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Background

This vegetation management plan has been prepared to accompany a development application for a new aquatic & fitness centre, sports ground, car park, dining
room, health care & wellbeing centre (PMDL, 2012) within the grounds of Pymble Ladies College

The proposed development is planned to be carried out in a number of stages and this plan is to be implemented in conjunction with Stage 2 works being the
redevelopment of Mollie Drive Field and associated car parking facilities.

The proposed development has been deemed to be a State Significant Development (SSD 5314) and the Director General's environmental assessment requirements
were provided by the NSW Department of Planning & Infrastructure on the 2nd July 2012. Although the Director General's requirements did not specifically highlight the
need for this plan, this plan was referred to as information to be submitted in the minutes of the pre- lodgment meeting with Ku-ring-gai Council dated 5th April 2012.

Immediately to the north of the site, adjacent the existing car parking area, there is a small drainage line. This drainage line, whilst not identified on the 1: 25,000 topographic
maps, is identified in Ku-ring-gai Council's Riparian Policy 2004, map as being a category 3 stream.

The drainage line is an open channel within the upper portion of a small discrete catchment which collects overland flows from parts of the college grounds.

Existing Site

The proposed development is separated from the drainage line by the existing car park and is not directly affected and unlikely to be indirectly affected by the proposed
development. The vegetation has been modified in the past and consists of indigenous and exotic species in the canopy, understorey and ground cover layers. The
ground covers are predominately exotic species and there are little or no signs of natural regeneration. Because of the level of habitat disturbance and high levels of
exotic ground covers, the community is unlikely to recover and is likely to further decline without significant rehabilitation works.

Original Vegetation Community

With very few components of the community remaining, based upon the findings of the Flora & Fauna Report (Footprint Green, 2012) it is likely that the original
vegetation prior to development of the site was Sydney Turpentine Ironbark Forest. This assessment is consistent with the vegetation mapping conducted by
NSW National Parks & Wildlife Service (2002), Sydney Catchment Management Authority (2009) and Ku-ring-gai Council (2010).

Objective of the plan
The objective of this vegetation management plan is consistent with the NSW Office of Water's guidelines (2012), being: " to provide for a stable watercourse and
riparian corridor which emulates the native vegetation communities in the area".
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bushfire asset
protection zone

characteristic indlgenous species

‘Eucalyprus acmenoides

\Mme Mahogany

Eucalyptus saligna

Sydney Blue Gum

Geranium homeanum

Microlaena sfipoides

Weeping Grass

Pittosporum undul atum

Native Daphne

characteristic non-indigeno

us native species

~ Genusspecies |  Common Name
Eucalyptus microcorys Tallow-wood
‘ , Grevillea robusta Silky Oak
<\ AN mown grass N Lophostemon confertus Brushbox
X 5 under canopy trees | Melaleuca quinguenervia Paperpark
charactenstlc introduced species
 Genus species ~ Common Name
Acer negundo Box Elder
Agapanthus praecox Agapanthus
Alocasia macrorrhizos -
Cinnamomum camphora Camphor Laurel
Colocasia esculenta Taro
Cyperus papyrus .
Dietes bicolor Dietes
Ehrharta erecta Panic Veldigrass
Hedychium gardnenanum Ginger Lily
Jacaranda mimosifolia Jacaranda
Jasminum jasminoides Yellow Flowering Jasmine
Lantana camara Lantana
Ligustrum lucidum Large Leaf Privet
Ligustrum sinense Small Leaf Privet
Liquidambar styraciflua Sweet Gum
Nernium oleander Oleander
Ochna senulata Ochna
Pennisetum clandestinum  |KikuyuGrass |
bushfire asset 7 A Rar_wnculus Sp. |Buttercup
protection zone Bt Salix sp. Wil low
: Senna pendula Cassia
Sida rhombifolia Paddy's Lucerne
weed assessment method (Couston, Ku-ring-gai Council, 1995) Solanum mauritianum Wild Tobacco Tree
mown grass Stenotaphrum secundatum  |Buffalo Grass B |
under canopy trees Tradescantia fluminemsis  |Wandering Jew
Vegetation Exotic Weed
Structure Biomass % Scale Calculated Weed Class |
< 10% 1 dol
canopy 10% - 30% 2 canopy .. note; where the canopy is absent weed class
31%{;0:’% 3 weed scale x 05 = use understorey Weed Scale
Z = 0sqm weed class 1
< 10% 1 _ (little or no weed)
understorey 10% - 30% 2 understorey note; where the understorey is absent
31% - 60% 3 I weed scalex 02 = ** use ground cover Weed Scale
> 60% 4 | weed class 2
— — | 0sqm (low levels of
ground cover ,ao.  ane. 2 ground cover weeds)
31% - 60% 3 weed scalex 03 = *
60% 4 weed class 3
l = — 1,180sqm  (moderate levels
Weed Class (above) of weeds)
J’ ~§ ¢ Reporting (* 1 * /") ;. weed class 4
—— s \ o (high levels of
0 5 10 15 20 25 weeds)
L 1 ‘
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plan implementation

scope of work

| A qualified and experienced ecological consultant is to tag/mark all exotic & non-
indigenous trees to be removed,

1.2  Aqualified and experienced arboricultural contractor is to be engaged to remove all
exotic & non-indigenous trees tagged / marked.

1.3  Aqualified and experienced bushland regenerafion contractor who is a member of the
Australian Association of Bush Regenerators shall be engaged to undertake the weed
control,

1.4  Consideration shall be given to the pre-ordering of plant stock based upon the
numbers and species identified in this plan (refer specifications).

1.5  All exotic & non-indigenous trees are to be removed including the hedge row of
Oleander adjacent the car park bordering the site. The remaining stumps must be
treated with herbicide immediately after felling of the tree. Low stumps and the root
systems shall be left on site to assist with soil stabilisation.

1.6  The upper portion of the drainage line grades into non-discrete overland flow path. A
low imber mowing edge is to be installed to define the extent the rehabilitation site.

1.7  Tominimise the spread of weed material across the site, initial weed control including
control of exotic & non-indigenous species is to be carmried out across the site using
standard bush regeneration techniques (refer specifications).

1.8  The upper section of the drainage line shows initial signs of gully head cutting and is to
be stabilized using sandstone riprap maternial (refer specifications) as shown on this
plan.

1.9  Existing rocks logs & branches shall be left within the stream channel to minimize
further scouring.

1.10 Where considered necessary temporary sediment control fencing shall be installed 1m
from the top of the watercourse bank to minimize the potential for soil or mulch

% WG ) . entering the watercourse (refer specifications).
— T, ] ' SEpe 1.11  Inthe event that unforeseen soil erosion occurs on the rehabilitated bank, it shall be
: Y 0\ \ remediated using standard erosion control measures (refer specifications).

1.12 Insome areas of the site, weed controlmay involve the careful scalping the soilwith a
bobcat ensuring no damage occurs to the root system of trees to be retained. This
work must be camied out under the direct supervision of the bushland regeneration

mown grass
under canopy trees

: . \ |
=7\ ) bushfire asset
\ / protection zone

contractor.
1.13 Primary weed control shall be carried out across the site using standard bush
install low timber mowing edge strip regeneration techniques (refer specifications)
1.14 The soil across the site shall be stabilized with crushed sandstone mulch or organic
—— install low timber mowing edge strip mulch (refer specifications).
install sandstone riprap 1.15 Secondary weed control shall be carmied out at 2 weekly intervals for a 6 month period

after completion of Primary Weed Control (1.11)

1.16 After completion of Secondary Weed Control period, supplementary planting shallbe
carried out to achieve the plant numbers in the performance criteria in accordance with
the species optionfs (refer specifications). Depending on the site’s response to weed
control, planting of canopy trees may be brought forward if considered to be

site management appropriate after site inspections by College staff or the College’s representative.
Lo, 1.17 The bush regeneration contractor must maintain records, details and photographs of
the work undertaken during this period for inclusion in final reports.

bushfire asset
_protection zone

‘

mown grass
under canopy trees

year 1 maintenance

2:1 Plant maintenance and replacement (refer specifications) shall be carried out at
- 1 monthly intervals 0-6 months after completion of planting, and
- 2 monthly intervals 7-12 months after completion of planting.

2.2  Plantings shall be maintained in good health and vigour with a minimum 80% survival
rate. In the eventthat less than 80% of the plant survival rate occurs, plants that are
dead, showing significant signs of stress or damage, shall be replaced using species
from the species options list (refer specifications).

2.3 Weed control maintenance shall be camied out across the site using standard bush

performanoa criteria B
all indigenous trees are to be retained; ) regeneration techniques (refer specificaons) at

5 the area is to be maintained periodically so as to achieve - 1 monthly intervals 0-6 months after completion of planting, and
less than 5% exotic flora & weed biomass at all times. - 2 monthly intervals 7-12 months after completion of planting.

& planting carried out in accordance with densities (below) 24  Inthe event that unforeseen soil erosion occurs on the rehabilitated bank, it shall be
and species options (refer specifications) remediated using standard erosion control measures (refer specifications).

- plantings establishing and show signs of good health 25  The bush regeneration contractor must maintain records, defails and photographs of
display good vigour, the work undertaken during this period for inclusion in final reports.

- soil surface is to be stabilised to prevent erosion; year 2 maintenance

reveg:afgzs t:ueros;or:;rt:ydmmt Sapteabn site area 3.1 Weed control maintenance shall be camied out across the site using standard bush
4ppl regeneration techniques (refer specifications) at

: 1 Lﬁ;:t?m(a::::g% m* (average) ?1' S 'ETE,J - 2 monthly intervals 12-18 months after completion of planting, and
. 3growd covyersl g (average)ag © 1,180 m2 = - 3 monthly intervals 18-24 months after completion of planting.
soll surface i B B E Bl B R BRI R BT D 3.2  Inthe event that unforeseen soil erosion occurs on the rehabilitated bank, it shall be
i organic mulch on slopes < 15° (27%) remediated using standard erosion control measures (refer specifications).

0 5 10 15 20 25 : Crushed sandstone muich on slopes >15° (27%) 3.3  The bush regeneration contractor must maintain records, details and photographs of

LML 1 1 ) the work undertaken during this period and provide a final report on the project.

7 y\  prepared by scale at A3 date dwg no rev. sheet of project drawing title
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specifications

bush regeneration

Bushland Regeneration is the actvities cared out to provide conditions that facilitate the
natural recruitment or germination of endemic flora species. It primarily involves the
progressive control of weed species in a systematic manner of primary weed control, follow-
up weed control (often several follow —up sessions) and maintenance over an identified works
area. Typically work areas progress from areas of little weeds and expand to adjacent works
areas. It is recommended that these activities are undertaken by specialised and experienced
bush regeneration contractors.

bush regeneration contractors

Bush regeneration confractors are companies or individuals who have experience and
gualifications in bush regeneration activities. Contractors must provide an experienced site
supervisor with minimum qualifications of a TAFE Certificate Il in Bush Regeneration or
Conservation & Land Management and must be eligible for membership to Australian
Association of Bush Regenerators.

crushed sandstone mulch

Crushed sandstone mulch is to be comprised of clean crushed sandstone, free of clay, weed
propagules, road base and other foreign matter and should comprise <5%fines and rocks with
a maximum diameter of 100mm. Crushed sandstone mulch shall be laid to a depth of 50-

75mm.

erosion & sediment controls

All erosion and sediment controls such as berms, sediment fences, rumble zones sediment
basins and site drainage flow paths must be designed and constructed in accordance with
Managing Urban Stormwater: Soils and Construction. 4" Edition (Landcom, 2004), New
South Wales Government.

herbicide usage

Glyphosate based herbicides can be used in conjunction with weed control techniques and is
to be used in accordance with the product label and registration. Herbicide usage must be
undertaken in a manner or method that does not cause harm to endemic species or new
plantings and there is no contamination of surface or ground waters.

organic mulch

Organic mulch material shall consist of a 75mm (unless otherwise specified) deep layer of
chipped wood material of similar standard to Forest Blend ® and is to be free of non-organic
material, contaminated chemicals such as hydrocarbons and weed seed.

plant maintenance & replacement

All plantings shall be maintained, (watered, weeded) so as to display good health and vigour.
Apart from typical seasonal variations, plantings showing poor vigour, sfress or disease will
be replaced.

plant stock

All plant material will be tubestock or maxi-cell with the exception of native grasses where
viro-cells can be used.

Plants used must be grown from seed or cuttings taken from provenance stock. Greening
Australia or local commercial nurseries specialising in native species can be contacted as
they have a range of seed from the local provenance. Provided that orders are placed in
advance, consignment propagation can be carried out from local stock.

planting

Planting is to be carried out using standard horticultural practices. Because of the nature of
the site and environmentally sensitive lands downstream, no fertiliser is to be used in
conjunction with planting, however if considered necessary, water retaining crystals can be
used. All tree & shrub plantings are to be planted with staked translucent or cardboard grow
tubes.

planting species options & diversity

Itis recognised that some species listed on this plan may be difficult to propagate or may not
be readily available. To overcome this, a range of species options are listed.

In order to introduce diversity and avoid a mass monoculture of plantings, there must be a
minimum of:

* B canopy species in roughly equal numbers, and

« 8 understorey species in roughly equal numbers

e 10 ground cover species in roughly equal numbers

sandstone riprap material

Non engineered sandstone riprap material is to be laid using rocks that are a minimum 50kg.
Typical sandstone dimensions of 50kg rocks are 250mm x 300mm x 300mm.

weed control

Weed control is to be undertaken using standard bush regeneration technigues such as hand
weeding or with the use of Glyphosate based herbicides when necessary (eg. cut & paint.
stem scrape, spot spraying).

weed material disposal and temporary storage on site.

Weed material containing seed or weed material capable of spreading vegetatively shall be
removed from site and disposed of at an appropriate location where it will not cause further

environmental damage.

Temporary storage of weed material prior to disposal can occur on site where it is stored,
outside drainage lines, on an impervious surface and itis covered with a material that
adequately contains the weed debris.

species options for revegetation

trees

| BT

\Acacia parramattensis

Parramatta Wattla'

\Allocasuarina torulosa 'Forest Oak

Angophora costata Sydney Red Gum ;
Elasocarpus reficulatus Blueberry Ash
Eucalyptus paniculata Grey Ironbark |
Eucalyptus pilularis Blackbutt |
Eucalyptus resinifera 'Red Mahogany !
Syncarpia glomulifera Turpentine :
understorey shrubs

| Genusspeces | = Common Name
Clerodendrum tomentosum Hairy Clerodendrum

Dodonaea triquetra Hop Bush

Hakea sericea

Willow-leaved Hakea

Hibbertia aspera -
Indigofera australis Native Indigo
Maytenus silvestris Narrow-leaved Orangebark
Notelaea longifolia Large Mock-olive
Notelaea ovata -
Qzothamnus diosmifolius White Dogwood
Pittosporum revolutum Yellow / Rough Fruit Pittosporum
Platysace linearifolia Narrow-leaf Platysace
Polyscias sambucifblia |Elderberry Panax
Pultenaea flexilis Graceful Bush-pea
Pultenaea viscosa -
Xanthorrhoea media Grass Tree
ground covers
~ Genus species 1 ~ Common Name

Adiantum aethiopicum

Common Maidenhair Fern

Calochlaena dubia

Common Ground Fern

Clematis anstata

Old Man's Beard

Clematis glycinoides
Dianella caerulea

Headache Vine Climber
Blue Flax Lily

Dianella revoluta
Doodia aspera

Black-anther Flax Lily
Prickly Rasp-fern

Eustrephus latifolius
Hardenbergia violacea

Wombat Berry
False Sarsaparilla

Juncus usitatus

Common Rush

| omandra longifolia

Spiny-headed Mat-rush

Lomandra multiflora

Many-flowered Mat-rush

Themeda australis

Kangaroo Grass

Microlaena stipoides Weeping Grass

Morinda jasminoides Morinda

Pandorea pandorana Wonga Wonga Vine

Pellaea falcata Sickle Fern |
Pratia purpurascens Whiteroot

Pseuderanthemum variabile Pastel Flower

Smilax australis Sarsaparilla

Fac (02) 29188878
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EROSION & SEDIMENTATION CONTROL

NOTES

1

{ONTRACTOR SHALL PROVIDE SEDIMENT FENCING MATERIAL DURING CONSTRULTIGN TO THE

LOW SIDE OF THE WORKS. TIE SEDIMENT FENUING MATERIAL TO YT

L ONE WIRE SECURITY

FENCE, SEGIMENT CONTROL FABRIC SHALL BE A¥ APPROVED MATERIAL {EG. HUMES PROPEX

SILT STCP} STANDING 300men ABOVE GROUND & EXTENDING 150mm

EXISTING DRAINS LOCATED WITHIN THE SITE SHALL ALSD BE ISCLA
MATERIAL OR A STRAW BALE SEDIMENT FENCE. '

NO PARKING OR STOUKPILING OF MATERIALS S PERMITTED ON THE
SEDIMENT FENCE. .

