Approved-«-/’z-’—
Date % 1 Y 3
ISSUE No. 1.1 0810/37 RSU0BA




Soil Surveys Engineering Pty. Limited

Censulling Gootechnical englneers  RFECQ Mo, 185

amall brisbane @salturveys.com su
Level 2 15 Finchley Street
4084

Unit 8 39 Lawrence Dr

Milton Q Nerang Q 4211
PO Box 217 PO Box 2011
adingion Q 4084 Nerang Q 4211

Pa
PhE17 3385 6000
Fux 617 3365 8650

Ph €17 5586 1528
Fax 617 5578 3916

11 Production Ave
Kawana ;\hlsu Q4578

Buddina 0 4578

PhE17 5483 1733
Fax 61 7 5493 2837

Project Name :

TEST PIT RECORD SHEET

Test Pit Number : 6

Project Number :
Proposed Subdivision

107-10088

‘I'IWl

e

o
o

! 1‘|'I'I‘l'1

||I|I]I|ll| [I!
w

g
o

1[|]ﬂ'l|:|

||1|1|||

50

Easting : 248009 Northing : 7418672 RL : 96.00 Location : Eucalyptus Cres., Rockhampton
Logger: GB Machine : 12 tonne Excavator Client : Graham Scott & Associates
Date : 21/01/2009 Page : 1
Depth 5 Description Samples and
P 5 ¢ Remarks
- 3 COLLUVIUM Silty Clayey Gravel, Loose to medium dense, pale grey,
= 0.20 9)
- METASILTSTONE (DW) Moderately strong to strong, light grey
— brown, highly fractured.
" 05 nen
1l Test Pit 0.50m
- Terminated
- 1.0
i
-
- 15
- 20

II|||I|]|]1]||||1J|'1I|I||111||l|I1IllillllllllllILi:ln[[llll_[JI|}1I|I|llllll[lll[[hhh lalalaly

COMMENTS

1) Groundwater not observed. 2) Excavator refusal at 0.5m

Approved ___
Date : (; Vi

ISSUE No. 1.1 08/10/57 RS006A

P

'7_10.9




Censuiting Geotechnical engineers
AC.N 054 043 621
smuil brisbane@soilsurveys. com au

Lavel 2 16 Finchisy Street
Millon Q 4084

FO Box 317

Paddington Q 4064

Ph 617 3366 6000

Fox 617 3369 6680

Unit 8 38 Lawrence Dr
Nersng Q 4211

PO Box 2011

Neran;
Ph 61
Fax 617 5578 3316

Soil Surveys Engineering Pty. Limited

RPECQ Ne. 185

11 Production Ave
Kawana Waters Q 4578
PO Box 2

Buddine Q 4578
Phe175493 1733
Fax 617 5493 2837

Project Name :

g O 4211
7 5596 1528

TEST PIT RECORD SHEET

Test Pit Number: 7

Project Number :

Proposed Subdivision

107-10088

Easting :248022 Northing : 7418637 RL: 85.50 Location : Eucalyptus Cres., Rockhampton
Logger: GB Machine : 12 tonne Excavator Q“ent : Graham Scott & Associates
Date : 21/01/2009 Page : 1
Depth Description Samples and
Remarks
wl COLLUVIUM Silty Clayey Gravel, Loose to medium dense, pale grey, -
2 0.40 E
—~ 05 Sandy CLAY (CI) Hard, medium plasticity, yellow brown, traces of D i
- gravel. _——
— 3
[ 0.80 -
- =— METASILTSTONE (DW) Moderately strong to strong, light grey =
10 1420 i=——+ brown, highly fractured. -
28 Test Pit 1.00m -
. Terminated =
15 E
F ]
— 2.0 E
- 25 B
3 E
— =
E 3.0 3
- 35 E
- 40 =
- =
F 45 =
- 5.0 =
COMMENTS

1) Groundwater not observed.

Approvege—"_ — ———
.

Date :
ISSUE No. 1.1 08/10/97 RSD0GA

f ey ¥




Level 2 18 Finchley Stieet
Mificn Q 4064

RPECQ No. 185

Soil Surveys Engineering Pty. Limited

Consuling Geotechnica! enpineers
AC.N 054 D43 631
smail brisbane@soiisurveys comau

Unil @ 39 Lawrence Dr
Nersng Q 4211

PO Box 2011

Nereng Q 4211

11 Production Ave
Kwr;na Waters Q 4578

Buddina Q 4578

TEST PIT RECORD SHEET

Test Pit Number : 8

1) Groundwater not ebserved. 2) Excavator refusal at 0.8m

Date : =
ISSUE No. 1.1 08/10/97 RSODEA

Fa 017 3568 6560 Fuce17s0u 505 Fores s oaoaan Project Number : 107-10088

Project Name : Proposed Subdivision
Easting :247969 Northing : 7418608  RL: 74.00 Location : Eucalyptus Cres., Rockhampton
g 6B T T — Client : Graham Scott & Associates
Date : 21/01/2009 Page : 1
th ' Description Samples and
Hep & . Remarks
- COLLUVIUM Silty Clayey Gravel, Loose to medium dense, pale grey, E
- 05 gs0 ]
= 0.60 Sandy CLAY (CI) Hard, medium plasticity, yellow brown, traces of -
— : = gravel A ]
— METASILTSTONE (DW) Moderately strong to strong, brown grey. —
= QR0 == =}
= Test Pit 0.80m o=
—- 1.0 Terminated .
- 15 B
20 =
— —
- 25 -
- 3.0 -
s E
- 40 e
- 45 P
5.0 =
COMMENTS

Approved-—=_

] -

1 5%




Consufting Geotechnical enpinesrs  RPECQ No, 185
AC.N. 054 043 831
wmiil brisbane@soilsurveys.com.su

Leval 2 10 Finchley Street Unit § 39 Lawrence Dr
4064 11

Fax 61 7 3369 6660 Fax 6175578 3916

Milten @ orang Q 42

PO Box 317 PO Box 2011 PO Box
Paddinpton O 4004 Nerang Q 4211

Ph 81 7 3389 6000 Ph 617 5586 1528

Soil Surveys Engineering Pty. Limited

11 Praduction Ave
Kawans Waters Q 4578

Fax 61 7 5453 2837

Project Name :

TEST PIT RECORD SHEET |

Test Pit Number: 9
Project Number ;

Proposed Subdivision

107-10088

Easting 1247915 Northing : 7418665  RL: 77.50 Location : Eucalyptus Cres., Rockhampton
GigiEE 68 Wichiea s - T3 ome ok Client : Graham Scott & Associates
Date : 21/01/2009 Page : 1
o
h s Description Samples and
Dept 5 F Remarks
- 283084 COLLUVIUM Silty Clayey Gravel, Loose to medium dense, pale grey, ]
3 v
o 3
— 0.30 .
-~ 0.40 Sandy CLAY (CI) Hard, medium plasticity, yellow brown, traces of .
g ; \gravel V i
—0 5 METASILTSTONE (DW) Moderately strong to strong, yellow brown. —
= 060 = =
— Test Pit 0.60m ]
= Terminated B
E’ 1.0 B
E 3
— 15 -
= :
- 20 3
L- —
2.5 =
- 30 o
- 35 B
40 =
- =
- 45 =
- 5.0 ::I
COMMENTS
1) Groundwater not observed. 2) Excavator refusal at 0.6m
Approved wee=""
Date : A C’j
ISSUE No. 1.1 08/10/97 RS006A




Soil Surveys Engineering Pty. Limited

Ceonsulling Geotechnical engineers
ACH Oz 043 831
email brisbane@solisurveys.com eu
Level 2 1§ Finchisy Street
4054

RPECQ Ne. 185

Unit 839 Lawrence Dt

Miren @ Nerang Q 4217
PO Box 317 PO Box 2011
Pndﬂin?lun Q 4p54 Nersng G 4211
PhE1 7 3366 6000 P61 7 5396 1528

Fax 617 3366 6650

Fax 617 6576 3016

11 Praduction Ave
Kowane Waters Q 4578
PO Box 2

dina G 457

8
5483 1753

Fax €17 5433 2837

Project Name :

TEST PIT RECORD SHEET
10

107-10088

Test Pit Number :
Project Number :

Proposed Subdivision

ion : Eucal )
Easting :247895 Northing : 7418709 RL: 78.50 Location yptus Cres., Rockhampton
Logger: GB Machine : 12 tonne Excavator Client : Graham Scott & Associates
Date : 21/01/2009 Page : 1
]
s Description Samples and
Depth £ SO Remarks

- S e3¢y COLLUVIUM Silty Clayey Gravel, Loose to medium dense, pale grey, G
— 2 .E
. 0.40 PSR E
— 05 \ Gravelly CLAY (CI) Hard, medium plasticity, yellow brown. -
s 0.60 =
o > v | ANDESITE (XW) Weak, yellow brown. =
o 0.80 | £
— v ANDESITE (DW) Moderately strong, yellow brown. 5
- 10 s [T J
= Test Pit 1.00m ]
- Terminated e
SRE =
- 20 ]
= ]
- 25 E
- 30 o5

35 .
40 =

z E
- 3
- 50 -
COMMENTS

1) Groundwater not observed.