GRASS VERGES SHALL BE MAINTAINED AS MUCH AS PRACTICAL TO
T0 THE CONSTRUCTION SITE.

[ONSTRUCTION ENTRY/EXIT SHALL BE VA THE LOCATION NDTED O
{ONTRACTOR SHALL ENSURE ALL DRGPPABLE SOIL & SEDIMENTIS

BELOW GROUND.

TED BY SEQIMENT FENCING
LOWER SIDE OF THE
PROYIDE A BUFFER ZONE

N THE DRAWING.
REMOVED PRIOR TO

{ONSTRUCTION TRAFFIC EXITING SITE. CONTRACTOR SHALL ENSURE ALL CONSTRUCTION
TRAFFI ENTERING & LEAVING THE SITE DO S0 IN A FORWARD DIRECTION.

GENERAL NOTES

THIS PLANS A CONCEPT PLAN GALY FOR ST@RMWAITER DISPUSAL & EROSION
(GNTROL. THIS PLAN SHOULD BE ADAPTED BY THE SUILDER DURING DEMOLITION,
EXTAVATION & CONSTRUCTION PHASES TO ENSURE ADEGUATE PERFORMANCE.

ALL DRAINAGE LAYOUT & DETAILS ARE DIAGRAMMATIC & INDICATIVE ONLY..

ACTUAL LOCATION, SIZES, LEVELS & GRADES TO SE DETERMINED O

CLAY SOILS

A SYSTEM SHALL BE INSTALLEB TO EITHER:

N SIEE.

TRANSPORT STORMWATER RUNGFF WITH SUSPENDED SOLIDS FROM SITE VIA

DUMP TRUTKS.

TREAT THE STORMWATER RUNGFF WiTH SUSPENDED SGLIDS SC THE DISCHARGE
WATER QUALITY T COUNCIL STORMWATER DRAINAGE SYSTEM HAS A MAXIMUM
LONCENTRATION OF SUSPENDED SOLIDS THAT DOES NOT EXCEED 56 MILLIGRAMS
PER LITRE IN ACCORDANLE WITH THE PROTECTION OF THE ENVIRCNMENT
ORERATION ACT {POEC 1597} AND SHALL BE APPROVED BY LOCAL COUNCE
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SPECIFICATION NOTES RETAIN ALL MANUFACTURERS WARRANTIES AND GUARANTEES AND HAND QVER TO ARCHITECT WHEN INSTALLATION 18 COMPLETE, HOT WATER

SANITARY FACILITIES SHAL BE IN ACCORDANCE WITH AS 14261 Component Material/type Comment
EXTENT

AS BUILT DRAWINGS Pipework Copper Type B Generaily

THE EXTENT OF THE HYDRAULIC SERVICES INSTALLATION IS AS INDICATED ON THE DRAWINGS AND IN THE SPECIFICATION AND IS TO INCLUDE ALL NECESSARY PIPEWORK AND FITTINGS 70 COMPLETE THE
WORKS IN ACCORDANCE WITH THE REQUIREMENTS OF THE AUTHORITIES AND THIS SPECIFICATION. - PROGRESSIVELY, THROUGHOUT THE COURSE OF THE INSTALLATION, MARK-UP A SET OF HYDRAULIC SERVICES DRAWINGS AT A MINIMUM SCALE OF 1:100 WITH ELECTRONIC DRAWING FILES AND HARD COPIES
. BEING PROVIDED, INDICATING POSITIONS OF INSTALLED SERVICES, WITH DIMENSIONS TO CENTRELINE OF PIPE, REFERRED TC BUILDING FINISHED STRUCTURE. INDICATE ALSO, DIMENSIONED POSITION AND

THE WORK 8 TO INCLUDE: DEPTH OF ALL EXTERNAL SERVICES. PROVIDE OPERATIONS AND MAINTENANGE MANUAL (N REGUIRED FORMAT INCLUSIVE OF WARRANTIES AND OTHER RELEVANT INFORMATION, Thermal Insulation Thermotec Polytube Generally

STORMWATER DRAINAGE :
» SEWER HOUSE DRAINAGE : SEWER DRAINAGE Contrel Valves Spherical bali Johns, Richards

SANTARY PLUMBING SUPPLY AND INSTALL ALL SEWER HOUSE DRAINAGE TO CONNECT ALL FIXTURES TO SYDNEY WATER CORPORATION REQUIREMENTS. SURCHARGE GULLY REQUIREMENTS ARE TO BE SATISFIED VIA AN
. COLDWATER ' OVERFLOW GULLY INSTALLED IN A POSITION AS REQUIRED BY THE AUTHORITIES AND CODES. Heaters As noted on drawings On copper safe tray and support;
. HOTWATER o PROVIDE ALL SEWER DRAINAGE FROM SOIL AND WASTE FIXTURES TO THE SEWER CONNECTION INDICATED ON THE HYDRAULIC SERVICES DRAWINGS. PROVIDE ALL NECESSARY PIPES, JUNCTIONS, BENDS, FITS, drain to waste

WARH WATER FLOOR WASTES, EXCAVATION, BACKFILLING, TESTING AND SUNDRY EQUIPMENT REQUIRED FOR THE INSTALLATION. THE LOGATIONS OF PIPELINES INDICATED ON THE DRAWINGS ARE DIAGRAMMATIC. PIPELINE
. . _ POSITIONS ARE TO BE DETERMINED ON SITE IN CONJUNCTION WITH ALL OTHER DISCIPLINES TO ENSURE ADEQUATE CO-ORDINATION OF ALL SERVICES AND ELEMENTS. CO-ORDINATION IS TO BE CARRIED OUT o

FIRE HOSE REEL SYSTEM S PRICR TO ANY SETTING QUT, EXCAVATION OR PIPE INSTALLATION TAKES PLACE. . Thermostatic Mixing Vaives Enware Aquablend 206C to as 3500

FIRE HYDRANT SYSTEM a o CLEAROUTS BROUGHT TO SURFACE LEVEL OF GROUND OR BULLDING FABRIC ARE TO BE BRASS SCREWED TYPE, PROTECTED BY A CONCRETE SURROUND.

SANITARY FIXTURES, FITTINGS, AND TAPWARE . SANITARY P UMBING
. GASSERVICE _ ' R STORMWATER DRAINAGE Component Material Comment

DOWNPIPES S SUPPLY AND INSTALL ALL STORMWATER DRAINAGE TO CONNECT ALL DOWNPIPES AND STORMWATER OUTLETS TO THE STORMWATER DRAINAGE SYSTEM.
. MATERIALS S ALLOW TO INVESTIGATE FOR AND LOGATE THE EXISTING DISCHARGE POINTS. CLEAR REMAINING EXISTING DRAINAGE WITH ELECTRIC EEL AND TEST WITH COLOURED DYE AS NECESSARY TO ENSURE ADEQUATE Pipework UPVC Generally

_ FLOW AND ESTABLISH DISCHARGE POINTS. MINIMUM FALL TO BE 1:160 UNLESS NOTED OTHERWISE.
' : S, PIPELINE POSITIONS ARE TO BE DETERMINED ON SITE IN CONJUNCTION WITH ALL OTHER DISCIPLINES TO ENSURE ADEQUATE CO-ORDINATION OF ALL SERVICES AND ELEMENTS. CO-ORDINATION IS TO BE Traps URVC Concealed - bare

VISIT SITE TO ASSESS SITE CONDITIONS. FALURE TO DO SO WILL FORFEIT ANY CLAIM FOR NOT BEING AWARE OF CONDITIONS AFFECTING THE TENDER CARRLED DUy FAIOR 10 ANY SETTING U EXOKVATION 0 IPE NSTALL AN TAKES PLACE
SAFELY CARRY OUT ALL REQUIRED: EXCAVATION AND BACK FILLING OF TRENCHES, INCLUDING COMPACTION AND REINSTATEMENT OF SURFACE FINISHES, Exposed - chrome plated

CLEARQUTS BROUGHT TO SURFACE LEVEL OF GROUND OR BULDING FABRIC ARE TO BE BRASS SCREWED TYPE, PROTECTED BY A CONCRETE SURROUND.

ALL PIPEWORK AND FITTINGS WHERE IN-GROUND ARE 70 BE FIRMLY BEDDED ON SAND OR AS REQUIRED BY THE AUTHORITY. STORMWATER DRAINAGE IS TO BE IN ACCORDANCE WITH THE REQUIREMENTS OF CLAUSE F1.1 OF THE BCA 2008 AND AS 3500.3
DURING CONSTRUCTION, ERECT AND MAINTAIN SUITABLE EROSION CONTROL BARRIERS TO PREVENT SEDIMENT AND RUBBISH FROM TRAVELING INTO THE IN-GROUND DRAINAGE AND WATER SUFPLY SYSTEMS. . Tundishes C P Copper Trapped

HYDRAULIC SERVICES WORK AS EXECUTED CAD DRAFTED DRAWINGS AND MANUAL TO BE PROVIDED,
_ - - i
. : SANITARY PLUMBING TRADE WASTE DRAINAGE
- 5 _ - PROVIDE ALL THE SANITARY PLUMBING FOR THE PROJECT, CO-ORDINATE PIPEWORK AND INSTALL APPROVED ACCESS PANELS IN PLAGES APPROVED AND REQUIRED BY THE AUTHORITY. _
AUTHORITIES : : Component Material Comment
ARIERITES VENTS ARE TO BE UPVC, TERMINATED AND FLASHED IN ROOF MATERIAL, OR COMPATIBLE PRODUCTS AS RECOMMENDED BY THE MANUFACTURER OF THE ROOFING PRODUCT.
THE WHOLE OF THE WORKS IS TO BE CARRIED OUT BY A FULLY LICENSED PLUMBER DRAINER AND GAS FITTER, TO THE STANDARDS AND LATEST REGULATIONS OF ALL GOVERNING AUTHORITIES HAVING
JURISDICTION OVER THE WORKS AND IN PARTICULAR THOSE LISTED BELOW- Pipework HDPE
. SYONEY WATER COLD WATER
OVIDE THE G co RVIC co THE DRAWINGS TO ES AND DRAW OFF POINTS.
. AGL SYDNEY LIHITED (AGLTY) | PROVIDE THE COMPLETE COLD WATER SERVICE FROM THE CONNECTIONS INDICATED ON THE DRAWINGS TO AL FIXTURES AND DRA ; neulation Fhermotee Thermalag Throughout
. BUILDING CODE OF AUSTRALIA 2003 PROVIDE ALL BACKFLOM PREVENTION AND CONTAINMENT DEVICES FOR THE PROJECT AS REQURED BY THE RELEVANT AUTHORITIES AND CURRENT CODES AND STANDARDS.
. KU-RING-GAI COUNCIL ALL TAPWARE TO BE WELLS RATED. FIRE HOSE REEL
ALL ISCLATION VALVES SHALL BE POSITIONED IN AN ACCESSIBLE LOCATION ADJACENT EQUIPMENT. VALVES LOCATED IN DUCTS OR WALLS TO BE LOCATED BEHIND ACCESS COVERS. _
Component Material Comment
MAKE APPLICATIONS TO, AND PAY TO THE RELEVANT AUTHORITIES, AL FEES AND CHARGES LEGALLY DEMANDABLE.
OBTAIN CERTIFICATES FROM AUTHORITES INDICATING SATISFACTORY COMPLETION OF SERVICES. HAND OVER TO THE ARCHITECT BEFORE APPLICATION FOR FINAL PAYMENT AND PRAGTIGAL COMPLETION. HOTWATER Pipework Copper Type B Minimum 25mm diameter
ARRANGE AND BE PRESENT FOR ALL AUTHORITIES INSPECTIONS, TESTS AND APPROVALS AS REQUIRED, USING THE METHODS AND PROCEDURES PRESCRIBED BY THEM. WORK IS TO NOT BE COVERED OR THE HOT WATER SYSTEM IS TO BE CONNECTED FROM THE COLD WATER SUPPLY TO THE HOT WATER HEATERS IN THE POSITIONS INDICATED ON THE DRAWINGS.
CONGEALED FROM VIEW UNTIL T HAS BEEN INSPECTED, TESTED AND APPROVED AS REQUIRED OR DIRECTED. RECTIFY ANY DEFECTS AND RETEST AS NECESSARY. SUBMIT A WRITTEN PROGRAVMED SCHEDULE PROVIDE THERMOSTATIC MIXING VALVES & / OR TEMPERING VALVES AS REQUIRED BY THE BUILDING CODE OF AUSTRALIA AND AS 3500,
OF TESTS PRIOR TO COMMENCEMENT OF THE WORKS, ;- - Reel Quell 36M
ALL TAPWARE TO BE WELLS RATED.
ANY SECTION OF THE WORK WHICH DOES NOT COMPLY WITH THE LATEST REQUIREVENTS OF RELEVANT AUTHORITIES REQUIRENENTS MUST BE DISCLOSED, BEFORE COMMENCEMENT OF WORK, AL ISOLATION VALVES SHALL BE POSITIONED !N AN ACCESSIBLE LOGATION ADJACENT EQUIPMENT. VALVES LOCATED IN DUCTS OR WALLS 70 BE LOGATED BEHIND AGCESS COVERS. ——
ALL DRAINAGE I3 TO BE LAID TO CORRECT FALLS, TRUE TO BORE FROM POINT TO POINT. DOWNFPIPE
WHERE DRAINS PASS THROUGH WALLS OR STRUGTURAL FOOTINGS, PROVIDE A SLEEVED PENETRATION TO PERMIT A CLEAR 25MM SPACE AROUND THE DRAIN PIPE. AT OUTER WALLS, MAKE SUITABLE FIRE HOSE REZL SYSTEM °°“’p°"fe“‘ Material Comment
PROVISIGN TO PREVENT THE ENTRY OR VERMIN THROUGH THE SPACE.
3 f F AUSTRALIA AND AS 2441
ALLOM FULL COORDINATION WITHWORKS BY ALL GHER TRADES. INSTALL AFIRE HOSE REEL SYSTEM THAT IS FULLY COMPLIANT WITH THE REQUIREMENTS OF THE BUILDING CODE OF AUS Pipawork S Where concealed
: THE SYSTEM SHALL EXTEND FROM THE DOMESTIC COLD WATER SUPPLY. CONNECT TO THE EXISTING SYSTEM AND RE-COMMISSION THE SYSTEM READY FOR OPERATION AT COMPLETION. UNDERTAKE ALL
NECESSARY TESTS TO ENSURE THE EXISTING SYSTEM IS SERVICEABLE AND COMPLIES WITH COUNCIL REQUIREMENTS, -
DRAWINGS AND COORDINATION ! " GENERALLY THE PIPEWORKSHALL BE A MINIVUM OF 25U O.D COPPER TUBE TO AS 1432 TYPE . FIRE HOSE REELS SHALL COMPRISE A% METRE LONG BY 10 MM DIAMETER HOSE, GALVANISED STEEL GAS SERVICE
THE DRAWINGS SHOW THE ROUTES OF THE VARIOUS HYDRAULIC SERVICES FOR LAY OUT. THE DRAWINGS ARE CONCEPTUAL AND ARE TO BE READ IN CONJUNCTION WITH ALL ARCHITECTURAL DRAWINGS FOR NOUNTING PLATES, REEL ROLLER GUIDES, 19 MM DIAMETER NOZZLE, 25 MM DIAMETER BRASS STOP VALVE FITTED WITH A SWINGING ARM, WHICH, WHEN EXTENDED SHALL EXTEND BEYOND THE GABINET, Component Material Comment
THE PROJECT. ATTEND TO ALL DETAILS AND SITE CO-ORDINATION. GENERALLY, NO PIPE RUN IS TO BE EXPOSED WITHOUT PRIOR APPROVAL. AT THE COMPLETION OF THE FROJECT AND PRIOR TO PRACTICAL
COMPLETION PREPARE DRAWINGS IN ACCORDANCE WITH THE AS-BUILT DRAWINGS SECTION OF THIS SPECIFICATION.
: FIXTURES Pipework Copper Type B Throughout
PROVIDE All NECESSARY NOGGINGS AND MOUNTING BOARDS WITHIN STUD WALLS TO SUPPORT FIXTURES AND FITTINGS.
TESTING AND INSPECTIONS . Conror v _
ARRANGE AND BE PRESENT FOR AL AUTHORITIES INSPECTIONS, TESTS AND APPROVALS AS REQUIRED, USING THE METHODS AND PROCEDURES PRESCRIBED BY THEM. NOTIFY WITH A MINIVIUM OF 24 HOURS ontrol Vaives Spherical Bali Vaive Throughout
NOTICE OF ALL TESTS. WORK IS TO NOT BE COVERED OR CONGEALED FROM VIEW UNTIL IT HAS BEEN INSPECTED, TESTED AND APPROVED AS REQUIRED OR DIRECTED BY THE ARCHITECT. RECTIFY ANY GAS SERVICE
DEFECTS AND RE-TEST AS NECESSARY, _ _. THE NATURAL GAS SERVICE IS TO BE TO AGL REQUIREMENTS.
o ALL TESTS ARE TO BE UNDERTAKEN TO THE REQUIREMENTS OF AGL IN THE PRESENCE OF THE AUTHORITIES INSPECTOR AND THE ARCHITECT,
CONGEALED PIPEWORK e . THE FOLLOWING STANDARDS ARE TO APPLY TO THE GAS SERVICE INSTALLATION;
EXCEPT WHERE CONNECTING TO FIXTURES OR EQUIPMENT PIPING IS TO BE CONCEALED WITHIN WALL cms&s IN ROOF SPACES R DESIGNATED ZONES. AS 1697 SA GAS PIPELINE GODE
CHASING S TO BE GARRIED OUT WITH A MECHANICAL SAW. CHASING WILL NOT BE PERMITTED IN MASONRY WALLS OR SLABS WITHOUT PRIOR APPROVAL OF THE ARCHITECT. AG 601 INSTALLATION CODE FOR GAS BURNING APPLIANCES AND EQUIFMENT
' " ' AGA & ALPGA APPROVED APPLIANCE AND COMPONENTS
PENETRATIONS :
EXACT SIZE & LOCATION OF STRUCTURAL PENETRATIONS TO BE DETERMINED ON SITE IN ACCORDANCE WITH STRUCTURAL REQUIREMENTS
PENETRATIONS THROUGH STRUCTURES TO BE APPROVED IN WRITING BY STRUCTURAL ENGINEER PRIOR TOBEING MADE. - - | = MATERIALS

WHERE SERVICES PENETRATE STRUCTURE THE PENETRATION IS TO BE FIRE RATED TC THE SAME RATING AS THE STRUCTL}RE BEING ?ENETRA'{ED TC THE APPROVAL OF ALL AUTHORITIES AND IN
ACCORDANCE WITH CLAUSES €3.12 AND 315 OF BCA 2009,

STORMWATER DRAINAGE
Component Material Comment
ENIN _ : :
LPENRGS . : . o . Pipework up to and including £156mm UPVC SwWY Sclvent cement joints
ALL OPENINGS FOR SERVICES INSTALLATIONS ARE TO BE PROTECTED FROM FIRE AND SMCKE SPREAD BY TESTED SYSTEMS. .
@B225mm and over FRC or RCP Class to suit depth and ioad
ACCESS
PROVIDE ACCESS TO ALL SERVICES AND COMPONENTS IN ACCORDANCE WITH CLAUSE NSW J8.2 OF BCA 2000,
o SEWER DRAINAGE
Component Material type Comment
EXISTING SERVICES
ALLOW TO INVESTIGATE FOR AND LOCATE ALL EXISTING SERVICES. CO-ORDINATE THE NEW WORKS WITH THE EXESTING SERVICES PRIOR TC COMMENGEMENT OF WORKS. CONFIRM SUITABILITY OF LOCATION, .
LEVEL, SIZE AND CONNECTION POINT OF ALL SERVICES OR ADVISE OTHERWISE PRIOR TO THE COMMENCEMENT OF WORK. . Pipework UPVC SWY Soivent cement joints
EXISTING SERVICES SHALL NOT BE INTERRUPTED AT ANY TIME OTHER THAN WITH THE APPROVAL OF THE ARCHITECT ALL WORK IN CONNECTION WITH THE EXISTING SERVICES SHALL BE CARRIED OUT
EXPEDITIOUSLY SO THAT THE NUMBER AND OURA‘EEON OF INTERRUPTIONS ARE REDUCED TOA MINIMUM INTERRUPTION T0 EXES“{ENG SERVICES REQUERE AMINIMUM 48 HOURSNOTICE. - - Clear outs _ Brass
CAP OFF ANY EXISTING SERV!CES THAT MAY BECOME REDUNDANT DURING THE PROGRESS OF THE PROJECT :
_ o . _ COLD WATER _
MATERIALS AND WORKMANSHIP ' Component ) Materialftype Comment
ALL MATERIALS ARE TO BE THE BEST QUALITY AND TYPE OF THEIR KIND AS NOMINATED IN THE SPEC]FICA'EEON AND SiiITABLY PROTECTED AGAINST DAMAGE UNTIL COMPLETION. IN ALL CASES, THEY ARETO :
CONFORM TO THE REQUIREMENTS OF THE LATEST RELEVANT SPECIFICATION OF THE STANDARDS ASSOCIATION OF AUSTRALIA,
; ! e } : Pipework Copper type B tube Generally
ALL COMPONENTS OF THE HYDRAULIC SERVICES ARE TO BE SELECTED TO ENSURE MINIMUM POSSIBLE DETERICRATION BOTH IN THE STGRED AND THE INSTALLED LOCATION. Sleeved in ground
CO-ORDINATE INSTALLATION OF PIPEWORK WITH OTHER TYPES OF TRADE SERVICES AND STRUCTURE. SE'%' OUT ALL CORE HOLES AND SLEEVES ASREQUIRED T(} CO-CRDINATE WITH ALL OTHER TRADES AND
STRUCTURE. . Insulated where chased
ALL SUfTABLE PRECAUTIONS ARE TO BE TAKEN TO ENSURE NO NOISEOR VI BRATI(}N 15 TRANSMHTED FROMTHE iNSTAL!.ATlONS OR CAUSE ANUISANCE TO OCCUPANTS OR EQUIPMENT INTHE BUILDING, BOTH = Chrome plated where exposed
DURING CONSTRUCTION, AND AFTER COMPLETION. _ o
ALL DRAINAGE IS TO 8E LAID TO GORRECT FALLS, TRUE TO BORE FROMPOINT TO POINT. L | _ Control Valves Spherical ball valves throughout Egual to Johns or Richards
ALL SERVICES PENETRATING FIRE RATED ELEMENTS SHALL BE PROVIDED WITH FIRE STOPS AS REQUIRED 8? THE ECA AND OTHER RELEVANT CODES AND STANDARDS,
ALL WATER PIPEWORK 15 TO BE INSTALLED USING A MINIMUM NUMBER OF JOINTS, : : Reduced pressure zone device Enware As required
DO NOT COVER OR CONCEAL UNDERGROUND OR ENCLOSED WORK UNTIL IT HAS BEEN INSPECTED AND TES?EO AS REQUIRED
ALL INSTALLED SERVICES ARE TO COMPLY WITH THE REQUIREMENTS OF THE BUILDING CODE OF AUSTRALIA AND AS 3500. Double check vaive Enware As required
PROVIDE 12 MONTHS WARRANTY & MAINTENANCE PERIOD FOR ALL WORK COVERED BY THIS CONTRACT.
4 Y ' Y ' Y ' ~ . — ~
Client Architect Project Titie Hydraulic Sarvices are Draun
PYMBLE LADIES COLLEGE PMDL PYMBLE LADIES COLLEGE HYDRAULIC SERVICES SYDNEY ALL SERVICES Pty Ltd October 2011 ND/ VK
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Ku- ring- gai Municipal Council SEPP 65 Assessment 11-03-13
DA: 28-32 Dumaresq Street, Gordon

DRAFT

Urban Design Comments

This report evaluates the design proposal for 28-32 Dumaresq Street, Gordon in terms of the
ten SEPP 65 Principles.





The Content
Description of the Proposal
SEPP 65 Criteria

Principle No 1: Context

e the precinct
street and block pattern
density and form
the subdivision pattern
relationship with the street
the spatial system
the natural features

Principle No 2: Scale
* the form and spatial system
* the resolution of the form

Principle No 3: Built Form
Principle No 4: Density
Principle No 5: Resource, Energy and Water Efficiency

Principle No 6: Landscape
* retain and reveal the natural features
* the relationship between the ground floor and the ground plane
* the relationship of the interior and exterior spaces
* plant species

Principle No 7: Amenity

. entrances
circulation
communal open space
the apartment design
private open space

Principle No 8: Safety and Security

Principle No 9: Social Dimensions

Principle No 10: Aesthetics
* the relationship of the building form to the site
* the relationship of the building form to other buildings
* the resolution of the building form

Conclusion





Description of the Proposal

The proposal is for a residential flat building to be located on an amalgamated site at 28-30 and
part site 32 Dumaresq Street Gordon. The building contains 34 apartments with 43 car spaces;
12 bicycle parking spaces and storage.

The Proponent is: Australia Wenzhou Group Property Pty Ltd .
The Architect is: Tzannes Associates Pty Ltd

The Landscape Architect is: Jane Irwin Landscape Architecture
Drawings

Architecture: Project 110039.
Drawing Numbers 0001 /2/3 Rev A; 1001/2/3 Rev B; 1101 Rev B; 1102 /3/4/5/6 Rev A; 2000
/1/2/3 Rev A; 3001/2 Rev A

Landscape :
Drawing Numbers L01/2/3/4/5 .

Development Application History
Pre DA

A pre DA meeting was held with the proponent on 3" November 2011. The proposal at that time
was deficient in many respects. In particular the proposal was a poor response to the site in
terms of the location of the entrances; the siting within the lot and the lack of amenity of the
apartments. The site with two street frontages had the potential for a building to address both
streets and achieve high levels of internal amenity in the apartments in terms of light , aspect ,
orientation and ventilation. The building form was not well articulated. The proposal did not
respond to objectives of KMC or make the most of the qualities of the site and the two street
frontages.

This was conveyed to the applicant who has taken on board the comments made at the pre DA
meeting and in the subsequent information KMC provided. A new architect, design and
planning team have been appointed and the current proposal is a completely new design
response to the site.

Compliance

The site is zoned Residential 2[d3] and the proposal is to comply with the following Council
Codes and Planning Instruments:

*  Ku-ring-gai Planning Scheme Ordinance [KPSO]
*  Ku-ring-gai Local Environmental Plan No 194 [LEP 194] Draft ???
»  State Environmental Planning Policy No. 65 Design Quality of Residential Development
»  State Environmental Planning Policy (Building Sustainability Index: BASIX) 2004
The Site

The apartment site is composed of two approximately rectangular lots augmented by an
additional strip of land from Lot 32. Lot 32 has been acquired by KMC for a road reservation.
The Dumaresq Street frontage faces a northerly direction and the rear of the site faces south.
The site slopes steeply from the front to the rear. Mature trees are located in the rear of the site.
The consolidated site has an area of 2424.5 m2,





A new local street is proposed to the west of the site on the west boundary. This new street runs
between the two existing streets Dumaresq and Moree Street. The proposed apartment building
has a frontage to Dumaresq Street and the new cross street. Two vehicle access ways are
proposed from the new street and two pedestrian paths to the entry lobbies.
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Figure 1 — Locality map
The Building

The proposal locates a 5-6 storeys apartment building on the site above one and a half levels of
basement car parking. The front elevation is set back 10 — 12.8 metres from Dumaresq Street;
10-12 metres from the proposed new street; 10 metres from the eastern boundary and 7.65 —
9.37 metres from the rear boundary.

The building is composed of three vertical elements separated and served by two access cores.
These access cores have no external walls on west and so act as covered but open entrance
lobbies. On a typical floor the two end elements contain two apartments and the central element
contains 3 apartments per floor. This combination varies at the topmost and lowest levels. The
composition of the units is 3 x three bedroom 22 x two bedroom and 9 x one bedroom. Four
units are “manageable”. The units range in size from 53.85 sq metres for a one bedroom to
135.86 sq metres for one of the three bedroom units.

The building steps down the site. It has three changes in the overall levels. These relate to the
fall in the site and the required set backs in the controls. The proposal has 5 storeys at the front





to Dumaresq Street and a 5 storey elevation at the rear. The fifth storey in both cases is set
back on the upper levels. The building therefore reads as 4 storeys to Dumaresq Street and to
the rear with the fifth floor recessed . As the building steps down the site from Dumaresq Street
there are two overlapping sections where it is six storeys high. This occurs mid way through the
building and is visible on the new street elevation.

SEPP 65 Criteria Assessment
PRINCIPLE NO. 1: CONTEXT

Good design responds and contributes to its context. Context can be defined as the key
natural and built features of the area.

The Requirement
To ensure that a development responds to its context it needs to:

. Be considered as part of the overall precinct / street not as an individual stand alone
building

Respond to the street and block pattern

Be an appropriate density

Be an appropriate form

Reflect the existing and / or proposed subdivision pattern

Relate to the street /streets.

Set up a positive spatial system with appropriate spacing between buildings

Reveal the natural features. In this case, the fall in the land and vegetation

The Response
The Precinct

The proposal complies with the objectives of the Ku-ring-gai Planning Scheme Ordinance (PSO)
and the Draft Ku-ring-gai LEP 194. The site is close to the Gordon Town Centre and to Gordon
Railway Station to the East. The area was rezoned under the Ku-ring-gai Local Environmental
Plan [Town Centres] 2010 and there are blocks of apartments of similar size to the proposal
already constructed or under construction. Since the repeal of this LEP the area has reverted to
the Ku-ring-gai Planning Scheme Ordinance [PSO] and the Draft LEP

The proposal responds to the characteristics of the precinct in the following ways.

*  The building generally reflects the controls in the PSO, the Draft LEP and DCP in terms
of the location of the site. These envisage 5 storey apartment buildings with
underground car parking located in a landscape garden setting. There are many similar
apartment buildings in Dumaresq Street. Currently units are for sale in a new building
directly across the street from this proposal. Construction is just starting on another site
opposite the proposal.

* The proposed development is well integrated with the site and the natural bushland
features.

* The building is designed to create a positive arrangement of space with neighbouring
buildings through its alignment to the street frontages and side boundaries so that it
does not stand out as an “object building”.

Street and Block Pattern

The street and block pattern of Dumaresq Street, The Pacific Highway, Moree Street and Vale
Street is large and reflects the pattern related to large low density single detached house lots
that were previously located on these lots. The proposed new cross street on the west side of





this development site will reduce the overall size of the street block and enable better
connectivity.

Dumaresq Street runs down a minor ridge from the Pacific Highway. The land tends to fall away
from Dumaresq Street in some places. Certainly on the three lots of this proposal it falls to a
gully at the rear in the mid block position. The new street will dip down from Dumaresq Street
to the mid block position and up to Moree Street

The addition of a new street in that location as specified in the DCP / LEP is to be applauded as
the increase in density warrants a smaller street and block pattern. This is a fact often
overlooked in changes to density and building typologies.

The proposed street will be different from the existing streets in the area because of the
topography and the fact that it is a short cross street. The topography is such that the street will
have a fall to the centre unlike the long streets from the Pacific Highway that have a long incline
from the Highway.

The nominated street boundary set back of 10 metres from this street fails to capitalise on the
ability of this new street to engender a complementary but different feel to the precinct,
complementary in terms of its ability to reveal the landscape / topography but different in that it
could be tighter spatially thereby providing meaningful variety. The contrasting north / south
orientation of this street also creates an additional point of difference in terms of sun and shade.
This could be reinforced by street tree planting spacing and species.

It is considered that a lesser street set back could be explored. This would still provide adequate
separation across the street but enough spatial difference to be able to read it as a different
street type from the 10 metre set backs in the east / west streets.