Approved " >
Date : G

ISSUE No. 1.1 08/10/97 RSODGA

[ e =7




; $T1]:|:‘

CPepryt

1||||rr[1l
w

>
o

B R

=
o

||||||‘1]

— 5.0

Soil Surveys Engineering Pty. Limited ~ TEST PIT RECORD SHEET
T oL L Test Pit Number: 11
Poddingion G 4064 Nerang 64211 Boddne & 4570 :
IR e ELPai 0 s Faxors 432 Project Number : 107-10088
Project Name : Proposed Subdivision
{ ; :
Easting 1247903 Northing : 7418788 RL: 78.00 Location : Eucalyptus Cres., Rockhampton
Logger: GB Machine : 12 tonne Excavator Client : Graham Scott & Associates
Date : 21/01/2009 Page : 1
2
Depth 3 Description Samples and
i 5 B Remarks
- % COLLUVIUM Silty Clayey Gravel, Loose to medium dense, pale grey,
— soe8] angular cobbles.
E O
=, 0.40 [H5e8s
- 05 “d Gravelly CLAY (CI) Hard, medium plasticity, yellow brown.
= N
= 0.90 BN
— 1.0 METASILTSTONE (DW-SW) Moderately strong to strong, dark grey
. brown, cobbles and boulders.
3 12
— Test Pit 1.20m
i Terminated
- 15
- 20
=
- 25

l|l|l|l[l[l|l|lll]ll_llltlI]]JI'IIIIii[lll'litl![ll!lll|l[i|JJIllil|I|lll|l 1I1|11|I|l|[|l||1|lel|

COMMENTS

1) Groundwater not observed. 2) Excavator refusal at 1.2m

Approvede—""__ ——

Date : o
1SSUE No. 1.1 08/10/87 RSO06A
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APPENDIX H

SITE PLANS
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AUSTRALIAN GEOGUIDE LR8 (CONSTRUCTION PRACTICE)

IHILLSIDE CONSTRUCTION PRACTICE
Sensible development practices are required when building on hillsides, particularly if the hillside has more than a low

risk of instability (GeoGuide LR7). Only building technigues intended to maintain, or reduce, the overall level of landslide
risk should be considered. Examples of good hillside construction practice are illustrated below.

EXAMPLES OF GOOD HILLSIDE CONSTRUCTION

Vegetation retained

PRACTICE

S

Surface water interception drainage - "

Watertight, adequately sited and founded roof water slorage b i
tanks (with due regard for impact of potential leakage) ;

Flexible structure

Roof waler piped off site or stored — - ——

On-sile delention tanks, waterlight and adequately
founded. Potential leakage managed by sub-soil
drains ,

Vegetation retained Fe go‘g;LFE Rgzzgf; YASND
- {COLLUVIUN)

Pier footings into rock
Subscil drainage may be
required in slope

! Cutting and filling minimised in development

— Sewage effluent pumped out or connected to sewer
Tanks adequately founded and watertight. Potential
leakage managed by sub-soil drains

PR ; ' Engineered retaining walls with both surface and

o Yo i g BEDROCK subsurface drainage (constructed before dwelling)

g € A (2007}
ko See also AGS (2000) Appendur J

WHY ARE THESE PRACTICES GOOD?

Roadways and parking areas - are paved and incorporate kerbs which prevent water discharging straight into the
hillside (GeoGuide LRS).

Cuttings - are supported by retaining walls (GeoGuide LRS).

Retaining walls - are engineer designed fo withstand the lateral earth pressures and surcharges expected, and include
drains to prevent water pressures developing in the backfill. Where the ground slopes steeply down towards the high
side of a retaining wall, the disturbing force (see GeoGuide LR6) can be two or more times that in level ground.
Retaining walls must be designed taking these forces into account.

Sewage - whether treated or not is either taken away in pipes or contained in properly founded tanks so it cannot soak
into the ground.

Surface water - from roofs and other hard surfaces is piped away to a suitable discharge point rather than being aliowed
to infiltrate into the ground. Preferably, the discharge point will be in a natural creek where ground water exits, rather
than enters, the ground.. Shallow, lined, drains on the surface can fulfil the same purpose (GeoGuide LR5).

Surface loads - are minimised. No fill embankments have been built. The house is a lightweight structure. Foundation
loads have been taken down below the level at which a landslide is likely to occur and, preferably, to rock. This sort of
construction is probably not applicable to soil slopes (GeoGuide LR3). If you are uncertain whether your site has rock
near the surface, or is essentially a soil slope, you should engage a geotechnical practitioner o find out.

Flexible structures - have been used because they can tolerate a certain amount of movement with minimal signs of
distress and maintain their functionality.

Vegetation clearance - on soil slopes has been kept to a reasonable minimum. Trees, and to a lesser extent smaller
vegetation, take large quantities of water out of the ground every day. This lowers the ground water table, which in turn
helps to maintain the stability of the slope. Large scale clearing can result in a rise in water table with a consequent
increase in the likelihood of a landslide (GeoGuide LR5). An exception may have to be made to this rule on steep rock
slopes where trees have little effect on the water table, but their roots pose a landslide hazard by dislodging boulders.

Possible effects of ignoring good construction practices are illustrated on page 2. Unfortunately, these poor construction
practices are not as unusual as you might think and are often chosen because, on the face of it, they will save the
developer, or owner, money. You should not lose sight of the fact that the cost and anguish associated with any one of
the disasters illustrated, is likely to more than wipe out any apparent savings at the outset.

ADOPT GOOD PRACTICE ON HILLSIDE SITES

174 Australian Geomechanics Vol 42 No 1 March 2007



AUSTRALIAN GEOGUIDE LR8 (CONSTRUCTION PRACTICE)
EXAMPLES OF POOR HILLSIDE CONSTRUCTION PRACTICE

Unstabilised rock topples and travels downslope
Vegetation removed
Steep unsupported cut fails - “\

\ | 4
Discharges of roofwater soak away rather than . % ’{
conducted offsile or to secure slorage for re-use - rmam \

Structure unable o tolerate . 4

settlement and cracks — : \( .x
Poorily compacled fili setlles i \ g ) N i

unevenly and cracks poo!

Inadeguate walling unable 1y * . =S
to support fill - 'L‘-—'/L <
o-adgee
Inadequately g
supported cut fails — = - B?o;v’valer iniroduced
i et into slope
Saturaled \l
slope fails , ROCK FRAGMENTS e — Dwelling not founded In
Vegetation | Ve (coLLUvium) ey
removed , ! : :‘__/ BEDROCK
bt . ﬁ 1 S : —_————— -— Absence of subsoil dranage
Mud flow | | ,&,’-j ey 5 within fil
occurs - 2 >
& -1"_/_ . /,—) T Loose, saturated filf stides and
MR e e s et possibly flows downslope

- Ponded water enters slope and aclivates landslide

“C. AGS (2007)
Possible travel downslope which impacts other development downhill

See also AGS (2000) Appendn J

WHY ARE THESE PRACTICES POOR?

Roadways and parking areas - are unsurfaced and lack proper table drains (gutters) causing surface water to pond and
soak into the ground.

Cut and fill - has been used to balance earthworks quantities and level the site leaving unstable cut faces and added
large surface loads to the ground. Failure to compact the fill properly has led to settiement, which will probably continue
for several years after completion. The house and pool have been built on the fill and have settled with it and cracked.
Leakage from the cracked pool and the applied surface loads from the fill have combined to cause landslides.