Figure - lllustrates the type of profile of the new road and the potential to
define this differently from the long streets which run down the ridges and valleys.

Density

The proposal responds to the density requirements .The density of the development is 1.29:1
FSR. The permissible density is 1.3:1.

Form [Footprint and Height]

The Response

The footprint of the proposal consists of a rectangular plan aligning with the side and rear
boundaries. There are two cores serving three building elements. The roof is flat.

The permissible height is 5 storeys and 13.4 metres to the perimeter ceiling height. The Draft
LEP establishes a height Line of 15.4 metres. The proposal breaches the height limit control by
an additional storey in two places. This is where the building changes levels in response to the
falls in the site. The additional height from 5 to 6 storeys occurs at the lift cores. The proposed
height however is considered acceptable for the following reasons.

*  The height is similar to many of the apartment blocks in the area.

*  The height relates to and is a result of [to some degree] the falls in the topography. If
the building height had a greater number of steps to exactly align with the topography it
would create an overly stepped form. Buildings that have an excessive number of steps
are always visually dominant. In this case the development would present poorly to the
new street and the building would appear like a wedding cake.

* It relates to the size of the footprint, length and width; the apartment building typology
and the overall proportions of the building as conceived into the three elements.





*  The height relates to the other controls of density, set backs and site coverage. The
removal of the additional partial 6 storeys with the same density while conforming to the
other set-back/ site coverage controls may “force” the architecture in terms of its form.
Alternatively the development may attempt to breach other controls e.g. set back or site
coverage in an attempt to achieve the permissible floor space. The density is not “a
right” but on this site ideally the development should achieve the density permitted. The
site is so close to Gordon Town Centre and it has the ability to accommodate the
maximum FSR given the two street frontages and the minimal on site constraints.

* The two small areas of additional height do not have any adverse impacts on
development adjacent to the site on the north, west and south. The northern and
western boundaries are street frontages and any adjacent development is
approximately 40 metres away. The southern elevation complies in height. There is a
small impact on the eastern boundary in terms of outlook from any adjacent
development to the east. The impact of overshadowing is minimal.

*  The height creates a well proportioned building to both street frontages. 5 storeys to
Dumaresq Street and 5 /6 storeys to the new cross street.

* There is always a need to balance the slope of the land with the form of a building It is

particularly important to maintain height on Dumaresq Street because the site slopes
away from the street and ideally the development on this side of the street should
balance the falls in the site.
Likewise the building form along the new cross street needs to edge the street and
balance the topography. Any building on the site should not be overly stepped as this
will present an inappropriate profile to the new street. In strictly urban design terms the
building would be better related to the new street if Level 3 extended the full length of
the Level 2.

* The spaces created around the building have the ability to relate to the potential
adjacent development and the street frontages.

*  The roofline presents a relatively clear profile with the sky.

The Subdivision Pattern

The Requirement

Reflecting the spacing and building pattern of an earlier subdivision in a new subdivision
configuration can be a key way of integrating new development into an area. This can be
achieved through the organisation of the form; footprint, alignments and spacing of new
buildings to reflect the previous subdivision.

The Response

The site at Dumaresq Streets is an amalgamation of 2 sites and part of a 3" site. The traditional
subdivision pattern of development in this precinct is a relatively narrow site frontage with a front
garden; relatively small side set backs and a large rear set back reflecting the deep site plan.

The proposed development responds to the subdivision pattern by locating a building facing
both streets with front gardens and access ways [car and pedestrian] to the street together with
alignment to the side boundaries.

There is a garden at the rear and the rear set back complies. The rear set back however is the
most compromised set back. In the traditional development pattern the rear set backs have
been the largest set backs and this is where the majority of large mature trees and water
courses are generally located.

The proposal does subtlety reflect the previous division of the site into 2 lots. This is achieved
by the division of the Dumaresq elevation into two parts for the first four levels. This division
relates to the two apartments per floor in this location and is expressed by the vertical concrete





framing elements that link to the concrete slab edges. It is reinforced by the two pedestrian
entrances to the ground floor apartments.

Only limited reflection of the subdivision pattern is possible due to the DCP controls which
mandate the set backs. The side set backs are wider than the set backs that related to single
dwelling houses. This results in a certain dimension that has to relate to the internal
requirements of the new building typology as well as establishing the overall area in which a
building can be built.

The proposed new apartment building therefore reflects the boundary alignments and access
relationships to the street and the two lots in terms of the articulation of the building. It does not
reflect the large rear garden.

Relationship with the Street

The Requirement

To ensure that a building [and / or group of buildings] has a positive impact at the interface with
a street the building needs to:

*  Have a clear, level and generous relationship between the ground floor and the ground
plane

*  Have entrances and / or openings / balconies facing the street or have clearly visible
entries

*  Have discrete access to underground car parking garages.

. Place vertical blade walls so that don’t create the appearance of a “solid wall” when the
building is viewed obliquely along the street

. Organise balconies so that all balconies do not all sit proud of the fagade. This creates
the appearance of a “solid wall” when the building is viewed from the street. This can be
achieved with fully recessed or partially recessed balconies

*  Have all plumbing concealed including drainage from balconies

The Response
The proposal responds to the street interfaces in the following ways.

Ground Floor and Ground Plane.

The ground level of the building is stepped and the site terraced so that there is a strong
relationship between the ground plane and the ground floor.

Entrances
Dumaresq Street Frontage and New Cross Street

There are two pedestrian entrances from the new street to the main entry cores. The pedestrian
entrances are located in a direct line from the street to the open generous entrance lobbies.
The most northerly one is by a ramp parallel to the street and / or a short set of stairs and a
level path into the entry lobby. There is a clear view to the lift lobby and staircase from the street
in both cases. There are two direct alternative entrances to Apartments 09 and 15 from
Dumaresq Street.

Figure — lllustrates a typical site sloping from the street. Locating a level
entrance as shown in the proposal will create a strong interface with the street.





The building therefore has entrances; windows; balconies and courtyards facing Dumaresq
Street and the main entrances to garage and lobbies; windows; balconies and courtyards facing
the new street.

The pedestrian entrance paths could be slightly wider. Their narrow width is domestic in scale
and better suited to a house rather than an apartment building. There is nice distinction however
between these continuous entrance paths and the two casual stepping paths to the ground floor
apartments from Dumaresq Street.

The possibility of bringing one or both of these gardens to the street with their private entrances
should be explored on Dumaresq Street. This may also slightly diversifies the mix of people
moving into these apartments. Some may be down sizing and may be used to very large private
gardens. Mix of apartments applies to both the internal and external qualities.

Terracing of the front set back to the new street creates a good relationship between the

building, the street and the entrance paths. A 1.2 metre high timber fence is proposed to screen
the courtyards facing the streets.

Car Parking Garages

The basement car parking entrances are located at lower level points on the site and provide
direct access into the basement garages. These are parallel to the pedestrian entrances and at
right angles to the new street. The entry from the new street to the driveway and the garages
will have minimal impact on the street because the level differences and. the direct alignment
The set backs and use of levels have been used to minimise the amount of cut and fill. This also
will lessen the impact.

Blade Walls

There are no blade walls to dominate the view from along the street. There are horizontal
protruding concrete slab ends on each level. These are designed as part of the building and will
not be overly dominating in the view from the street. This is because of the set backs, the
proportion of the projections and the balance with the vertical design elements including the
glazing and the sun shading devices.

The angled timber sun shading devices on the western elevation are not large elements and
they are clustered in groups. The impact of these from the street will be as a part of the building
and not as elements that dominate the view along the street.

Balconies

The balconies are semi recessed and there will not be a dominating view of their underside from

the street. KMC can condition the requirement for concealed services.

The Spatial System

The Requirement

Urban areas are as much about the spacing between and around buildings as they are about
the resolution of the building.

The spatial system in an urban area has both public and private spaces. It comprises the street
network; front; side and rear set backs and how those spaces link to internal communal
courtyards. The subdivision pattern and the spaces around new buildings will change as a result
of a new building typologies and new set backs being introduced. To ensure the dominance of





the spatial network, the reading of the land and the need to minimise the overall impact of larger
buildings when new building typologies are introduced the spatial system must have spaces that
are :

*  Well defined by the building forms and not “left over”
* Related in scale to the proposed buildings on and around the site.

It is very difficult to create a successful relationship between one “object” building and another.

Ideally the building mass should balance the topographical features, and define a readable
spatial system with the adjacent buildings.

The Response
Proportion and Size of Spaces

The proposed building reflects the new spatial pattern and new building typology. The building
has 12 metres between the adjacent buildings on the eastern side boundary; approximately 40
metres across the public streets and there is 12-14 metres between any two buildings at the
rear. The side separation and generous front set back reflects the relationship on the sides and
front of the former pattern. This rear set back is satisfactory given that the building is facing the
new street and is forming a street edge although, as noted, it does impact on the gully.

Shape of Spaces General
The regular shapes of the proposed building in plan and section and the use of a flat roof

ensure that there is the potential for a “positive” spatial system to be created with adjoining
development.

Figure - lllustrates how when buildings are parallel to each other and the side boundaries they
create a positive space between

The building faces both street frontages. It aligns with the side boundaries and new street.
There is a small deviation in alignment to Dumaresq Street. However this reflects the slight
irregularity in the shape of the lot. This slight deviation will not affect its relationship with other
buildings along Dumaresq Street. The importance of both public streets is addressed.
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The building maintains 5 storeys to Dumaresq Street but is stepped along the new street. The
building provides a clear regular edge in section to both street frontages and a clear roof line
against the sky when the buildings are viewed from along the street. This will ensure that the
overall appearance of mass of the buildings is minimised and that the reading of the space
around the buildings is maximised.

The Natural Features

The Requirement

The response to the natural features of any proposal depends on the ability of that building and
/ or group of buildings to:

. Reveal the site and not to obliterate it.
. Ensure that the natural features of site are enhanced as important elements

To do this, buildings need to:

*  Be designed so that they are not “object” buildings but are buildings that define a spatial
system. In this way the spaces created around them and with adjacent buildings are
“positive” spaces in which the shape of the land is understood and the other natural
features are key elements.

. Ensure that the ground level of the building sits appropriately on the ground plane. This
can be done in a range of ways. Internal / external levels should be related with
platforms / terracing of the site; and / or open spaces and retaining walls should relate
to the footprint and height of the building.

*  Create internal spaces and elevations that address the external spaces including the
street. This ensures that the street and other spaces read as important places

The Response
The proposal responds to the natural features in the following ways:

*  The proposed building is designed [in so far as possible under the code] as a “space
defining” building and not as an “object” building. In this way the spaces are integrated
as important elements and not left over. Because of this the remaining natural features
of the site will be able to be read.

* The building steps internally and the site terraces so that the interior relates to a series
of external terraces. This reinforces the dominance of the spatial system and a reading
of the topography.

*  The building has open lobbies that run from the street entrance to the lift core. This
design device breaks up the overall form of the building in its presentation to the new
street and along its longest elevation.

* The roof edges are lined with planting boxes so that the building will blend with the
natural environment. This is at a height and distance that it will provide a sense of the
outdoors coming into the buildings.

PRINCIPLE NO. 2: SCALE

Good design provides an appropriate scale in terms of bulk and height that suits the
scale of the street and the surrounding buildings.

The Requirement
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Successful resolution of the scale of a building is complex and needs to be resolved in two
ways. Firstly, the resolution of the mass of building into a particular form; and secondly, the
resolution of that form into the detailed architecture, fenestration efc. It is not a two step linear
process but an iterative design process in which one the overall massing of the building is
related to how the elevations are resolved.

Firstly a building needs to be resolved at the larger scale as a balance between building form
and the spatial system of the precinct / city. In this context the design deals with the shape of
the building; footprint; height of the building relative to its typology and together with the spatial
system around it including the street. This is where the major elements ie the overall mass is
organised into a particular building form. Plan forms such as curving; sections that are heavily
stepped; roofs that are pitched or hipped on large footprint buildings such as the apartment
typology create building forms with which neighbouring buildings cannot relate In order to
minimise the impact of large buildings even if they are in a landscaped setting, they need to
relate to each other. Simple flat and / or skillion roofs together with plans that have straight walls
are more likely to achieve a successful outcome.

Where hipped roofs are used on buildings with large footprints over 2 storeys in height the
building reads more as an “object” building Excessive stepping also creates a “wedding cake”
effect. Buildings therefore with curvilinear plans, dominant roof forms and multiple steps will
appear more dominant than simple building forms that relate to each other and allow the
topography to be perceived . These complex forms diminish the value of the spatial system .

Secondly, a building needs to be resolved in how that form is articulated. In this context the
design resolution deals with the placement of openings; organisation of balconies; walls; use of
materials; and roof form. These are the minor elements.

Buildings of a similar size may appear to be very different in scale as a result of the way that
they are articulated. Too much articulation will make a building appear more dominant. Equally
little articulation can also make a building appear more dominant. The design of any building will
be iterative and a combination of how the major and the minor elements are related to each
other and the materials.

All external walls need “depth”. Depth in a wall is achieved by the actual thickness of the wall;
where the openings are located in that depth i.e. on the outer face or inner face or centre. Depth
makes an important contribution to the apparent scale of a building as it eliminates the potential
“flatness” of the facade without contorted articulation. It provides shadow lines and strengthens
the relationship between the building and the outside.

The apparent scale of the building depends on:

. The actual size of the building, height and footprint.

. The shape of the building and the shape and proportion of the space/s that are left
around the building and between that building and other buildings.

*  The way in which the mass is articulated into a particular form of larger scale vertical
and horizontal elements. These are the “major” elements.

. The way in which the mass is further articulated by the size, shape and organisation of
the smaller elements such as openings; balconies; screens; blade walls and other
elements. These are the “ minor” elements

. The selection, scale and organisation of the materials

. The “depth” in the external wall.

The Response

Building Size

The actual height and overall size of the building is in large part dictated by the planning
controls. The proposed building reflects the controls that envisage apartment buildings with
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underground car parking located in a landscape garden setting. It contravenes the 5 storey
permissible height limit in two places however it is considered that this height deviation does not
adversely impact on the overall scale of the building.

The Shape of the Building and Spatial System

However the articulation of the resulting form as outlined above will contribute to the impact of
the building in the landscape setting; its relationship to neighbouring buildings and the
requirements and quality of the internal amenity.

The proposal responds to the spatial system and the neighbouring buildings in the following
ways:

* The proposed building has a simple regular plan form and vertical walls that is well
scaled in both form and articulation. This minimises the dominance of the building on
the site and relates the building to the street and potential neighbours

*  The building complies with the setbacks and the density. These controls will determine
the outcome of its future neighbours. The size and form of the proposal is in keeping
with the new and proposed adjacent properties.

*  The five storeys to relates to the scale of Dumaresq Street.

* The five/ six storeys to the new street creates a well proportioned street Although a
slightly smaller front set back may have resulted in this street having a greater sense of
definition in contrast to Dumaresq Street and the longer streets in the precinct.

* The parallel alignment of the building with the side boundaries enables adjacent
buildings and those across the street in Dumaresq Street to reflect that alignment and
create a positive spatial relationship.

*  The simple flat roof also enables adjacent development to be designed in a way that the
buildings along the street can be read as a suite and not as one building standing out
from another. This positive contribution contrasts with the impacts of buildings that are
irregular in plan and / or section and / or roof profile. The regular plan shape is
articulated into three discrete vertical elements related to the service/ access cores. The
proportion of these three divisions in the form relates the overall height of the building
and the length of the elevation to the new street.

* There is a horizontal base consisting of glazed elements and openings. This is related
to the terracing of the site. The building has a recessed top level so that the
arrangement of the major elements create a subtle base, middle and top without the
need to employ arbitrary horizontal and/or banding elements.

Figure - lllustrates the scale of the proposed buildings in relation to the street

The Resolution of the Form

The building has a well proportioned overall form. This is the result of organising the building
into three solid sections around two full height cores and relating these to the ground plane.

The solid elements use the extension of the concrete slabs as framing around brickwork and
together with the full height glazing they create a balance of horizontal and vertical elements.

The Resolution of the Articulation

The form is then further articulated into simple facades that address the site, the orientation and
the locality. There are no “ hole in the wall” openings and the success of the design depends on
maintaining this simplicity of articulation.

*  The western elevation introduces sun-shading elements.
*  The roof is flat and integrated with the treatment of the elevations.
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*  The organisation of the form, materials; openings and walls will create “depth” in the
external walls. The use of panels of glazing to the underside of the ceiling and location
of windows on the internal skin all assist in this modulation.