Retaining walls - have been avoided, to minimise cost, and hand placed rock walls used instead. Without applying

engineering design principles, the walls have failed to provide the required support to the ground and have failed,
creating a very dangerous situation.

A heavy, rigid, house - has been built on shallow, conventional, footings. Not only has the brickwork cracked because
of the resulting ground movements, but it has also become involved in a man-made landslide.

Soak-away drainage - has been used for sewage and surface water run-off from roofs and pavements. This water
soaks into the ground and raises the water table (GeoGuide LR5). Subsoil drains that run along the contours should be
avoided for the same reason. If felt necessary, subsoil drains should run steeply downhill in a chevron, or herring bone,

pattern. This may confiict with the requirements for effluent and surface water disposal (GeoGuide LR9) and if so, you
will need to seek professional advice.

Rock debris - from landslides higher up on the slope seems likely to pass through the site. Such locations are often
referred to by geotechnical practitioners as "debris flow paths”. Rock is normally even denser than ordinary fill, so even
quite modest boulders are likely to weigh many tonnes and do a lot of damage once they start to roll. Boulders have
been known to travel hundreds of metres downhill leaving behind a trail of destruction.

Vegetation - has been completely cleared, leading to a possible rise in the water table and increased landslide risk
(GeoGuide LR5).

DON'T CUT CORNERS ON HILLSIDE SITES - OBTAIN ADVICE FROM A GEOTECHNICAL PRACTITIONER

More information relevant to your particular situation may be found in other Australian GeoGuides:

« GeoGuide LR1 - Introduction =  GeoGuide LR6 - Retaining Walls

¢ GeoGuide LR2 - Landslides ¢« GeoGuide LR7 - Landslide Risk

¢«  GeoGuide LR3 - Landslides in Soil ¢  GeoGuide LR® - Effluent & Surface Water Disposal
¢« GeoGuide LR4 - Landslides in Rock GeoGuide LR10 - Coastal Landslides

« GeoGuide LR5 - Water & Drainage ¢ GeoGuide LR11 - Record Keeping

The Australian GeoGuides (LR series) are a set of publications intended for property owners; local councils; planning authorities;
developers; insurers; lawyers and, in fact, anyone who lives with, or has an interest in, a natural or engineered slope, a cutting, or an
excavation. They are intended to help you understand why slopes and retaining structures can be a hazard and what can be done with
appropriate professional advice and local council approval (if required) to remove, reduce, or minimise the risk they represent. The
GeoGuides have been prepared by the Australian Geomechanics Soclely, a specialist technical society within Engineers Australia, the
national peak body for all engineering disciplines in Australia, whose members are professional geotechnical engineers and engineering
geologists with a particular interest in ground engineering. The GeoGuides have been funded under the Australian governments’
National Disaster Mitigation Program.

Australian Geomechanics Vol 42 No 1 March 2007 175
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PLEASE READ THIS COVENANT REQUIREMENT CAREFULLY

As a resident of Fairfield Estate Stage 2, you will appreciate the assistance given by this covenant that forms
part of your contract. The developer of Fairfield Estate Stage 2 will administer this covenant and answer any
inquiries you may have.

The Estate offers quality of life, closeness to the University and a high standard of housing that will assist to
make it a great place to live. To ensure that this standard is achieved and maintained and to secure your
investment, all housing is protected by this document which sets out building and development requirements.
These requirements protect your investment by ensuring that:

¢ houses are designed and built to achieve good designs and style, with colours that complement each
other and the streetscape

¢ an attractive residential environment is achieved and maintained, and

¢ astandard of a landscaping of homes is established and satisfactorily maintained

The Covenant requirements offer peace of mind; you can invest in your allotment and home, secure in the
knowledge that your neighbours are expected to meet the same requirement which protect both the

built and landscaped environment of Fairfield Estate Stage 2.

¢ Please be sure your builder reads this covenant before the start of the construction of your home.

Special Conditions to Contract between

Pearlarm Pty Ltd (The Seller)
ABN 36 053 526 784 and

(The Buyer)
In respect of Lot on SP 163930

Parish of Murchison, County of Livingstone

Dated:
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1. QUALITY ESTATE

The Buyer acknowledges and agrees with the Seller that the land is the final stage of a multi-stage
development being developed by the Seller, the object of which is to establish an attractive
residential area and it is desirable that supervision and control will be exercised by the Seller for the
protection of the interest of the Buyer and all other owners for the time being in respect of the nature
and type of construction to occur on the land and all other land within the development and in
recognition of the desirability of the creation of an attractive development.

2. BUILDING LOCATION ENVELQOPES

The Buyer acknowledges that any dwelling house or structure, outbuildings and garages are to be
erected within the boundaries of a building envelope nominated for this allotment, in accordance
with Building Envelope Plan NRO010BBT (dated 4" November 2011), a copy of which is attached
to this Covenant, unless a variation is approved by Rockhampton Regional Council.

% BUSHFIRE MANAGEMENT

The Buyer acknowledges that a Bushfire Management Plan (BMP) (version 4 dated 14 August
2011) and a Property Vegetation Management Plan (PVMP) (version 2 dated 5 September 2011)
have been prepared for Fairfield Stage 2 by Denley Environmental Consultants Pty Ltd. The buyer
acknowledges that he/she/they have been provided with a Bushfire Management compendium
which, among other materials, includes a copy of the Bushfire Management Plan and a copy of the
Property Vegetation Management Plan. The BMP and the PVMP may, among other considerations,
impact your house design and fencing materials. Where there is any conflict between this Covenant
and the Bushfire Management Plan or the Property Vegetation Management Plan, the Bushfire
Management Plan and the Property Vegetation Management Plan shall take precedence.

3.1 Building Design Restrictions resulting from Australian Standard AS 3959-2009 (building
standards for bushfire prone areas)
Section 2.5.1 of the Bushfire Management Plan states:

2.5.1 Dwellings Within 50m of a Natural Hazard

Dwellings within 50m of the natural hazard are expected to be subject to radiant heat, not
direct flame.

Dwellings located wholly within 50m of the natural hazard are to be built to Level 1
(AS3959-2009).

Dwellings having portions of the building within 50m of the natural hazard are to have those
surfaces facing the hazard built to Level 1 (A83959-2009).

Note: The “Natural Hazard” is vegetation above the 92metre AHD contour and uncleared
vegetation within allotments and adjoining the site.

Allotments may be impacted by Level 1 (AS3959-2009) restrictions as follows:
a) Buildings within the Building Envelopes on Lots 11 and 12 are not affected by Level 1
building restrictions.

b) Buildings within the Building Envelopes on Lots 1, 2, 5, 6, 8, 9, 10 and 13 are partly within
50 metres of the Natural Hazard and therefore buildings on those lots are to have those
surfaces facing the hazard built to Level 1 (AS3959-2009).

Specifically, the following facades of buildings must be constructed to a Level 1 standard:
Lot 1: North western fagade;
Lot 2: Northern fagade;

Fairfield Estate Stage 2 Covenant dated 31 November 2011 4




Lots 5, 6, 8,9, 10: Eastern fagade;
Lot 13: Northemn and Easter fagade;

c) Buildings within the Building Envelopes on Lots 3, 4, 7 and 14 are wholly within 50 metres
of the Hazard and therefore buildings on those lots are to be fully built to a Level 1
(AS3959-2009) standard.

4. GEOTECHNICAL ASSESSMENT AND SLOPE STABILITY

The Buyer acknowledges that a Geotechnical Report and Stability Assessment have been prepared
for Fairfield Estate Stage 2 by Soil Surveys Engineering Pty Ltd and that a copy of that Report has
been provided to the buyer. The report contains recommendations in relation to house dwellings and
structures to be built on the allotments. Where there is any conflict between this Covenant and the
Geotechnical Report, The Geotechnical Report shall take precedence.

The report states that the Building Envelopes in Lots 1 to 12 are within the Very Low Hazard rated
zone while the Building Envelopes on Lots 13 and 14 are rated Low Hazard.

Following are some (but not exhaustive) relevant extracts from the Report:

TABLE 3 BUILDING COMMENTS
Hazard Building Restrictions®
Rating

VeryLow | Norestrietors on cut and filis on siae provided they are engineer designed ang sarres o in
asrordance with AS 37BE- 1068, Boilding consiruction methods will vary wrhin zone with the
wse of rprmal residental type construction possible fie. 5136 on ground) over most of the zome

Low No reswictons on t 2nd fills on sie provided they are engineer designed ard saried out in

accordance with AS 378B-1668. Building constuction methods will vary within 2ore with The

use of notmal resitential ype conslruction possible (ie slab on ground) over most of the Dome
The use of 2 more flewible CONSILCHSN May bE Tequites near the edges of the zone

“Based on the field observations, published hazard mapping and subsurface conditions
encountered by the test pits from the geotechnical study at this site, it is concluded that the
proposed subdivision development including the future construction of residential
buildings, would not adversely affect the slope stability conditions at this site. ”

It further states that:

“Prior to house construction, a site specific investigation should also be carried out for
each individual house site taking into account not only foundation requirements but also
stability considerations for each specific development proposal, particularly within the
moderately to steeply sloping portions of the site.”

The Buyer acknowledges that for lots 13 and 14, slab on ground is not permitted for houses and
house types must consist of suspended timber floors founded on piers and/or posts. Pole houses are

permitted on Lots 13 and 14.

Buyers of Lots 1-12 are encouraged to adopt as far as practicable the recommendations of the
Geotechnical Report and to be incorporate them into house design. The final approval of building
design will rest with Rockhampton Regional Council at the time of lodgement of a building
application.

Following is an extract from the Geotechnical Report outlining Hazard Mitigation and
Recommendations. In addition to the above specific requirements for some lots all buyers agree,
where applicable, to adhere to the recommendations.

Fairfield Estate Stage 2 Covenant dated 31 November 2011 5
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7.0 HAZARD MITICGATION & RECOMMENDATIONS

1.1 General

In order to preserve the stable conditon of this site. 4 s considered essentia’ that goad
hilside engneering constructon practice be employed during development of the
proposed alotrents and associated access roads particularly where 1ocated on sloping
land. The notes and illustrations attached in Appendix I of this report outine some typical
hil'side constructior, guidelines mcluding, earthworks. erosion contro! and drainage
practices for hillside areas whreh shoud be taken intc account as applicable

in order {o ensure longterm: stability of the site upon developreent, the
restrictions/precautons inciuded in the following sections should also be taken nto
account,

1.2  Subdivisional Ea s
The proposed subdivsional earthworks are understood to consist of the foliowing:-

» Cuts ofless than 1. Iminlets 610 9.
*  Fills of up to 1.8m along the south-westemn boundary.

Procedures

Earthwork procedures should be camied out in a responsible manner in accordance with
AS 3798-1996 'Guedefines on Earthworks for Commerc:al and Residential Deveiopments'.
it 's recommended that the earthworks confractor make himself familar with ste

conditons. Of particular note is the removal of existing fill material, eg. boulders in the
depression in Lots £ and 6.

Underground Services

Where footings are located adjacent to underground serwices. the footings {including
retainng walls] should extend to base a minimum of 200mm below the trench base level
for a distance of 1.0m out from the trench. Beyond 1.0m the footings should be taken a
nunimum of 200mm below an imaginary line drawn up at 45° from the trench base level
(Figure 3). Notwithstanding the above comments. all temporary support must consider
the site conditions and nhatural foundations at the time of construction.

These requrements do nol ovenride minimum fooling levels.

# SOIL SURVEYS ENGINEERING
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Based on geotechnical knowledge of excavationsiearthworks on proiects in the local area

and the findings of the investigation. the foliowing comments can be made on excavation
characteristics:-

+ Excavaton by a medium size to large excavator using a bucket of the sol and
upper 500mm, or so. of the weathered rock is expected to be possible.

«  Excavation further into the weathered rock may be possible using a single tyne
ripper on an excavator.

Below these levels, a medium to large excavator using hydrau'ic rock hammers
will be required.

+ Trench excavations in the soils and upper 500mm, or so. of the weathered rock

should be within the capacity of a medium size backhoe or small excavator.

» Below these levels a Jarger excavator would be required for excavation further
into the weathered rock.

* In areas of shallower, stronger rock, specialised tools, eg. rock breakers, may be
required.

#~ SOIL SURVEYS ENGINEERING
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Ripping depths can be signficanty increased when the rock s bedded. laminated and
highly jeinted. The nature of the rock and inherent planes of weakness {clay and quartz
seams) therefore play an important pant in rock excavation assessment as wel as
logistca. factos such as the manoeuvrabi ty of the excavation piant 1o take advantage of
{any) favourable discontinuities in the rock.

1.3 Recommendations with Respect to Construction

7.3.1  General Requirements for Development of Residential Lots

Contnued long tern stability of the site as well as cf each allctment within the proposed
development is subject to development of the site and each indiv.dual aliotment within the
site, taking p'ace in accerdance with the guidelines of this report and relevant Australian
Standards and good building practices.

Based on the field observations published hazard mapping and subsurface condiions
encountered by the test pits from the gectechnical study at this site, it is conciuted that
the proposed subdivision development including the future construction of residential
buildings, would nct adversely effect the slope stabilty conditions at this site. This
concluston is qualified by the following provisos:

+ The subdwvsional works should be designed and constructed in accordance vith
sound and proper engineering principles.

* All cuts and filis are designed, supervised and certifed by a sutably qualified
engneer.

*+ Likewise. the future buildings to be constructed on the Lots shoud be planned
designed and constructed in accordance with sound and proper engineering
principles, and more specifically in accordance with good hillside construction
practices {refer Appendix 1}.

° All construction works to be camed out n accordance with the recommendations of
this repon.

¢ Ali sites which contain areas of moderate Hazard ratings are to be subject to a further
site specific stabilty assessment to confirm that the proposed development complies
with the recommendations of this report and good engineering practice.

*+ All buildings that are to be constructed within an area that extends 20m above and
50m below any zone designated as moderate to also be subject to a further site
specific stablity assessment fo confirm that the proposed development complies with
the recommendations of this report and good engneenng practice.

# SOIL SURVEYS ENGINEERING
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* The access and drainage infrastructure must be properiy and effectively maintaned.

tc ensure that all stormwater is intercepted and controlied. This requirencent extends

to each individua' Lot. so that ai owners and occupiers remain aware that ongoing
maintenance of the site drainage is essential for continued site stabiity.

Pror to house construct:on a site specific investigaton should also be carried out for each
individual house site taking into account not only foundaton requirements but also
stabivty cons:derations for each specific development proposal particulary within the
moderalely 1o steep'y sloping porticns of the site.

The foliowing recommendations should be adopted :-

* Al engneering works should follow the approprate codes i.e.

+  Earthworks - AS.3798-1996 "Gudelines on Earthworks for Commercia: and
Residential Developments'. Further genera’ recommendations are provided in
Section 7.3.1.

« Footings for busidings - AS.2870 Res:dential Siabs and Footings'.

+ Refaining structures - AS4E78 Earth Retaining Structures’.

» Road pavements - AS3727 ‘Guide to Residential Pavements’ or Lozal Council
Requirements.

* Vegetaton - where possible the prompt re-establishment of ground cover should be
undertaken to reduce the risk of surface scour during and foliowing rainfall. YWhere
not possible, other forms of surface protection should be adopted.

* Al filing works shouid be undertaken under Level 1 type supervision with particular
reference to Section 2 {1} and 2 (j) of AS37968-1996.

* Guly filing - Any earthworks carried out in the existing gulles should take into
consideration potential flows and their effect on surface scour. The effect of these
earthworks should be to reduce the veloctty of any water flow and collect seepage
and overland flow into an engineer designed system to minimise any impact of the
proposed fill and existing naturat slopes.

7.3.2 Construction and Earthworks

Comments with respect 10 restrictions on construction for each hazard rating are outlined
in Table 3.

& SOIL SURVEYS ENGINEERING
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TABLE3 G COMMER
Haezare Building Restrictions’
Rating

dery Low Mg resticizns encat and 9 3 3m sue provided trey ate ergiresr des gred sro camed Latic
acecréance with A% 3T28-1263 Bu leing sonstracts™ metteds wil vary wtvn zore with 1
wse ofnerma resktient 3 tyde constructicn pessidle jie. slab or grzJ~olever most of the Zeng

ow ‘o testictans on out and ' 5 on sd2 provided they a7e ergiresr des'gred ard cared i

2CCCICANDE with AD 27V38- 19858 By iding constructi o me-ods wil vasy winn Zore wih 1

wee of nor—"a resiglent.a’ tyo= constucticn possio's jie. slab or groatcicver mostof te zens
Tre use of 3 o'e fex ke sonsraction may be requed rea” the edges of the zone

oderate Yaximar outs are restriciec 1o 2.0 and fit “eighte are restriciec 12 1 Om 37¢ snolle b2
eng n=er gesignac 310 carred out n sscordarce with AS 2T85-12%6. Suilding construzton
metred: wi vay wthnzone The use o rorma, resicenial type construct on die slak on
grounds may be possinle depending o0 o1 and fil requiremerts arc size of s 30 However,
+e use of 3 mate Tex 0'e corsirucdor is prefeTac for 1ne majarty of fe zore.