*  The design is sophisticated and relies on implementation that respects the quality of the
detailing.

Material Selection

The selection of materials includes concrete; grey coloured face brick; timber sun-shading
louvers and brick balustrades and timber courtyard walls. This is an appropriate palette for the
landscape setting and building typology. The materials can be maintained easily and will
weather well.

The materials selected are in keeping with the scale of the building and the scale of where they
are used.

Wall Depth

Depth within the overall exterior of the building is achieved by the use of the entrance “slots®;
the projecting concrete framing elements; and the use of the fully glazed panels in contrast to
the solid wall elements.

PRINCIPLE NO. 3: BUILT FORM

Good design achieves an appropriate built form for a site and the building’s purpose, in terms of
building alignments, proportions, building type and manipulation of building elements

The Requirement

An appropriate building form for a residential flat building in this locality that is part of an area
undergoing a comprehensive change needs to:

*  Follow the desired building alignment. The building alignment may vary from the
existing in areas undergoing change. Any alignment requirements should endeavour to
create a “positive” spatial system with the street and between buildings. In this case the
building alignment is informed by the set back controls although they do not stipulate a
specific alignment or “build to” line

. Use plan and section resolution to articulate the form into a series of well proportioned
elements which can be further articulated

. Use openings; projections; balconies etc to further articulate the elements that create
the overall building.

*  Create clear edges and a clear roof line profile against the sky

The Response
The proposal resolves the building mass into an appropriate built form in the following ways:

. It creates a building that aligns with the new street, side boundaries and with its existing
and potential neighbours so that the space becomes the dominant element

. It distributes the floor space into three solid elements linked by two cores. These
elements are then articulated at a detail scale in keeping with their overall scale.

. Is well articulated by openings, screening , projections and the use of materials [see
aesthetics]

* It uses flat roofs with set backs and screening to form a building top that is regular in
shape and provides a clear profile against the sky

PRINCIPLENO. 4: DENSITY
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Good design has a density appropriate for a site and its context in terms of floor space
yields (or numbers of units or residents).

The Response

The proposal reflects the objectives in the LEP in terms of the location of the site. The
objectives are to create a specific area of medium to high density development that is close to
the rail station and Gordon town centre. The proposal achieves the maximum density in a well
designed residential flat building.

PRINCIPLE NO. 5: RESOURCE, ENERGY AND WATER EFFICIENCY

Good design makes efficient use of natural resources, energy, and water throughout its
full life cycle including construction.

The Requirement

All buildings should meet the BASIX targets and extend these where possible. Buildings should
minimise the use of natural resources by employing a range of measures. These include

Passive solar design / shading etc
Maximising natural light

Optimising cross ventilation

Water reuse

Using materials with low embodied energy

The Response
The proposal meets the targets set out in BASIX.

Northern solar access is provided to some apartments. 20 of the apartments have two or more
orientations. 14 have only eastern or western aspects. There are no apartments that have only
a south facing aspect.

There are fixed timber sun shading devices to the western facing bedrooms. The sun shading
devices on the western elevation need to be tested to ensure that they work internally and
externally. Given the sheltered location of this site they may not all be necessary on the lower
levels. It may be more useful to use moveable shutters as these may provide better internal
amenity and improved outlook.

There is a central heating and cooling system. Ideally the development should provide an option
to install ceiling fans. Water is heated from a gas fired boiler. There are indoor clothes drying
lines.

PRINCIPLE NO. 6: LANDSCAPE

Good design recognises that together landscape and buildings operate as an integrated and
sustainable system, resulting in greater aesthetic quality and amenity for both the residents and
for the public domain.

The Requirement

To ensure that a development responds to its landscape context it needs to:

. Retain, reveal and enhance the natural features. In this case, the fall in the land and
the mature trees.
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*  Seat the building so that it establishes a strong direct relationship between the ground
floor and the ground plane.

. Integrate the interiors and exteriors of the building with the planting; levels and open
space into a cohesive whole

. Use the appropriate plant species

The Response

Retain and Reveal the Natural Features

The underground car parking and the size of the building footprint will result in changes to the
topography but the terracing of the site, internally and externally, and location and form of the
building enables the topography to be clearly read.

The building footprint and the set back requirements have resulted in a number of existing
mature trees being removed. From an urban design perspective [not an arboricultural opinion] it
would be better to reduce the front set back and move the building slightly closer to Dumaresq
Street. This may enable more existing trees to be retained.

The building will be the end building in the newly created street block so that protruding into the
Dumaresq street space will subtlety define the end of the new block while the length will give
definition to the new street.

The arrangement and the scale of the planting and gardens are in keeping with the scale of the
building. The overall landscape design is a welcome change from the often overly domestic feel
of many proposals.

Figure — The characteristics of the neighbouring riparian corridor Gordon Glen

The relationship between the ground floor and the ground plane

The proposed development integrates the building with the ground plane by:
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*  Stepping the building so that the ground floors of the building relate to the natural
ground plane and the terracing of the site

*  On the western side of the building the terracing reduces the impact of the development
on the new street

*  Creating a direct link from the street into the buildings

The Relationship between the Interior and Exterior Spaces

The proposed development integrates the external and internal spaces in a range of ways.

The predominately glazed ground level steps directly to the strong solid horizontal base. The
entrance lobbies are conceived as full height open spaces. Both these design interventions
bring the exterior space into the building. The glazing on the lower level has the potential to
enable reflections. The courtyards on the ground levels link the internal spaces with the external
communal gardens

Green roof planters on the upper levels give definition and an edge to the buildings top level.
They visually integrate the building with its landscape setting.

Plant Species

The proposed landscaping uses plant species from the Blue Gum High Forest and Sydney
Turpentine / Ironbark Forest vegetation. A fernery has been created in the drainage channel at
the rear of the site under the existing tree canopy. It will be rehabilitated with plants designed to
define the watercourse, prevent erosion, and enhance the aesthetic appeal of the area.

The planting around the building at the front of the site has been designed to create the feel of
the bush and integrate the site with the neighbouring natural bush. Planting is proposed or will
be retained to side boundaries to protect the amenity of adjacent residents.

On the roof gardens and courtyards native and exotic species are used. Some herbs and edible
species are introduced.
PRINCIPLE NO. 7: AMENITY

Good design provides amenity through the physical, spatial and environmental quality of a
development.

The Requirement

To ensure that an apartment building has a high level of amenity it needs to:
Provide clear safe visible places which create a sense of entry
Good vertical and horizontal circulation throughout the buildings

Have adequate useable communal open space
Have apartments which:

are the right size for the number of occupants

are well planned for circulation and furniture placement

have a good relationship between the exterior and the interior

have aural and visual privacy

have a pleasant outlook

have adequate useable private open space

meet the requirements re solar access; cross ventilation etc [see Resource Energy
and Water Efficiency]

O O O O O 0O O

The Response
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The overall quality of the apartments and the interior of the building is very high.
Entrances

*  The pedestrian entrances to the apartment blocks from the street are generous and
direct. The only exception to this is the width of the pedestrian paths to the entrance
lobbies. Additional width could increase the stronger sense of entry to the lobbies. The
width maybe a result of the need to exclude the pathway from the soft soil calculations.

*  The mail boxes are located at the street but given that much of the access to and from
the building will be from the basement garages it maybe more useful to locate the mail
boxes in the open lobby entry area. This does not adversely affect the pedestrians.
They would also benefit from the shelter provided by the ceiling/ roof in inclement
weather.

* The entrances to the garage basements are discrete and use the site slope to maximum
advantage in achieving a visual cut off.

Circulation

*  The vertical circulation from the car park and throughout the building is legible and
direct.

*  The open entrance lobbies are generous and able to accommodate furniture removal.

Communal Open Space

An area of communal space is located on the Level 4. This is accessed directly from the lift core
and is not related to a unit. The area is landscaped to form some intimate spaces. How useable
the space would be is impossible to say and it may depend on the particular residents in the
building at any one time. There are other garden spaces around the building.

There is a small local park further down Dumaresq Street Gordon Glen. This is suitable and
easily accessible for children’s play.

The Apartment Designs

The apartment plans are well resolved.

*  The apartments have well considered plans that are well sized to relate to the number
of bedrooms / number of residents.

* Allrooms are able to be appropriately furnished

*  Apartment circulation is generally well resolved throughout. The use of the two vertical
cores has enabled direct access into the apartments without the need for corridors,
direct access to the car parking an; the bin storage and the bike parking.

*  The services are logically grouped to minimize noise to adjacent apartments.

*  All the entries open into wide hallways within the apartment.

*  The simple planning of the units has enabled the useable area within the apartments to
be maximized.

*  There are no issues with adjacency of apartment windows. Where there are windows in
close proximity around the vertical circulation they are secondary windows and they are
off set one from another.

*  Most apartments have an outlook to the streets and front gardens or to the rear garden.
The apartments on the east and south have an outlook to the gardens but will also face
adjacent development. The upper levels will have district views.
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* There is a reasonable mix of apartments and 4 manageable units. No 4 is three
bedroom; No 7 is two bedroom. They are located on the ground floor. No14 is two
bedroom and located on Level 1; No 21 is two bedroom and located on level 2. There is
a good spread of plans and aspects for these apartments.

* All apartments have large robes associated with the bedrooms. There are 21-22 storage
areas provided in the basement adjacent to the car parking. 8 units have very large
laundry areas that could accommodate general storage. It is not clear where the other
units have their additional general storage.

* The bike storage and the bin location are well located in relation to the vertical
circulation.

Private Open Space

. Every unit has useable and generous open space, all above the basic requirements of
SEPP 65.

*  The courtyards to the ground floor apartments are generous and link to the adjacent
common garden spaces. The apartments on the upper levels have large terrace areas,
all landscaped.

* The open space areas are in many apartments accessed from two of the internal
rooms.

* The plan shape of the balconies and courtyards enable the placement of outdoor
furniture.

*  The balconies are all recessed, semi recessed and / or screened to preclude issues of
overlooking. This design solution also assists in limiting the potential of noise
transmission. The interior living areas are designed with full width and height glazing so
that the external spaces are an extension to the internal living

* The balustrades are all brick. This is acceptable in terms of the overall design and
aesthetics of the building and the privacy on the balconies however the solid
balustrades do impact on the views out of the units. This impact is most notable from
living room seating.

*  The courtyards on the east may offer better amenity to the apartments if the area to the
boundary fence was included as courtyards - possibly split level, rather than as a strip of
open space along the boundary. A similar strategic approach related to specific
apartments and their levels could be taken to the north so that side of the development
could engage with Dumaresq Street. This provides an additional choice in terms of
residents who want to have a more generous garden area.

PRINCIPLE NO. 8: SAFETY AND SECURITY

Good design optimises safety and security, both internal to the development and for the public
domain

The Response
The basic principles of CPTED are evident throughout the proposal.
The building addresses both streets and provides overlooking of entrances.

The building is secure and there is controlled access to basements and entrance gates. There
is a clear delineation of public and private domain.

PRINCIPLE NO. 9: SOCIAL DIMENSIONS

Good design responds to the social context and needs of the local community in terms of
lifestyles, affordability and access to social facilities.
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The Response

The location of the precinct provides excellent access to shops; services; railway station; bus
routes and open space in a lovely part of Sydney as for the previous scheme.

The introduction of quality apartments in this area provides the opportunity for people to buy at
a more affordable level or to downsize from the larger houses and gardens in the surrounding
suburbs. It also adds to the housing mix and enables people without cars or who can no longer
drive to be able to live here with reasonable access to immediate facilities and other parts of
Sydney including facilities in the City; Chatswood; St Leonards and Hornsby on a direct train
line. Although hilly the site is accessible to public transport.

PRINCIPLE NO. 10: AESTHETICS

Quality aesthetics require the appropriate composition of building elements, texture, materials
and colours and reflect the use, internal design and structure of the development.

The Requirement

Successful resolution of the aesthetics of a building is related to how he building is scaled and
articulated and the use of materials.

Firstly, a building needs to be resolved at the larger scale as a balance between building form
and the spatial system. This needs to reflect the context of the precinct / city. In this context it
encompasses the shape; footprint; height of the building together with the spaces between and
around the buildings.

Secondly, a building needs to be resolved in how the particular form is articulated. In the case of
an apartment building it deals with the placement of openings; organisation of balconies; walls;
use of materials; roof form etc.

To ensure that a development has a high level of aesthetics in relation to the level of massing
and form it needs to:

. Relate the building form to the site dimensions; shape; topography and natural
vegetation

*  Relate the building form to the other buildings on the site and those in the precinct by
creating a positive spatial system around it

To ensure that a development has a high level of aesthetics at the detail level of articulation it
needs to:

. Ensure that the openings; projections and materials relate in proportions to the overall
massing and arrangement of the form

. Organise the openings; projections and materials into a cohesive whole

. Use materials that relate to the building typology and the precinct

The Response
The proposal is aesthetically well considered in terms of the massing arrangement of the overall
form to the site, the street frontages and the potential neighbours. It is also well considered in

terms of the detailed architectural resolution.

The Relationship of the Building Form to the Site

*  The division of the building into three elements with connecting cores has enabled the
proposal to sit well on the site.
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* The use of level differences internally and external ensure that the building relates to
the ground plane levels and natural attributes of the site including vegetation.

*  The location and number of direct pedestrian access to the entrances from the street
engage the building with the street system.

*  The use of the two cores as organising elements of space and light enable the building
to relate to its site

The Relationship of the Building Form to other Buildings

*  The simple form in plan and in section enables any proposed adjacent development to
from a positive spatial relationship with this apartment block either on the sites adjacent
or across the streets.

The Resolution of the Detail Articulation

* The internal design and planning of the units is reflected in the modulation and
articulation of the facade.

* The materials selected are grey brick work, glazing, concrete and timber. These will
weather naturally and blend with the colours of the bush. The combination, scale and
selection of materials relates to the precinct and to the overall form and composition of
the building.

*  The organisation of the windows and openings relative to the overall proportions and
scale of the building of the building has produced a pleasing harmonious result.

Conclusion

The proposed development at 28-32 Dumaresq Street Gordon is for Australia Wenzhou Group
Property Pty Ltd. The documentation, drawings and planning report are of the highest standard.

The proposal consists of a residential flat building containing 34 apartments The density and
form are appropriate for the location and reflect the aspirations of the Council as expressed in
the PSO; DCP and the draft LEP.

Designed by Tzannes Associates Pty Ltd the proposed development responds to its context; is
an innovative solution to complex topography and exhibits a high level of architectural
sophistication, skill and understanding. The apparent simplicity of the design belies the range of
issues that have been successfully addressed.

The floor space is organised into a building that reveals and respects the street and the natural
features of the site. The site is terraced so that the building sits on a series of platforms. These
relate to the slope of the natural ground. The form reveals the natural and topographical
features of the site through the changes of levels and the open entry spaces. Levels, entrances,
glazing, courtyards and planting link the internal and external spaces. There is a clear public
and private spatial system.

The height relates to the size of the footprint of the building; the apartment blocks in the area
and the other controls of density, set backs and site coverage. The height exceeds slightly the
draft LEP but has minimal adverse impacts on other development within or around the site.

The apartments themselves are well designed and maximize the use of space. Circulation is
direct and legible through the building and within the apartments. The selection of materials, the
disposition of the openings, entrances and detail arrangements reflect the overall form, the
scale and proportions as well as the internal design.

The planting and landscape design reinforces the quality of the building and responds to the

natural bushland character of the area. The landscaping is by Jane Irwin Landscape
Architecture.
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The proposal is developed around a strong idea about space and the organisation of the
buildings on the ground coupled with quite fine resolution of the details. Because of this a key
factor in the successful implementation of this development is that the current architectural
consortium is retained to detail the proposal through to construction. It is the kind of proposal
that could lose much of its quality with unsympathetic detailing and poor construction but | am
not sure how this can be secured.

The changes that could be considered or may have been explored more fully are:

* The location of the building to be closer to Dumaresq Street and the new street with a
greater set back to the rear and eastern boundary. However this would affect the levels
of the whole building and may introduce greater contravention of the height plane and
other unforseen level issues. Alternative set back options should be explored in the
initial concept stages of the design. The evaluation of this proposal may provide insight
to variations to setbacks on sites facing new streets in other locations.