1.4 House Types

it :s recommended that in areas with slopes of 15 degrees or steeper, house types should
cons:st of ightweight, flex'ble construction with suspended tmber floors founded on pers
and posts. Stab on ground construction is not recommended on these slopes other than
for small structures such as garages, subject to detailed evaluation by an experienced
geotechnical engineer.

In areas with slopes between B to 15 degrees, preference should also be given to
non-siab an ground construction unless the greund slabs are stepped down the slope.

Where ground slopes are less than B degrees, siab on ground construction may be
adopted.

1.6 Drainage

Appropriate drainage provisions are essent:al in any development. Adequate subsail and
surface drainage should alsc be mcorporated in the driveway construction, as well as any
retaineng wall construction and service lines. Further specific comments can be provided
once a site layout has been finalised.

Roofwater should nct be discharged on the allotments, particularly on sloping sites but
should be taken via piped conduits to the road drainage system, to a piped interiot
drainage system or to water storage tanks. Any overflow from water storage tanks should
be piped to the road dranage system or interlot drains.

Cencentrated water discharge should be dispersed over a wide zone to prevent possible
confluence which may cause erosion and scour of trigger possible mass movement.

#- SOIL SURVEYS ENGINEERING
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[HILLSIDE CONSTRUCTION PRACTICE 3
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EXAMPLES OF GOOD HILLSIDE CONSTRUCTION PRACTICE
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WHY ARE THESE PRACTILES GOODL

| Roadways and parking areas - are paved and Incorporate kerbs which prevent waler discharging straight inlo the
hiliside (GeoGuide LRS).

Cuttings - are supported by retaining wais (GecGuide LR6).

Retaining walls - are engineer designed 1o withstand the Jateral earth pressures and surcharges expected. and include
drains to prevent water pressures developing in the backfill. Where the ground slopes steeply down towards the high
side of a reta:ning wall, the disturbing force (see GeoGuide LRE) can be two of more times thal in level ground.
Retlalning walls must be designed taking these forces inte account.

Sewage - whether lreated or not is €ither taken away in pipes or conlained in propery founded tanks so it cannot soak
into the ground.

Surface water - from roofs and other hard surfaces is piped away 1¢ a suitable discharge point rather than being allowed
to infiltrate into the ground. Preferably, the discharge point will be in a natural creek where ground water exits, rather
than enters, the ground. Shallow, lined, drains on the surface can fulfil the same purpose (GeoGuide LR5).

Surface loads - are minimised. No fili embankments have been built. The house is a ightweight structure, Foundation
loads have been laken down beicw the level al which a jandslide is likely to ocour and, preferably, 1o rock This sort of
construction is probably not applicable to soil slopes {GeoGuide LR3). If you are uncerlain whether your site has rock
near the surface, or is essentially @ soii siope. you should engage a geclechnical practitioner to find out.

Flexible structures - have been used because they can lolerale a certain amount of movement with minimal signs of
distress and mairtain their functionality.

Vegetation clearance - on soil slopes has been kept to a reasonable minimum. Trees, and 1o a lesser exten! smaller
vegelalion, take large quantities of water out of the ground every day. This lowers ihe ground water table. which in fumn
helps to maintain the stability of the slope. Large scale dearing can result in a rise in waler table with a consequent
intrease in the likelihood of a landslide {GeoGuide LRS). An exception may have to be made to this rule on steep rock
slopes where trees have littie effecl on the water table, but their rools pose a landskide hazard by dislodging boulders.
Possible effects of ignoring good construclion practices are iliustrated on page 2. Unfortunately, these poor construglion
practices are not as unusual as you might think and are often chosen because, on the face of it, they will save the
developer, or owner. money. You shoutd not jose sight of the fact that the cost and anguish associated with any one of
the disaslers lilustrated, is likely 1o more than wipe out any apparent savings al the outset.

ADOPT GOOD PRACTICE ON HILLSIDE SITES

174 Australian Geomechanics Vol 42 No 1 March 2007

Fairfield Estate Stage 2 Covenant dated 31 November 2011
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‘ AUSTRALIAN GEOGUIDE LR8 (CONSTRUCTION PRACTICE)

l EXAMPLES OF POOR HILLSIDE CONSTRUCTION PRACTICE
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WHY ARE THESE PRACTICES POOR?

Roadways and parking areas - are unsurfaced and lack proper lable drains (gutters) causing surface water to pond and
soak into the ground.

Cut and fili - has been used to balance earthworks guantities and level the site leaving unstable cut faces and added
large surface loads to the ground. Fallure to compact the fill properly has led to settiement, which wili probabty continue
for several years after completion. The house and pool have been busit on the fill and have settled with it and cacked.
Leakage from the cracked poo! and the applied surface loads from the fill have combined 1o cause landstides.

Retaining walls - have been avolded. fo minimise cost. and hand placed rock walls used instead. Without applying

| engineering design pnnciples, the walls have failed to provide the required support to the ground and have failed,
| treating a very dangerous situation,

| A heavy, rigid, house - has been built on shallow, conventional, footings. Not only has the brickwork cracked because
| ol the resulling ground movements, bt it has aiso become invoived in a man-made landslide.

Soak-away drainage - has been used for sewage and surface water fun-off from roofs and pavements. This water
soaks into the ground and raises the water table (GeoGuide LRS). Subsoil drains that run along the contours shouid be
avoided for the same reason. If felt necessary, subsod drains should run steeply downnill in a chevron, or herring bone,

pattern. This may conflict with the requirements for effluent and surface water disposal (GeoGuide LRY) and if so, you
will need lo seek professional advice.

Rock debris - from landslides higher up on Ihe slope seems Jlkely to pass through the site. Such locations are often
referred 1o by geotechnical practiioners as "debris flow paths'. Rock is nommally even denser than ordinary fill, so even

quite modest boulders are likely 1o welgh many tonnes and do a lot of damage once they start o roll. Boulders have
been known 1o travel hundreds of metres downhill leaving behind a trail of desiruction.

Vegetation - has been completely cieared, teading lo a possible rise In the water table and increased landsiide risk
{GeoGuide LRS).

DON'T CUT CORNERS ON HILLSIDE SITES - OBTAIN ADVICE FROM A GEOTECHNICAL PRACTITIONER
Kore information relevant to your particular situation may be found in other Australian GeoGuides:

*  CGeoGulde LR1 - introduction =  GeoGuide LR6 - Retaining Walls

+« GecGulde LRZ - Landsides « GeoGuide LR7 - Landslide Risk

+«  GecGuide LR3 - Landslides in Soil = GeoGuide LR8 - Effiuent & Surface Waler Disposal
e CeoBuide LR4 - Landsfides in Rock GeoGuide LR10 - Coastal Landslices

¢ GeoSulde LRS - Waier & Drainage » _GeoGuide LR11 - Record Keering

The Australian GeoGuides (LR senes) are 2 sel of publications intended for property owners; local counciis: plannng authorities,
deveiopers, insurers, lawyers and, in facl anyone who lives with, or has an nterest :n 3 natural of engineered slope, a culting, or an
excavation. They ae intendec 10 help you understand why slopes and etaining struclures can be a hazarg and whal can be done with
appropriate professional advice and 10ca' councll approval (f Tequired) to remove, (educe or minimise the rigk they represent. The
GeoSuides have been prepared by the Austraian Gedmethanics Sotmty. a speciaiist technical society within Engineers Austraiia the
national peak body for al engineering disciplines in Australia, whose membets are professisnal geatechnical engineets and engineering
geoiogeEs with 3 pamicular interest i ground enginesnng  The GeoGukies have been funded under the Austalian governments’
National Disaster Maigation Frogram

Australian Geomechanlc_s Vel 42 No i Warch 2007 i75
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5 BUILDING HEIGHT RESTRICTEQNS

The buyer agrees that the maximum height of a house at any point, including any ancillary buildings
or structure (excluding a television antenna) shall not exceed:

a. Seven metres above ground level 1o the height of the eaves, and

b. Nine metres to the highest point of the roof.

The buyer further agrees that the building height at any point shall not exceed two storeys above
ground level.

Additional building height restrictions apply to Lots 4 and 14. Special height restrictions are
necessary for these two lots to ensure an adequate reticulated water supply. Buyers of Lots 4 and 14
acknowledge and agree that the highest floor level of any dwelling house shall not exceed a level of
92 metres AHD.

The Seller agrees that a surveyed level bench mark will be placed near each building envelope on
Lots 4 and 14 by a Registered Surveyor, marked with the level of that bench mark. The Seller will
provide the Buyer with a copy of plan NR9010BBT annotated with the approximate location and
accurate AHD level of the bench mark, certified by a Registered Surveyor. This will be provided
by the Seller to the Buyer at no cost to the Buyer.

6 SPECIFICATIONS FOR DWELLING HOUSE etc.

a. The following specifications shall apply to any dwelling house or structure, outbuildings and
garages being erected on the above-described land;

b. Building materials and colour scheme applied to any future dwelling shall consist
primarily of non-reflective materials and colours. If reflective materials form part
of any future dwelling, the level of reflectivity of the material/colour shall not
exceed 10% on the southern and western facades of the dwelling. Windows on the
dwelling's southern and western facades must comprise non-reflective glass only.
Roofing must be of a material and colour that is non-reflective.

c. The colour scheme applied to any dwelling must contribute towards camouflaging
the dwelling into the hill face's natural bush-like setting. For example, white or
cream colours are prohibited on the roofs and southern and western facades due to
their high reflective properties and inability to blend into the area’s leafy bush-
like setting. Dark greens and browns are encouraged especially upon the roof and
the southern and western external facade walls.

d. The roof shall be constructed of concrete or terracotta tiles, shingles or factory processed
coloured metal sheeting. The exterior finish of all facia and gutters shall be of factory
processed colour finish and downpipes painted to blend with wall colour. The pitch of the
roof shall not exceed 22.5%.

e. The improvements constructed on the land shall be used only for a single-family residence.
f. No second-hand or sub-standard materials shall be used in any structure including fences.

g. External electric or gas hot water systems shall be located so as not to be visible from any
public street.

h. Concrete, slatecrete, brickcrete or clay paved driveways are to be completed at the same time
as the residence and before occupation of the dwelling.

Fairfield EMe Stage 2 Covenant dated 31November 2011 13




i) DWELLING HOUSE FINISHES

Galvanised iron, zinc or aluminium coated steel and corrugated cement-fibre sheeting are not
allowed as either a wall or roof cladding.

Plain, pamted or split faced concrete blocks are not approved for any "Building works".

These provisions assist in the protection of your investment by ensuring that an attractive residential
environment is achieved.

8 DETACHED SHEDS

Garages
Detached garages cannot occur forward of the streetfront wall of the house. Where detached garages
contain the external storage area, they need to incorporate the garage doors and enclosed sides.

Sheds and other structures

Sheds and other structures shall not be positioned forward of any street facing walls of the house.
Sheds, lawn lockers and other structures should have a minimum setback of 1.0m from side and
2.0m from rear boundaries, and be positioned so as not to be visible from public areas.

Sheds etc. less than 20 m” in area will be permitted with wall and roof cladding in colourbond or
similar with a wall height to a maximum of 2.4 metres. All sheds exceeding 20m* to a maximum of

36 m” should be constructed of materials that match the main dwelling. The roof pitch, wall height
and matenal should also match the main dwelling.

Proprietary pre-painted lawn lockers or pre-painted metal garden sheds may be erected without

approval by the Seller provided they are not plain galvanised, reflective or of a white or cream
colour.

Galvanised iron, zinc or aluminium coated steel and corrugated fibre cement sheeting will not be
allowed as either wall or roof cladding.

9 FENCING AND RETAINING WALLS

The fencing and retaining walls used around your home and those of your neighbours will affect the
overall appearance of Fairfield Estate Stage 2.

Swimming pool surround fences shall fully comply with the Local Government
requirements as to pool fencing.

Notel: The buyer should read clause 3 above for the impact of Bushfire Management on fencing

materials. Buyers of Lots 1 to 4 acknowledge and agree that fencing along the north western
boundaries of Lots 1 to 4 will be constructed from non-combustible materials.

Notel: All fences are to be fully installed on completion of construction of the dwelling prior to
occupation.

Note 2: Cut and fill of an allotment is prohibited unless it is undertaken in accordance with plans and
specifications prepared by a properly qualified consulting engineer. Any resulting retaining walls
must be completed prior to the occupancy of the new home.

Notwithstanding the provisions of the Dividing Fences Act Qld 2011, the Buyer shall not make any
claim, demand or request of the Developer for the erection of any fence or fences which the Buyer
may wish to erect and it is expressly agreed between the parties hereto that the provisions of the
Dividing Fences Act Qld 2011 shall have no application herein.

Fairfield Estate Stage 2 Covenant dated 31 November 2011 14
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NQO RELOCATABLE BUILBINGS

The Buyer shall not erect or permit to remain on the land any building previously erected on other
Iand or any caravan, tent or living shelter of any kind.

NO LIVING IN INCOMPLETE DWELLINGS
The Buyer shall not live in the dwelling until it has been completed.
RUBBISH OR GARBAGE BINS

Rubbish and garbage bins and associated household rubbish must be screened from any view from
the street except on the day of rubbish collection by the Rockhampton Regional Council.

SATELLITE DISHES AND TV ANTENNAE

Satellite dishes and radio masts shall be located so as not to be visible from any public street.
SUBDIVISION OF LARGE LOTS

The Buyer/s acknowledge that the allotment has been offered for sale as a single residential site only
and the Buyer/s agree that they will not apply to the Rockhampton Regional Council or any other
relevant body to reconfigure the lot or reduce its size or convert it to multiple lots.

CHANGE OF USE

The Buyer/s acknowledge that the land has been offered for sale as a single residential site only and
as part of a planned residential estate incorporating specific designs, layouts, roads, accesses and
specified facilities and accordingly, the Buyer/s agree that they will not:

a) Apply to the Local Government or any other relevant body for permission to erect a multiple
dwelling or make application for approval of a material change of use to enable the
registration of a Plan or a Community Titles Scheme under the Body Corporate and
Community Management Act 1997, .

or

b) Without the express consent in writing of the Seller first had and obtained sell, assign,
surrender or in any way dispose of the land, whether in whole or in part, for use as a road or
access to other land (including any existing or planned road or access) nor make or join with
any others in making any application to the Local Government or any other authority for
material change of use of the land or for permission or authority to deal with the land for
such purposes nor consent to any such application.

LANDSCAPING AND MAINTENANCE OF THE LAND

Prior to Construction: The Buyer will not permit rubbish to accumulate or be placed on the
allotment and will ensure that the grass on the allotment is mowed regularly and that the weeds are
removed regularly. If in the opinion of the Seller rubbish has accumulated on the allotment or there
is an excess growth of grass and weeds on the land then upon the giving of 7 days notice, the Seller
and/or the Seller’s agents and/or independent contractors may enter the allotment for the purpose of
generally tidying up the allotment including without limitation, slashing or mowing grass and weeds
growing on the allotment. The Buyer will pay to the Seller on demand the costs of carrying out such
work and any other costs incidental to getting this work done.

During construction: If the Seller has grassed and/or otherwise landscaped the footpaths in front of
the land or adjoining land the Buyer shall ensure (and that builders and subcontractors working on
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the land shall) at all times keep the grass and/or landscape fully maintained in its original condition.
The builders and sub-contractors thoroughfare will be from the kerb to the front boundary of the said
lot not from adjoining lots.

Afier construction: The Buyer shall landscape that part of the Land between the front of the
dwelling house and the front boundary of the land. Such area shall be grassed (by laying turf) within
3 months of the practical completion of the dwelling house. The Buyer shall maintain the land in a
clean and tidy condition and all buildings and fences erected on the land in good order and repair 1o
the satisfaction of the Seller.