* The extension of the courtyards / balconies at ground level to the side set backs on the
east and part north to Dumaresq Street.

* Areduction in height of part of the solid balustrades to improve views from living areas.

* Relocation of the mail boxes to the entrance lobbies.

Recommendation

The proposed development is of the highest standard and should be approved.
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EXECUTIVE SUMMARY

Vipac Engineers & Scientists Ltd. (VIPAC) has been commissioned by Pymble Ladies College
to provide a report on the acoustic issues related to the Masterplan for the proposed
upgrade of Pymble Ladies College, Avon Road, Pymble. The project involves upgrade of the
existing playing field with a new undercover carpark, a new indoor aquatic and fitness
centre, addition of a new dining facility and a healthcare centre.

An acoustic assessment of the proposed upgrade of the school facilities up has been carried
out in accordance with the relevant noise policies and Australian Standards as detailed in
Section 3.

A noise survey was conducted to measure the surrounding environmental noise and noise
from outdoor sporting activity. Limiting noise criteria for school activities and mechanical
plant/equipment have been determined based on NSW Industrial Noise Policy (see Section
4.3).

Noise issues related to the school upgrade have been considered. Issues related to noise
emission from the new facilities upon the nearby sensitive receivers have been identified
and discussed (see Section 5). In general, it is anticipated that any potential noise associated
with the new facilities would not cause an increase in impact to the surround residential
receivers. The selection of building facades (including glazing) and the acoustic attenuation
measures for mechanical equipment would be designed to improve the amenity of the
surroundings receivers.

During the detailed design a comprehensive acoustic assessment would be conducted to
ensure that any acoustic measures required are appropriately incorporated.

In conclusion, our study indicates that acoustic issues related to the upgrade of these school
facilities are not expected to create an adverse impact onto the surround residents.
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1 INTRODUCTION

Vipac Engineers & Scientists Ltd. (VIPAC) has been commissioned by PMDL to provide an
acoustic assessment for the Master Plan of the proposed upgrade at Pymble Ladies College,
Avon Road, Pymble.

The site is bound by Avon Road to the north and west, a golf club to the west and residential
buildings to the south and south-east. The site plan is shown in Appendix B.

2 SITE & DEVELOPMENT DETAILS

The nearest receivers which have potential for noise impact are:

e Residents along the south east boundary. These dwellings are accessible/located to
the north of Pymble Avenue.

e Residents to the west and south west. These dwellings are along Avon Road.
The school upgrade will comprise of:
e Stage 1: New aquatic and fitness centre.
e Stage 2: Raised Mollie Dive outdoor playing field with a parking level below.
e Stage 3: A new dining facility.
e Stage 4: A new health care centre.
The layout for the upgrade is shown in Figure 1.

The nature of the development and existing surroundings have been considered to
determine the acoustic issues that have potential to impact on noise sensitive receivers. For
this study, following noise issues have been identified and have been considered in the
assessment:

e Noise emissions from the new buildings and the playing fields.
e Noise impact from mechanical services of the new facilities upon the surroundings.

e Noise impact issues upon the surrounding related to vehicle activity using the
facilities.

e Potential impact from traffic activity noise associated with the new facilities.

e Construction activity noise.
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PMDL Architecture & Design Pty Ltd
Pymble Ladies College, Aquatic & Fitness Centre

Masterplan Acoustic Impact Study

4 LI T“ —

Figure 1: School upgrade layout

The school will operate between 8 am and 4 pm Monday to Friday. The existing sport
facilities hours are as follows.

e Monday-Friday 5am to 8 pm.
e Saturday: 7amto 4 pm.

The future operational hours of the school and the new sports facilities for stage 1 works
will remain as current.

3 NOISE ASSESSMENT CRITERIA

The following standards will be used in the assessment.
e Director General requirements;
e NSW OEH Industrial Noise Policy;

e NSW OEH Road Noise Policy;
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e AS/NZ 2107:2000- Recommended design sound levels and reverberation times for
building interiors;

e NSW OEH Interim Construction Noise Guidelines.
3.1 DIRECTOR GENERAL REQUIREMENTS

Condition 6 of the Director General’s requires that:

Identify and provide a quantitative assessment of the main noise generating sources and
activities at all stages of construction, and any noise sources during operation. Outline
measures to minimise and mitigate the potential noise impacts on surrounding occupiers of
land.

Relevant Policies and Guidelines:
e NSW Industrial Noise Policy (EPA).
e Interim Construction Noise Guidelines (DECC).

Where criteria have not been specified, we will consider the relevant Australian standards
and OEH guidelines.

3.2 NSW OEH INDUSTRIAL NOISE POLICY

The procedures detailed in OEH Industrial Noise Policy has two requirements that must be
met, namely:

e that the noise source not be ‘intrusive’; and also

e that the ‘amenity’ of the nearby land be preserved.

This policy sets out two separate noise criteria designed to ensure developments meet
environmental noise objectives. The first criterion accounts for intrusive noise and the
second criterion applies to protection of amenity of particular land uses. The development
is assessed by applying both the amenity and intrusiveness criteria to the situation and
adopting the more stringent of the two. This becomes the project specific noise levels.
Applying the most stringent requirement as the Project Specific Noise Levels ensures that
both intrusive noise is limited and the amenity is protected.

3.3 INTERNAL NOISE LEVEL DESIGN CRITERIA

To ensure that a building envelope protects against external noise intrusion such as
mechanical services noise, the internal noise levels should be assessed in accordance with
Australian Standard AS/NZS 2107: 2000 Acoustics — Recommended Design Sound Levels and
Reverberation times for Building Interiors (Table 1).

The following Figure 2 presents the recommended values by AS/NZS 2107.
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Table 1: Recommended design sound levels for building interiors, educational buildings

AS2107 Recommended design sound level, Ly, dBA
Type of occupancy/activity
Satisfactory Maximum
Gymnasiums, 45 55
Indoor pool hall (with coaching) 45 50
Dining hall 45 50
Kitchens & service areas 50 55
Health building consulting room 40 45
Office area 40 45

3.4 OEH NSW ROAD NOISE POLICY

Table 2 presents the OEH’s road traffic noise assessment criteria for land use developments
with potential to create additional traffic on existing roads. The external criteria are
assessed at 1 metre from the affected residential building facades and at a height of 1.5
metres from the floor.

Table 2: Road traffic noise assessment for Residential Land Use.

Assessment criteria, dB(A)

Road Categor Type of project / land use
gory ype of project / u Day Night
(7am - 10pm) (10pm-7am)
Existing residences affected by additional L 55 L 50
Local roads traffic on existing local roads generated by Aeq, (1 hour) Aeq, (1 hour)
land use developments (external) (external)

Note: In cases where noise exceeds the above criteria:

1. The OEH recommends that “where feasible, existing noise levels should be mitigated
to meet the noise criteria. In this regard the RNP states that for existing roads there is
limited potential for noise control as the development is not linked to road
improvements. It does however advise that applicable strategies include appropriate
location of private access roads; regulating times of use; using clustering; using ‘quiet’
vehicles; and using barriers and acoustic treatments.”

2. For existing residences and other sensitive land uses affected by additional traffic on
existing roads generated by land use developments, any increase in the total traffic
noise level should be limited to 2 dB above that of the corresponding ‘no build
option’.

3.5 GUIDELINES FOR CONSTRUCTION NOISE

The following guidelines for The Interim Construction Noise Guideline was developed by the
NSW Office of Environment & Heritage.
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The Guideline presents two ways of assessing construction noise impacts — the quantitative
method, which is generally suited to longer-term construction, and the qualitative method,
which is generally suited to short-term works such as infrastructure maintenance. Using a
guantitative as described in the guideline the noise criteria as presented in Table 3 would be

adopted.
Table 3: Noise at Residences Using Quantitative Assessment
. Management level,
Time of day How to apply
I-Aeq(15min)
Recommended Noise affected The noise affected level represents the point above which there

standard hours

Monday to Friday
7am to 6pm

Saturday
8amto 1pm

No work on Sundays
and Public Holidays

RBL+10dB

may be some community reaction to noise.

Where the predicted or measured Laeq (15 min) IS greater than
the noise affected level, the proponent should apply all
feasible and reasonable work practices to meet the noise
affected level.

The proponent should also inform all potentially impacted
residents of the nature of works to be carried out, the
expected noise levels and duration, as well as contact details.

Highly noise affected
75dBA

The highly noise affected level represents the point above which
there may be strong community reaction to noise.

Where noise is above this level, the relevant authority
(consent, determining or regulatory) may require respite
periods by restricting the hours that the very noisy activities
can occur, taking into account:
1. times identified by the community when they are less
sensitive to noise (such as before and after school for
works near schools, or mid-morning or mid-afternoon
for works near residences.

2. if the community is prepared to accept a longer
period of construction in exchange for restrictions on
construction times.

Outside recommended
hours

Noise affected
RBL+5dB

A strong justification would typically be required for works
outside the recommended standard hours.

The proponent should apply all feasible and reasonable work
practices to meet the noise affected level.

Where all feasible and reasonable practices have been applied
and noise is more than 5 dB(A) above the noise affected level,
the proponent should negotiate with the community.

For guidance on negotiating agreements see section 7.2.2. of
guideline.
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4 NOISE SURVEY

4.1 NOISE MEASUREMENTS

Unattended noise monitoring was conducted on site for a period of five days between the
30" July and 3" August 2012. The monitor was placed on the south boundary where the
nearest residential neighbours are located.

The monitor internal software calculated and stored the L, percentile noise levels for each
15 minute sampling period. Measurements were made of Lamin, Lamax, Lago, La1o, and Laeg, the
results were stored in an internal memory and were later retrieved for detailed analysis.

Attended noise measurements were also conducted to obtain the noise levels of the
outdoor play. The measurements were made on 30" July at 3:45 pm when a number of
players were playing on the fields. Measurement locations are shown in Figure 2.

4.2 INSTRUMENTATION

Measurements were conducted using the following equipment:

e Larson Davis Sound Level Meter LD870, Serial Number 1464.
e Bruel & Kjaer 2250 Sound Level analyser, Serial Number 2590541.
e Cirrus CRL 511E Sound Level Calibrator, Serial Number 21578.

The instruments were checked for calibration immediately before and after the
measurements and there was no adverse deviation between the two. The instruments carry
traceable calibration certificates.

The sound analysers are Type 1 and comply with the Australian standard AS1259.2: 1990.
4.3 AMBIENT NOISE LEVELS AND NOISE GOALS

For assessment purposes, the survey results were analysed in accordance with the OEH
Industrial Noise Policy where the time periods are defined as:

e Day: 7am—6pm
e Evening: 6pm —10pm
e Night: 10pm — 7am

Using the unattended noise monitor data the ambient noise levels have been established.
During the monitoring period, the weather was good, calm and dry. Table 4 presents a
summary of ambient and background noise and Project Specific Levels for this site.
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Table 4: Amenity Criteria, Intrusiveness Criteria and
Project Specific Noise Levels at Noise Sensitive Receiver

All Values in dBA

Project
Receiver . Recommended Amenity Intrusiveness ], .
Period LAeq RBL L. L. Specific
Type Acceptable LAeq1l Criteria Criteria

Levels

Day 56 40 55 55 45 45

Residential Evening 50 38 45 45 43 43
Night 45 32 40 40 37 37

Hence noise from mechanical plant equipment from the school should not exceed the
Project Specific Noise Levels specified above.

5 ASSESSMENT

5.1 NOISE EMISSIONS FROM THE NEW FACILITIES (MASTERPLAN PROPOSALS)

The following are the potential noise sources from the operation of new facilities to the
surrounding residential dwellings which need to be considered:

e Activities from the new indoor aquatic and fitness centres (stage 1).
e Sports activity on the Mollie Dive sports field (stages 1 to 4).

e Traffic activity noise and undercover carpark (stage 2).

e New dining facility and new Health care centre (stages 3 and 4).

e Operation of new mechanical services (stages 1 to 4).

In stage 1, the new facilities will be used by the students for teaching/training purposes and
for sports tournaments/carnivals as part of their school activities. Subsequent stages which
will be subject to separate DA consents, may seek to extend the use of facilities outside of
the school community.

5.2 NOISE EMISSION FROM THE NEW AQUATIC & FITNESS CENTRE (STAGE 1 WORKS)

The new aquatic and fitness centre will be located to the north of the PE centre at the
approximate location of the existing outdoor pool. The pool is currently located outdoors
with external seating areas. The new pool and fitness facilities will be fully enclosed and will
incorporate a new lap pool with spectator seating area, a learners pool, fitness studio and
associated amenities.

1 Recommended Acceptable LAeq noise level for residence in suburban areas from Table 2.1 in EPA Industrial Noise
Policy
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Taking into consideration the attenuation effects of the external building envelope,
laminated glazing (with good acoustic seals), shielding effect of the existing PE building and
distance to the receivers, we would expect that any activity noise associated with the use of
the aquatic centre would be controlled within the buildings and would therefore not be
audible at the nearest receivers. Overall, we would expect that the new indoor facility will
improve the acoustic amenity of the surrounding residential receivers.

5.3 NOISE EMISSIONS FROM MOLLIE DIVE SPORTS FIELD

As part of our noise survey, we visited the school during an after-school sports session.
While players, trainers and instructors were on the fields, attended noise measurements
were taken of activity on the sports fields at the boundary of the playing field.

Noise measurements were taken of students participating in various sports activity in the
outdoor sports fields, these included:

e 15 students playing hockey on the main field.
e 12 trainers on the southern tennis courts.

e 30 volleyball players on the tennis court area.
e 4 players on the northern tennis court.

The measurement results are presented in the following Table 5. Values have been rounded
to the nearest 0.5 dB.

Table 5: Summary of outdoor play noise measurement levels

Source Noise level, L., dBA

Outdoor play noise

(includes affects of ambient noise) >3.0

At the time of visit, there was various bird activity surrounding the south boundary that
produced high levels of ambient noise. Where possible, the recorded noise level excludes
the affected periods where bird noise was not present.

Subjectively, noise from playing fields was not easily audible, as it was comparable to the
ambient levels. Noise from conversation of the players or instructors (on the tennis courts)
was just audible at the boundary. Noise from the playing field was not audible as it was at a
further distance and was shielded by the intermediate building.

It is expected that the use and activities associated with the new sports field will remain
unchanged from current usage. The construction of new field may be elevated by 1-3m to
allow for the new carpark underneath. However, in terms of noise it is our opinion that
there will not be any increase in noise levels from activities on the field to nearby residents.
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5.4 TRAFFIC NOISE AND UNDERCOVER CARPARK

As part of the Mollie Dive Field upgrade, a new undercover carpark will be constructed
below the field to be used by the staff and the parents utilising the new sport facilities.
Currently, parking for the sporting facilities are accessed via Avon Road with an off street
drop off point. The existing open air carpark areas are located off street along Avon Road
and at the western end of the sports field.

The proposed new carpark, that is to be constructed underneath the field has been
designed to accommodate up to 232 vehicle parking spaces undercover and a reduction to
the existing car park to the north-west from 57 to 36. The main acoustic concerns are
related to the potential noise increase in vehicle activity along Avon Road and the use of the
undercover carpark.

In stage 1, the activities associated with the new sports faculties are expected to remain
unchanged from current usage hence current staff and parents (of students) who need to
access the facilities would use existing access and parkings and therefore we would expect
that vehicle activity along Avon Road would not increase and remain relatively unchanged.
An increase if any is expected to comply with the noise increase requirements of NSW OEH
Road Noise Policy as shown in Section 3.4. However, in stage 2 which will be subject to a
separate DA assessment and consent, the school is considering extending the use of the
facilities to outside the school community which may generate additional traffic activity
along Avon Road.

Also, the new undercover carpark would allow the users to park within the school site away
from the residents situated along Avon Road. A drop off zone located within the
undercover carpark would also be a benefit in reducing any noise impacts to the residents
located to the south-west.