The Seller may by itself or by its agent and with or without workmen and others at all reasonable
times during daylight hours enter and view the state of the land and the buildings and fences erected
on the land and the appearance of the garden areas and if considered necessary deliver to the Buyer a

notice in writing requiring the Buyer to landscape or to clean and tidy the land or maintain and Tepair
the buildings and fences.

If the Buyer fails to comply with a notice to landscape or to clean and tidy the land or to maintain
and repair the buildings and fences within 7 days of receiving it the Seller and its agents or workmen
may enter and carry out the matters specified in such notice at the Buyer’s expense.

The Buyer shall pay the cost of carrying out such matters to the Seller on demand including any
legal fees expended by the Seller in respect to this matter.

17 TREES

The Buyer acknowledges that a copy of the Bushfire Management Plan referred to in Clause 3 has

been provided and agrees to implement and/or abide by the recommendations contained
therein in relation to bushfire management.

Throughout the subdivision there are a number of trees, which have been retained to enhance the
natural environment and provide a natural habitat for wildlife and shade in our tropical climate, The
Developer aims to maintain the existing flora where possible.

Where trees need to be removed, they must be cut down and completely removed including stump
from the site within 48 hours.

18 EASEMENTS

The Buyer must comply strictly with the terms and conditions of any Easement burdening the land
for drainage and associated purposes and, without limitation, must:-

(@) keep the Easement Area free from all obstruction except in connection with the normal use

of the Easement Area in a manner not inconsistent with the rights and privileges granted to
the Grantee;

(b) not place on the Easement Area any soil, fence, stone, timber or fill of any substance or kind

nor alter the levels or gradients of the Easement Area by excavation, extraction or
contouring;

Words or phrases used in this covenant shall have the same meaning as in the Instrument of
Easement.

19 VEHICLE PARKING

1. The buyer agrees to provide a minimum of two (2) on site car parking spaces, one of which must
be covered.

2. At the house, no more than one (1) truck, van, utility, bus or other vehicle with a maximum
Gross Vehicle Mass of 4.5 tonnes associated with or used in the employment of any resident of
the house shall be permitted to be parked, stored or garaged on the site.
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3. If the vehicle referred to in 2 above is not parked, stored or garaged under the house under the

house or in a shed, garage or the like, it is to be stored behind the front alignment of the house to
any road frontage.

4. The parking space for the vehicle mentioned in 2 above shall be in addition to the minimum two
parking spaces referred to in 1 above.
5. Driveways provided into the site shall be in accordance with the Capricom Municipal

Development Guidelines.
CREATION OF A LIGHT NUISANCE IS NOT PERMITTED
The buyer agrees that installation of lighting for the specific purpose of being able to play a sport, in

particular tennis, on the site during times when there is no daylight is not permitted.

SECTION 55 PROPERTY LAW ACT

This covenant is not intended to create any duty enforceable by a third party under Section 55 of the
Property Law Act 1974,

NO MERGER

This covenant shall not merge on completion but shall continue in full force and effect and remain
binding on the Buyer and the Buyer’s heirs, executors, administrators, successors and assigns.

DEED OF COVENANT

The Buyer shall not sell or transfer the land without obtaining a deed of covenant from the Buyer or
transferee in favour of the Seller (or its successors, executors, administrators or assigns) to be bound
by the agreements contained in these covenants in the same manner and to the same extent as if the
Buyer, transferee had signed this contract as Buyer. The Buyer will be liable for any negligence or
non-compliance in this regard and on receipt of such new covenant the Buyer’s obligation to the
Seller shall cease.

BREACH OF BUILDING COVENANT

If the Buyer is in breach of any of these covenants and this Contract has not been completed then the
Seller shall have the right to terminate this Contract by written notice to the Buyer. The Seller’s
right under this covenant shall be in addition to any other rights the Seller has against the Buyer.
SELLER’S LEGAL COSTS AND EXPENSES

The Buyer shall upon demand by the Seller pay all costs (as between solicitor and client) and
expenses incurred by the Seller in relation to:

@ any letter or demand issued by the Seller or its solicitors to the Buyer requiring performance
by the Buyer of its obligations under this covenant;

(b) any notice lawfully given by the Seller to the Buyer pursuant to this covenant;

(© any application by the Buyer to the Seller to vary or exclude any of the obligations under
this covenant (whether successful or not);

(d) any proceedings lawfully brought by the Seller to enforce the performance by the Buyer of
its obligations under this covenant including any proceedings brought by the Seller against
the Buyer to recover any monies which are due and owing by the Buyer to the Seller.
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Buyer

I/We acknowledge that I/we have read and fully
understand these covenants.

Date

Fairfield Estate Stage 2 Covenant dated 31 November 2011

Seller - Pearlarm Pty Ltd

Signed by Alphonse Henry Klerkx
Sole Director Pearlarm Pty Ltd
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Denley Environmental Consultants Pty Ltd.

ABN: 97119 141 454

PO Box 1988 Yeppoon QLD 4703.
Email:ian@denley.com.au
Phone: 0428182 247

PROPERTY VEGETATION MANAGEMENT PLAN.

DERM CONCURRENCE AGENCY POLICY FOR RECONFIGURING A LOT
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1. Acronyms Used

EPBC: Environmental Protection & Biodiversity Conservation Act 1999 (Federal)
NCA: Nature Conservation Act 1994 (Queensland)

PMAV: Property Map of Assessable Vegetation (DNR&M, Queensland)

PVMP: Property Vegetation Management Plan (DNR&M, Queensland)

RE:  Regional Ecosystems vegetation unit (Queensland Herbarium)

SPP 1/o3 Guideline:  Guidelines for assessing and mitigating hazard in relation to the
SPP 1/o3

SPPafo3: State Planning Policy 1/03, Mitigating the Adverse Impacts of Flood,
Bushfire and Landslide

VMA: Vegetation Management Act 1999 (Queensland)
FMA: Fire Management Area

Biological sciences
landscape ecology
Environmental survey and mapping
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2. Executive Summary

This report addresses the relevant DERM performance requirements for Reconfigure a Lot

for a proposed development on Lot 2 on SP163918. The proposed development will create
14 new allotments for residential purposes.

Clearing of assessable vegetation has been assessed as potentially occurring as a
consequence of a fire management area (FMA) surrounding the building envelope on
proposed lot 4. Total clearing would be up to o.o5ha.

There were no trees or large shrubs within this area at the time of site inspections.

Clearing of the FMA would consist of slashing to maintain the existing grasses and other
woody vegetation to a height no greater than 15 centimetres.

No large trees or shrubs would be disturbed in maintaining this portion of the FMA.

The area of clearing has been assessed as meeting the DERM Ral Performance
requirements.

@  Biological sciences
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@  Environmental survey and mapping
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3. Background

3.1 Purpose

This report addresses the relevant DERM performance requirements for Reconfigure a Lot
for a proposed development on Lot 2 on SP163918. The proposed development will create
14 new allotments for residential purposes comprising 12 standard lots and 2 Community
Title Scheme Lots with Common Area. The applicant is Pearlarm Pty Ltd.

3.2 Lot Description

The subject lot is situated within both the Norman Road Residential Area and the Berserker
Range Environmental Protection Area (BREPA). The subject lot is 6.087ha in area.

3.3 Location

The subject lot is located at the end of Eucalyptus Drive in Norman Gardens. Euvcalyptus
Drive is accessed from Norman Road, North Rockhampton.
-

Figure 1.Location of the subject allotment is indicated by the red boundary line.
3.4 Development Purpose

The proposed development is for an urban purpose. Detail on the development is contained
inthe Development Application.

3.5 Assessable Vegetation

The allotment is freehold land, situated partly within an area zoned as residential and partly
within an area zoned as an environmental protection area (2.4ha). Regional Ecosystems
Vegetation mapped within the BREPA is considered to be assessable vegetation for the
purposes of the Development Application. the BREPA lies above the g2m contour in the
Rockhampton Regional Council Planning Scheme. See the Development Application by A H
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Consulting Surveyor for detail on the proposed lot configuration and zone maps
(appended).

3.6 Essential Habitat

There is no essential habitat mapped on the subject allotment.

The surrounding area is mapped as an area of essential habitat for the Short-necked Worm-
skink, Anomalopus brevicollis.

A site assessment was conducted and suitable habitat for the skink was not located on or
near enough to the site to be affected by the proposed development.

- i B i e
Biologleal sclences
landscape ecology
Environmental survey and mapping
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4. Property Vegetation Management Plan

4.1 Summary

It is proposed to provide 14 residential allotments consistent with the Rockhampton
Regional Council Planning Scheme guidelines for the zonings over the land.

The development application is an Ral application requiring IMPACT Assessment and
public notification.

411 Zoning

The allotment comprises of 6.087ha of freehold land. Within the Rockhampton Regional
Council Planning Scheme, it is situated partly within an area zoned as residential and partly
within a 2.4ha area zoned as an environmental protection area (BREPA). See the
development application for the planning scheme maps over the land.

4.1.2 Application of the DERM RaL Policy
This PVMP has been assessed as:

¢ anUrban Purpose in an Urban area for the land zoned as residential; and

® an Urban Purpose in a Non-Urban Area for the land zoned as Environmental
Protection Area. Activities in this area consist of 0.05ha to be managed as a fire
buffer for a dwelling within the Proposed lot 4 building envelope.

413 Site Vegetation

Vegetation on the subject allotment is mapped as containing RE's 11.12.68/11.12.4/11.12.3
in a ratio of 55/25/20. See Figure 2 for an extract of the Regional Ecosystems mapping over
the subject allotment.

Two independent site investigations have assessed vegetation on the allotment as
consistent with RE 11.12.3. A site investigation was undertaken by Friend and Associates for
the purpose of a bushfire hazard assessment. Friend determined the vegetation on the
allotment to be RE 11123, A subsequent investigation by Denley Environmental
Consultants noted the ecologically dominant layer to be consistent only with RE 11.12.3.

41.4 VMA Status
The VMA status for all RE communities on the site is Of Least Concern.

The Regional Ecosystems map of the area is provided as an extract in Figure 2 and the
whole map is appended to this report. An aerial image of the site is provided in Figure a.
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Figure 2. Regional Ecosystems mapped over the allotment (obtained 26/08/2011). The allotment is mapped as
RE’s 11.12.6/11.12.4/11.12.3. All RE communities have a VMA status of ‘L east Concern. The blue hatched area is
essential habitat. This is not located on the allotment. The allotment is highlight by the bold black line.

4.2 Proposed Clearing

Clearing is confined to specified building envelopes, access roads and easements and
essential services defined in the Ral application.

All allotment boundaries are outside assessable vegetation. Lot 4 represents the balance of
the land and entirely contains the area of assessable vegetation (the BREPA).

Clearing of assessable vegetation is confined to approximately 0.05ha, comprising part of a
fire management area to protect a dwelling on proposed lot 4 (See Plan NRgo10B in the
Appendix).

There is approximately 2.4ha of assessable vegetation on the lot. Retained vegetation will
be of a size that is mappable within the Regional Ecosystems Vegetation mapping and
retain existing connectivity to vegetation located to the east of the allotment.

Adequate representation of the remnant vegetation will be retained and protected and the
application meets all the performance requirements subject to Part P of the Brigalow Belt
clearing code (addressed in Table 2 of 4.3).

4,21 Vegetation Management ]

At the time of survey there were no trees within the assessable area of the FMA associated
with proposed lot 4.

Vegetation in the subject area consists of dense to medium grasses and herbs (largely

P

-
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introduced). It is expected there will be small woody native shrubs and potential growth of
trees within the FMA in the future

Management of this vegetation could be ade

quately achieved by slashing using a rubber
tired tractor to reduce the potential for soil disturbance.

Low vegetation will be retained over the FMA to a maximum height of 15 centimetres.

There will be no requirement to remove large trees or shrubs which could cause soil
~ disturbance.

2. FMA inside BREFA siready cleared
| 4 FMA inside BREPA with RE Vepelation
' FMA outside BREPA

o s T e e, RS

Type _ Area Ha |

FMA ruide BRIPA slresdy deared  DD26E24 | | ——

MR outsice BREPA PN

FMA inside BREPA with RE Vegetstion nuu.\ : o]

BAEPA _zmerN i i

et e, L T, i v _

Figure 3: Fire Management Area (FMA) required for the building envelope for proposed Lot 4 is indicated by the
blue area on the above figure. The FMA occupies a total of 0.05Ha of BREPA.,

e
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4.3 DERM Performance Requirements Response

Following, the DERM Ral Performance Requirements have been addressed for both the
Residential zoning and the Environmental area which exist on the allotment.

4.31 Residential Area RalL

Clearing as a result of the RaL is for an urban purpose on freehold land. The land does not
contain an endangered regional ecosystem. All proposed allotments are situated in an area
indicated as an urban area as defined by the Rockhampton Regional Council Planning
Scheme.

An area of o.o5ha of assessable vegetation has been proposed for clearing for fire
management requirements.

Proposed clearing in the residentially zoned area meets Criteria Table F-2 in the
Concurrence Agency Policy for Reconfiguring a Lot (Ral) 21 October 2009 (Table 1) and
Performance Requirement Part P of the Regional Vegetation Management Code for
Brigalow Belt and New England Tablelands Bioregions - Version 2 (Table 2).

Table 1: Response to Criteria F-2 of the Concurrence Agency Policy for Reconfiguring a Lot —Version 2

Subject Response to PR's

Assessable no suitable alternative site for fences, firebreaks, roads and infrastructure
Vegetation proposed.

The  development | Proposed clearing in assessable vegetation is limited to the extent that is necessary
minimises impacts of | for establishing firebreaks associated with the proposed Ral applications. There is

the relevant code New England Tablelands Bioregions — Version 2.

Addresses criteria in | Referto Table 2 - Regional Vegetation Management Code for Brigalow Belt and

Table 2: Response to Part P of the Regional Vegetation Management Code for Brigalow Belt and New England
Tablelands Bioregions — Version 2

Subject Response to PR's

Limits to clearing for | No development is proposed within assessable vegetation.
public safety and
infrastructure Proposed clearing is limited to the extent that is necessary for establishing

the proposed Ral. applications. There is no suitable alternative site for fences,
firebreaks, roads and infrastructure proposed.

necessary fences, firebreaks, roads and other built infrastructure associated with

Wetlands There are no Wetlands affected
Watercourses There are no Watercourses affected.
Blological sclences
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Subject Response to PR's
Connectivity Proposed clearing will occur in the non-coastal subregions of the Brigalow Belt and
is less than;
®  25m wide; and
¢ shectares.

Vegetation on the site is connected to an area of vegetation that is substantially
wider than 200m (see RE map in the appendix).

Clearing as a result of the proposed Ral will not;
¢ reduce the width of remnant vegetation 1o less than 200 metres; nor
e _ocaur where the width of remnant vegetation is less than 200 metres.
Soil erosion Clearing will not cause land degradation and ecological processes will be
maintained. No adverse effects on the environment from soil erosion will occur.

The 0.05ha of assessable vegetation in the fire management zone proposed for
clearing will be slashed to 15¢ms. This will ensure the roots of existing shrubs and
grasses will remain to maintain stability.

The land is able to provide home sites in compliance with the State Plan ning Policy
on Natural Hazards having regard to land slide, and with full urban infrastructure
(referto the engineering report by McMurtrie Consulting Engineers in the
development application).

To address soil erosion all development and site management practices will comply
with Queensland Urban Drainage Manual, Capricorn Municipal Development
Manual, the Water Quality and Water Quantity Code and Planning Scheme Policy
No. 2 'Erosion and Sediment Control Plans’, Please refer to engineering comments
provided by Graham Scott & Associates in the development application.

Salinity Allland down slope from the site consists of residential areas. There are no
discharge areas affected.

Clearing is less than 5 hectares and does not occur:
e Inanydischarge area; and
©  within 200 metres of any discharge area.

All development and site management practices will comply with Queensland
Urban Drainage Manual, Capricorn Municipal Development Manual, the Water
Quality and Water Quantity Code and Planning Scheme Policy No. 2 ‘Erosion and
Sediment Control Plans’

Conserving remnant | There are no Endangered or Of Concern Regional Ecosystems affected. The site
endangered regional | contains only Not Of Concern remnant vegetation.

ecosystems and of
concern regional
ecosystems

Essential habitat Clearing will not occur in an area shown as essential habitat on the essential habitat
map. There is no essential habitat mapped on the allotment.

Conservation status | RE's 11.12.6/11.12.4/11.12.3 are not listed in Table softhe relevant ongoing clearing
thresholds code forthe area.

Acid sulfate soils There are no acid sulfate soils on the allotment.
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