Traffic Data provided in the Traffic Report (Colston, Budd, Hunt & Kafes Pty Ltd, Report
dated August 2012) was used to assess the noise increase levels due to the generated
traffic. The traffic report has conducted an assessment and provides data for traffic volumes
on the existing surrounding local roads and the generated traffic. The data is related to the
morning and afternoon peak hours. As the morning and afternoon peak traffic volumes are
close, our analysis covers the morning peak only. A summary of generated traffic noise
levels is presented in the following Table 6.
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Table 6: Summary of generated traffic noise levels, am peak

_ . Permi .
Location Existing Generated Increase in noise(-lz-’rirr]':z:‘::se Complies
traffic (vph) traffic (vph) noise level, dBA dBA (Yes/No)
Pacific Highway 5330 20 0.01 2 Yes
Beechworth Road 705 25 0.15 2 Yes
Livingstone Avenue 1260 35 0.11 2 Yes
Avon Road
-North of Pymble Ave 1075 35 0.14
2 Yes
-East of Arilla Rd 710 35 0.2
-West of Arilla Rd 340 60 0.7
Arilla Road 870 35 0.17 2 Yes

The above calculations indicate that noise increase from the generated traffic is expected to
be within the RNP limit therefore no acoustic treatment will be required.

5.5 THE NEW DINING FACILITIES

The new dining facility for PLC boarding school students is to be located at the northern end
of the sports field, approximately 120 m from the south boundary. The dining facility is
located close to the existing boarding houses to allow the students direct access into the
facility.

Potentially the dining facility could be used upto 10pm, and as such the envelope of the
building, which includes the facade, roof and glazing would be designed to attenuate any
internal activity noise to the nearby residents.

5.6 NEW HEALTHCARE CENTRE

The new health care centre will be located adjacent to the existing PE Centre and will
comprise of consulting rooms and offices. The healthcare centre generally involves low
noise generating activities. Considering the low internal noise generation levels and the
attenuation provided by the building envelope, it is expected that there would not be any
noise impact due to its use.

5.7 MECHANICAL SERVICES NOISE

At this preliminary stage, the design and selection of the mechanical plant has not been
finalised therefore a noise impact assessment for mechanical equipment is not possible. A
noise assessment should be conducted once the mechanical plant is finalised at the detail
design stage. Noise emissions from air conditioning systems and mechanical plant such as
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exhaust, ventilation and supply air fans must be controlled to acceptable noise levels as
shown in Table 4.

The new mechanical plant and equipment associated with the facilities would typically
include:

e The new aquatic and fitness centre has a main pool and AHU plantroom, a
backwash tank room and a smaller plantroom to serve the fitness studio and
offices all located on the lower level of the centre.

e The new dining facility is expected to have the mechanical services equipment
such as extractions fans (kitchen, toilet, etc), refrigeration plant and AHU/
condensers.

e The new health centre would typically have air-conditioning condensers and
small extractions fan.

Once the selection of plant equipment that is to serve the facilities have been
designed/finalised, acoustic attenuation measures can be incorporated to ensure that noise
emission are adequately treated to meet the required NSW INP noise limits.

Typical acoustic amelioration measures for mechanical services are outlined below (but not
necessarily limited to):

e Construction of acoustic enclosures and plantrooms to contain noisy plant
equipment.

e Design and selection of acoustic louvers and attenuators at ventilation openings.
e Location of plant equipment away from noise sensitive receivers.

e The extraction systems to be constructed such that the outlet is either shielded from
the noise sensitive premises and/or is pointing in a direction at least 90 degrees
away from the nearest residences.

e Achieving no direct ‘line of sight’ path between the nearest residences and all the
major plant equipment, extraction and air conditioning systems.

5.8 CONSTRUCTION NOISE AND VIBRATION

A site specific noise management plan should be prepared ahead of construction and local
residents notified of the nature and extent of the works. As a guide the following work
practices and procedures are to be considered:

e Adherence to the NSW OEH recommended preferred hours for construction
and deliveries. These are:
o Monday to Friday: 7am to 6pm.
o Saturday: 8am to 1pm.
o No work on Sundays and Public Holidays.

e Turn off plant that is not being used;
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e Avoid demolition of existing buildings using rock breakers, but rather demolish
structures using jaw crushers and saws;

e Consider using bored piling instead of impact piling to reduce noise;

e Where possible organise the site so that delivery trucks and haulage trucks
only drive forward to avoid the use of reversing alarms;

e Truck drivers are to be informed of site access routes, acceptable delivery
hours and minimising extended periods of engine idling;

e Regularly inspect and maintain equipment to ensure it is in good working
order. Also check the condition of mufflers;

e When selecting equipment ensure where feasible and reasonable it has the
most effective mufflers, enclosures and low-noise tool bits and blades. Always
seek the manufacturer’s advice before making modifications to plant to reduce
noise;

e Locate noisy plant away from potentially noise-affected areas or behind
barriers, such as sheds or walls;

e Construct purpose built barriers or screens where required;

e Table 7 is an excerpt from Australian Standard 2436:2010 Appendix E ‘Noise
Sources, remedies and their effectiveness’, presenting possible noise
reductions from various control mechanisms.

Table 7: Relative Effectiveness of Various Forms of Noise Control AS2436: 20102

Control by Noise Reduction Possible in Practice, dB(A)
Distance Approximately 6 for each doubling of distance
Screening Normally 5 to 10, maximum 15
Enclosure Normally 15 to 25, maximum 50
Silencing Normally 5 to 10, maximum 20

Before and after the construction activities, we recommend consideration is given to
carrying out dilapidation reporting to a selection of existing residential and commercial
receiver buildings, which are adjacent to the site.

6 CONCLUSION

An acoustic assessment of the proposed upgrade of the school facilities up has been carried
out in accordance with the relevant noise policies and Australian Standards as detailed in
Section 3.

2Table C3.
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A noise survey was conducted to measure the surrounding environmental noise and noise
from outdoor sporting activity. Limiting noise criteria for school activities and mechanical
plant/equipment have been determined based on NSW Industrial Noise Policy (see Section
4.3).

Noise issues related to the school upgrade have been considered. Issues related to noise
emission from the new facilities upon the nearby sensitive receivers have been identified
and discussed (see Section 5). In general, it is anticipated that any potential noise associated
with the new facilities would not cause an increase in impact to the surround residential
receivers. The selection of building facades (including glazing) and the acoustic attenuation
measures for mechanical equipment would be designed to improve the amenity of the
surroundings receivers.

During the detailed design a comprehensive acoustic assessment would be conducted to
ensure that any acoustic measures required are appropriately incorporated.

In conclusion, our study indicates that acoustic issues related to the upgrade of these school
facilities are not expected to create an adverse impact onto the surround residents.
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PMDL Architecture & Design Pty Ltd
Pymble Ladies College, Aquatic & Fitness Centre

Masterplan Acoustic Impact Study

APPENDIX A - ARCHITECTURAL DRAWINGS

The acoustic assessment carried out in this report was based on the following drawings
supplied by PMDL architects.

Drwg No. Date/lIssue Description

DAOO1 Jan 2012 - Cover sheet & locality plan

DAO0O2 Jan 2012 - Locality plan

DAOO3 Jan 2012 - Overall site analysis 1

DA0O4 Jan 2012 - Overall site analysis 2

DAQO7 Jan 2012 - Overall staging plan

DAO10 Jan 2012 - Overall ground level site plan
DAO11 Jan 2012 - Overall upper level site plan
DAO012 Jan 2012 - Overall lower level site plan
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PMDL Architecture & Design Pty Ltd
Pymble Ladies College, Aquatic & Fitness Centre
Masterplan Acoustic Impact Study

APPENDIX B —SITE PLAN

Measurement : Load T GRS Qo PLC Site
locations b % DRI N

Figure 2: Site plan and measurement locations
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APPENDIX C - GLOSSARY OF ACOUSTIC TERMS

Decibel, dB:

Unit of acoustic measurement. Measurements of power, pressure and intensity.
Expressed in dB relative to standard reference levels.

dB(A):

Unit of acoustic measurement weighted to approximate the sensitivity of human hearing
to sound frequency.

Sound Pressure Level, Ly (dB), of a sound:

20 times the logarithm to the base 10 of the ratio of the r.m.s. sound pressure to the
reference sound pressure of 20 micro Pascals. Sound pressure level is measured using a
microphone and a sound level meter, and varies with distance from the source and the
environment.

Sound Power Level, Ly (dB), of a source:

10 times the logarithm to the base 10 of the ratio of the sound power of the source to the
reference sound power of 1 Pico Watt. Sound power level cannot be directly measured
using a microphone. Sound power level does not change with distance. The sound power
level of a machine may vary depending on the actual operating load.

Ambient Sound:

Of an environment: the all-encompassing sound associated with that environment, being
a composite of sounds from many sources, near and far.

Percentile Level - Loy, Ly, etc:

A statistical measurement giving the sound pressure level which is exceeded for the
given percentile of an observation period, e.g. Lo s the level which is exceeded for 90%
of a measurement period. Loy is commonly referred to as the "background" sound
level.

LAEQ,T:

Equivalent continuous A-weighted sound pressure level. The value of the A-weighted
sound pressure level of a continuous steady sound that, within a measurement time
interval T, has the same A-weighted sound energy as the actual time-varying sound.

R,, — Weighted Sound Reduction Index:
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PMDL Architecture & Design Pty Ltd
Pymble Ladies College, Aquatic & Fitness Centre

Masterplan Acoustic Impact Study

A new single number quantity for airborne sound insulation rating which replaces STC.
STC has been traditionally used for the classification of partitions and to define
acoustical requirements in the Building Code of Australia.

For majority of partitions, the value for Ry, will be similar to the value for STC.
Partitions with particularly poor performance at 100Hz may have lower values for Ry,
than for STC. Conversely, partitions with poor performance at 4kHz may have higher
values for Ry, than for STC.

STC - Sound Transmission Class:

Of a partition separating two enclosed spaces: a single number evaluation of its ability to
attenuate sound passing between the two spaces. STC takes into account the sound
transmission loss in each band of a specified set of one-third octave bands.

Reverberation time (RT60)

Defined as the time required, in seconds, for the average sound in a room to decrease by
60 decibels after a source stops generating sound.

Tmf
Is the arithmatic average of reverberation times in the 500Hz, 1kHz and 2kHz octave
bands.
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pmd| Pymble Ladles' College - Stage 2 of Master Plan - Carpark & Mollie Dive Fiald
On-site Detention and Water Quality Strategy

1 Introduction

This report has been prepared to support the DA application DA0367/13 for
Pymble Ladies' College - Stage 2 of Master Plan - Carpark & Mollie Dive Field
submitted to Ku-ring-gai Council (Council). The report outlines the strategy for
on-site detention (OSD) and water quality treatment. This includes an assessment
of the catchment contributing to sizing the OSD requirements as well as the
catchment breakdown for water quality treatment.

The wider site area for Pymble Ladies College (PLC) incorporates two stages of
development: Stage 1 and Stage 2.

Stage | for Aquatic and Fitness Centre includes:

« Demolition of existing swimming pool

« Construction of an Aquatic and Fitness Centre - including main pool and
grandstand, Learn To Swim pool. fitness at upper level, basement plant
level

Landscaping and utilities

Relocation of Mollie Dive Field (remains on grade)

Use of new Aquatic and Fitness Centre by school and community

Minor upgrade of existing Jeanette Buckham PE Centre

«a o @ @

Stage 2 for Carpark & Mollie Dive Field (covered by the current DA0367/13)
includes:

« Redevelopment of the Mollie Dive Field to raise the finished level to
provide car parking under

« Provision of a terrace to the Aquatic and Fitness Centre

e New Piazza and landscaping

2 On-Site Detention

2.1 Catchment sizing

The wider PLC site has an existing OSD tank located within the existing
maintenance shed. The catchment draining to the existing shed has been assessed
to be approximately 26852m” based on the 2-dimensional site survey and existing
pipe network drawing. This catchment, of which the new works boundary forms a
part, is shown in Figure | below.
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Figure 1 OSD site catchment

As there is an existing detention facility, we have taken the approach of
calculating the additional storage required for the total site catchment to meet the
councils OSD requirements as per the current DCP 47, rather than reviewing the
new works boundary in isolation. It is also noted that due to the type of
development, application of the OSD criteria to this development is at the
Council’s discretion.

2.2 Site Storage and Permitted Site Discharge
Requirements

In accordance with Council’s on-site detention calculation sheet, a catchment
factor (representing the average fraction impervious) of 60% has been applied on
the total site catchment. A catchment storage rate of 0.0398 m/ m” has been used
as per Council’s guidelines for catchment ACI — Avondale Creek. This
calculation results in a total storage of 642m’ required for the site draining to the
existing maintenance shed.

As we are taking a total site catchment approach there are no areas that bypass
detention. The catchment discharge rate is set at 0.0102 I/sec/m” as per Council's
guidelines for catchment AC1 — Avondale Creek. Consequently. the permitted site
discharge for the catchment is 164 I/s. For a completed copy of Council’s
calculation sheet, refer to Appendix A.

As per the existing tank drawings (Appendl\ B). the storage available is
approximately 505m’. Consequently 137m” is required in addition to the existing
tank volume.
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Table 1 Summary of OSD Calculations

Total 60%of Total | Volumeof | Existing OSD | Additional
Catchment Catchment OSD Required | Tank Volume | OSD Storage
Area (m?) Area (m%) (m’) (m®) Required (m’)
26852 16111 642 505 137

2.3 New On-Site Detention

The additional 137m’ is proposed to be achieved through allowing surface
ponding in two locations on the site: within the ground level of the proposed
carpark located below the elevated playing field and the existing tennis court. The
carpark is to retain a minimum of 100m” of storage within Council’s 150mm limit
on ponded depth. The remaining 37m" shall be stored within the confines of the
tennis court. Appendix C provides a plan of ponded area within the carpark and a
plan of the ponded area within the tennis court, showing peak ponded volumes,
levels and depths. Surcharge into these areas and controlled discharge of detained
stormwater will be achieved through appropriately sized orifice plates within
discharge control pits.

Appendix D provides a schematic of the conceptual arrangements for the OSD
and water quality treatment measures proposed in Section 3 of this report.

3 Water Quality

3.1 Treatment Targets

Council’s Water Management Development Control Plan DCP 47 — Chapter 8
Water Quality (2005) outlines the standard of treatment that is typically required
for new developments. Table 2 summarises treatment targets.

Table 2 Council's Water Quality Targets

Pollutants Target (% reduction)

Gross Pollutants 70

Total Suspended Solids (TSS) | 80

Total Phosphorus (TP) 45

Total Nitrogen (TN) 45

It is understood that direct application of these targets to the PLC site is at the
discretion of Council, given that the project is within the planning controls of the
Local Centres DCP (2013).
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3.2 Method of Assessment

Water quality modelling of the site was undertaken using MUSIC version 5.
MUSIC is a numerical modelling package capable of simulating pollutant loads
for conceptually sizing treatment measures. MUSIC software effectively models
the percentage reductions of gross pollutants, TSS. TN and TP from the given site.

33 Assumptions

The following assumptions have been made in the preparation of the water quality
modelling:

Catchments for the site have been based on the plans provided by pmdl.
Following discussions with pmdl, it has been agreed that the playing field and
the terrace areas both drain to the treatment device. Due to existing services
and site constraints, the landscaped area in Stage 2 will bypass any form of
treatment. A segment of the aquatic centre roof will be diverted through the
device as a result of the drainage arrangements by the project civil engineer.
Figure 2 provides a schematic of the catchments.

Legend

B Aquatic centre roof (Stage 1)
Paths (Stage 1)

_ Landscape (Stage 1)
- Terraces (Stage 2)

- Playing field (Stage 2)
- Landscape (Stage 2)

;! ' Segment of Aquatic centre roof
that passes through GPT

Exieting PE Reef

T Imn

Figure 2 Catchments

MUSIC modelling has been undertaken in accordance with guidelines
provided in the “Draft MUSIC Modelling Guidelines for NSW" (2010).
Rainfall data for Sydney Observatory Hill has been used for the time period
5/1/1962 — 31/12/1966 (as specified by the Draft guidelines).
Evapotranspiration data has been adopted for Sydney Monthly Areal PET in
the MUSIC model database. Table 3.9 and Table 3.10 of the guidelines were
used to input the base flow and storm flow concentrations for each of the
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catchments. Table 3 indicates which category was used for each catchment,

the catchment size and the percentage impervious applied to each.

Table 3 Source Node Parameters

Base flow

Storm flow

Catchment

% impervious

Catchment me
Landscape (Stage 2) Commercial | Commercial | 0.204 30
Terraces (Stage 2) Commercial | Commercial | 0.125 100
Playing Field (Stage 2) Roof Commercial | 0.617 100
Aquatic Centre roof (Stage 1) | Roof Roof 0.057 100

e The device used for the modelling is a Rocla CDS 0708. This device is
indicative and is used for preliminary modelling. Equivalent alternative
devices may also be proposed. The intent is to provide a reasonable level of
treatment given the nature and scale of the development.

34 MUSIC modelling results

Figure 3 indicates the MUSIC model configuration that was used to assess the

treatment for the site.

Aquatic Centre Roof

Rocla CDS 0708

Receiving Node

Figure 3 MUSIC Model configuration
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On-site Detention and Water Quality Strategy

Table 4 MUSIC Modelling Results

Pollutant % Reduction achieved

Gross Pollutants 86.9

Total Suspended Solids (TSS) | 57.9

Total Phosphorus (TP) 24.7

Total Nitrogen (TN) 0.00

3.9 Summary of MUSIC modelling

The results indicate that the current design only complies with the reduction
targets for gross pollutants. As previously discussed in our meeting with Council
on 13" February, due to the nature of the site there is minimal amount of nitrogen
and phosphorus generated over and above that contained in the direct rainfall
only. Hence the target reduction for nutrients will be extremely difficult without
bioretention. As the site is predominately roof and impervious areas there is no
scope for adopting bioretention.

The device itself has the capacity to remove 70% total suspended solids
(according to the manufacturer’s testing) which is not reached due to minimal
total suspended solids generated from the site. Consequently there would be no
benefit achieved from increasing the size of the device.

It is important to note that there is no standard test method available or standards
required for manufacturers to verify the performance and pollution reduction
efficiencies of their stormwater quality improvement devices. The reductions used
in the MUSIC model are as per the manufacturers’ specifications. A copy of the
model can be provided on request.

| Issue | 27 February 2014 | Arup Page 6
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Appendix A

On-site Detention Calculation
Sheet





Water Management Development Control Plan — DCP 47
Appendix 3 — On-site Detention Calculation Sheet

Appendix 3
On-Site Detention Calculation Sheet

Address Ptfmbft Ladies Cofleae

Catchment Detail
1. Catchment Name ... AC! - Avondale Creek .

2 Catchment Discharge Rate 2:.2/62  |sec/m’ A

3. Catchment Storage Rate 2.:.2398 m¥m

Site Details

4.  Site Area .2©€852 m A 60% of site area (6111 . m’ c
5. Area(s) not draining to the detention system....... W m’
6. Total impervious area (roofs, driveways, paving, etc.) .. ~A . . m? D
7. Impervious area bypassing detention system ... 2 s m? E
Permitted Site Discharge _
8. CL.161! mixA[L:0002 lisecim?]= .l6% . isec  Flow 1
9. Adjustment for any uncontrolled impervious flow E/D = s . —_— j<0 25) F
10. Flow 1[../164  lsec]xF[...O . . j= ... B . lisec  Flow 2
11. Flow1[ /64 . ]-Flow2[..©...1=]|.../1€%... usec PSD
Site Storage Requirement
12. CL/6/!l mxB[.2.9398mm’=]..8F2... m' SSR1
T3. If the storage is in a landscaped basin, SSR1x 1.2 = . W SSR2
Outlet Control . e ) )
14. Height difference between top water surface level and the centre

of the orifice ... 7.8‘4 wom M G
15. Orifice Diameter 21.8{/\;’%3 TBA — -

PSD = Permitted Site Discharge

SSR1 = Site Storage Requirement (excepl for landscaped basins)

SSR2 = Site Storage Requirement (landscaped basins) (Note: Use only SSR1 or SSR2)
0D = Orifice Diameter

= - LouIsE MUAWARLD

Signature........ Name..

Qualifications. 3,{:}(7'/‘(/6,4(157’@&(7 Date . Q??/D?//ﬁ‘

Ku-ring-gai Council Adopted April 2005

Page A3 - 1






Appendix B

Existing Tank Drawings
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Appendix C

Plan of Carpark and Existing
Tennis Court OSD - Ponding
Extents and Depths
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Appendix D

Schematic of conceptual OSD
and Water Quality






pmdl Pymble Ladies' College - Stage 2 of Master Pian - Carpark & Mol Dive Field
Dni-site Detention and Water Quality Strategy
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OSD discharges into
existing network

controlled by orifice
plates

08D (

below |

Maintens

Landscaped area
connects into existing
stormwater network
that bypasses the GPT
unit.

OSD (Surfae
Existing Tenn
Court

Legend
- Aquatic centre roof (Stage 1)
Paths (Stage 1)

B 1 oodscape (Suge 1)
- Terraces (Stage 2)
- Playing field (Stage 2)
- Landscape (Stage 2)

B oso s

. Arca that enters GPT Main aquatic centre
- roof area connects into
@ G existing stormwater
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e 4 Existing network
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glendinning minto & associates p/I

planning & development control consultants abn 68 091 465 271

31 October 2013
GMA Ref: IG

The General Manager
Ku ring gai Council
Locked Bag 1056
PYMBLE. NSW 2073

Attention: Janice Buteux Wheeler

Dear Janice

RE: DA 367/13 - STAGE 2 - MOLLIE DIVE FIELD & CARPARK

I refer to the above application and attach herewith 2 hard copies and a CD of the Phase 2
Environmental Assessment.

Yours Sincerely

1BURES 1899 Buig . .
€0¢ AON | -
A3aN303s

I

Ian Glendinni
DIRECTOR

Enc: Reportx2+CD

S:\P\Pymble Ladies College\Stage 21311013 ltr KC re Env. Rep.dot

www.glendinningminto.com.au
address: 14/265-271 pennant hills road, thornleigh postal address: po box 225 thornleigh 2120
telephone: 9875 4788 facsimile: 9875 4799 e-mail: planning@glendinningminto.com.au
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Document Distribution Record

Report Reference Report Status/Revision Distribution Report Date
E25921KPrpt3 Final Pymble Ladies College 25 October 2013
C/- pmdl

Report prepared by:

Brendan Page
Senior Environmental Scientist

Report reviewed by:

)

Adrian Kingswell
Principal

© Document Copyright of Environmental Investigation Services (EIS), a division of Jeffery and
Katauskas Pty Ltd.

This Report (which includes all attachments and annexures) has been prepared by EIS for the
Client, and is intended for the use only by that Client.

This Report has been prepared pursuant to a contract between EIS and the Client and is therefore
subject to:

a) EIS’s proposal in respect of the work covered by the Report;

b) The limitations defined in the client’s brief to EIS; and

c) The terms of contract between EIS and the Client, including terms limiting the liability of EIS.

If the Client, or any person, provides a copy of this Report to any third party, such third party
must not rely on this Report, except with the express written consent of EIS which, if given, will
be deemed to be upon the same terms, conditions, restrictions and limitations as apply by virtue
of (a), (b), and (c) above.

Any third party who seeks to rely on this Report without the express written consent of EIS does
so entirely at their own risk and to the fullest extent permitted by law, EIS accepts no liability
whatsoever, in respect of any loss or damage suffered by any such third party.
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EXECUTIVE SUMMARY

Pymble Ladies College (PLC) commissioned Environmental Investigation Services (EIS), a
division of Jeffery & Katauskas Pty Ltd (J&K), to undertake a preliminary Stage 2 Environmental
Site Assessment (ESA) for the proposed development (Stages 2 and 3 works) at Pymble Ladies
College, 20-64 Avon Road, Pymble, NSW.

The proposed Stages 2 and 3 development works area (referred to as “the site” within this
report) is identified as part of Lot 1 in DP69541 and at the time of this investigation formed
part of the wider PLC grounds. The site location is shown on Figure 1 and the ESA was
confined to the site boundaries as shown on Figure 2. The various stages of the overall
development layout (Stages 1 to 4 inclusive) are shown on Figure 3.

It is understood that this report is to be assessed by the NSW Department of Planning and
Infrastructure as part of the development approval process for the Stage 2 works area.

Development approval for the Stage 3 works area is likely to be sought at a later date.
However, the Stage 3 area has been included in the ESA as it was cost effective to do so.

The objectives of the preliminary Stage 2 ESA are to:

. Make a preliminary assessment of the soil contamination conditions at the site;

. Assign a preliminary waste classification to the soil to be excavated during the proposed
development works;

. Assess the requirement to prepare a remedial action plan (RAP) for the proposed
development; and

. Prepare a report presenting the results of the ESA.

The scope of work included:

. Review the previous assessment reports prepared by EIS;

. Design and implementation of a limited field sampling and laboratory analysis program;

. Interpretation of the analytical results based on the Site Assessment Criteria (SAC)
adopted for the ESA; and

. Preparation of a report presenting the results of the ESA.

The investigation included soil sampling from eight boreholes and the analysis of fill soil and
natural soil samples for a range of potential contaminants of concern (PCC).

Elevated concentrations of contaminants, above the SAC, were not encountered in the soil
samples analysed for the investigation. Based on these results, EIS are of the opinion that the
potential for significant widespread soil contamination at the site is relatively low. A RAP is not
considered necessary for the proposed development of Stages 2 and 3.

Based on the results of the assessment, the fill soils at the site are classified as ‘General Solid
Waste (non-putrescible)’, in accordance with the Waste Classification Guidelines 2009.

The underlying natural material is classified as Virgin Excavated Natural Material (VENM).
Material classed as VENM must not be mixed with any fill material (including building rubble) as
this will invalidate the VENM classification. Where doubt exists about the difference between
fill and VENM material an environmental/geotechnical engineer should be contacted.

Based on the results of the preliminary Stage 2 ESA, EIS consider the site (Stage 2 and Stage 3
works areas) to be suitable for the proposed development. In the event that anything
unexpected is encountered during earthworks, EIS should be contacted for advice.
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The conclusions presented in this report have been made within the limitations of the scope of
works undertaken for the investigation. The conclusions and recommendations should be read
in conjunction with the limitations presented in the body of the report.
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1 INTRODUCTION

Pymble Ladies College (PLC) commissioned Environmental Investigation Services (EIS),
a division of Jeffery & Katauskas Pty Ltd (J&K), to undertake a preliminary Stage 2
Environmental Site Assessment (ESA) for the proposed development (Stages 2 and 3
works) at Pymble Ladies College, 20-64 Avon Road, Pymble, NSW.

The proposed Stages 2 and 3 development works area (referred to as “the site” within
this report) is identified as part of Lot 1 in DP69541 and at the time of this
investigation formed part of the wider PLC grounds. The site location is shown on
Figure 1 and the ESA was confined to the site boundaries as shown on Figure 2. The
various stages of the overall development layout (Stages 1 to 4 inclusive) are shown
on Figure 3.

The ESA was undertaken generally in accordance with an EIS proposal (Ref:
EP7203KP2) of 26 August 2013 and written acceptance from PLC of 27 August
2013.

The preliminary Stage 2 ESA was undertaken in conjunction with a geotechnical
investigation by JK Geotechnics (a division of J&K). The results of the geotechnical
investigation are presented in a separate report (Ref: 25921ZH2rpt, dated October
2013").

EIS has also previously undertaken a Stage 1 ESA for the overall development proposal
(see Section 2 for details), and have prepared a preliminary Stage 2 ESA report for the
Stage 1 works area (Ref: E25921KPrpt2, dated October 20122

It is understood that this report is to be assessed by the NSW Department of Planning
and Infrastructure as part of the development approval process for the Stage 2 works
area.

Development approval for the Stage 3 works area is likely to be sought at a later date.

However, the Stage 3 area has been included in the ESA as it was cost effective to do
so.

1.1 Proposed Development Details

The proposed Stage 2 works will include the demolition and removal of the existing
synthetic surface and underlying concrete slab which forms Mollie Dive Field.
Subsequently, a new car park will be constructed with a finished surface level between

' JK Report
2 EIS Report (Stage 1 Works Area)

Ref: E25921KPrpt3
25 OCTOBER 2013 Page 1
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RL115.0m and RL116.1m. To achieve these levels, excavation to a maximum depth of
approximately 1.5m will be required (predominantly over the northern extent of the car
park). Less than approximately 0.2m depth of excavation is likely to be required over
the southern side of the car park

The proposed car park footprint will extend further to the west of the existing field and
a new retaining wall may be required to support the western side of the proposed car
park.

Above the proposed car park, a suspended slab will be constructed at levels between
RL118.8m (south-western corner) and RL119.8 (north-eastern corner). Mollie Dive
Field will then be reconstructed directly on top of the new suspended slab with a new
synthetic surface.

The proposed Stage 3 works may include the construction of a single storey dining
facility building to the north of the reconstructed Mollie Dive Field.

1.2 Objectives

The objectives of the preliminary Stage 2 ESA are to:

. Make a preliminary assessment of the soil contamination conditions at the site;

. Assign a waste classification to the soil to be excavated during the proposed
development works;

. Assess the requirement to prepare a remedial action plan (RAP) for the proposed
development; and

. Prepare a report presenting the results of the ESA.

1.3 Scope of Work

The scope of work included:

. Review the previous assessment reports prepared by EIS;

. Design and implementation of a limited field sampling and laboratory analysis
program;

. Interpretation of the analytical results based on the Site Assessment Criteria
(SAC) adopted for the ESA; and

. Preparation of a report presenting the results of the ESA.

The scope of work was generally undertaken with reference to the
regulations/guidelines outlined in the table below. Individual guidelines applicable for
this investigation are referenced within the text of the report (as applicable).

Ref: E25921KPrpt3
25 OCTOBER 2013 Page 2
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Table 1-1: Guidelines

Guidelines/Regulations/Documents

Contaminated Land Management Amendment Act (2008°%)

State Environmental Planning Policy No.55 — Remediation of Land (1998%)

NSW EPA Guidelines for Consultants Reporting on Contaminated Sites (1997°)
Guidelines on the Duty to Report Contamination®

Guidelines for the NSW Site Auditor Scheme, 2nd Edition (20067)

National Environmental Protection (Assessment of Site Contamination) Measure (19998%).
NSW EPA Contaminated Sites Sampling Design Guidelines (19959)

NSW DECCW Waste Classification Guidelines - Part 1: Classifying Waste (2009'°)

NSW EPA Contaminated Sites: Guidelines for Assessing Service Station Sites (1994'")
Working with Asbestos Guide (2008'2)

3 Contaminated Land Management Amendment Act, NSW Government Legislation, 2008 (CLM
Amendment Act 2008)

4 State Environmental Planning Policy No. 55 — Remediation of Land, NSW Government, 1998 (SEPP55)

® Guidelines for Consultants Reporting on Contaminated Sites, NSW EPA, 1997 (Reporting Guidelines
1997)

6 Guidelines on the Duty to Report Contamination, NSW EPA, Draft 2011 (Duty to Report Contamination
2011)

7 Guidelines for the NSW Site Auditor Scheme, 2™ ed., NSW DEC, 2006 (Site Auditor Guidelines 2006)

8 National Environmental Protection (Assessment of Site Contamination) Measure, National Environment
Protection Council (NEPC), 1999 (NEPM 1999)

® Contaminated Sites Sampling Design Guidelines, NSW EPA, 1995 (EPA Sampling Design Guidelines
1995)

' Waste Classification Guidelines, Part 1: Classifying Waste, NSW DECCW, 2009 (Waste Classification
Guidelines 2009)

" Guidelines for Assessing Service Station Sites, NSW EPA, 1994 (Service Station Guidelines 1994)

2 Working with Asbestos Guide, NSW WorkCover, 2008 (WorkCover Working with Asbestos Guide 2008)

Ref: E25921KPrpt3
25 OCTOBER 2013 Page 3
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2 BACKGROUND

2.1 EIS 2012 Desktop Assessment

EIS has previously undertaken a Stage 1 desktop ESA for the wider development site
(including development Stages 1 to 4 inclusive). The results are presented in the
document titled “Report to Pymble Ladies College on Stage 1 Preliminary
Environmental Site Assessment for Proposed Development at Pymble Ladies College,
20-64 Avon Road, Pymble, NSW” (Ref: 25692 1KPrpt, dated August 2012"3).

A summary of the report is presented below. For the purpose of the summary, “the
site” refers to the development Stages 1 to 4 inclusive, as shown on Figure 3.

The primary objectives of the desktop ESA were to:

. Assess the potential risk of significant, widespread soil and groundwater
contamination at the site;

. Assess the potential for human health or environmental risks posed by soil and/or
groundwater contaminants at the site;

. Address the DQOs; and

. Prepare a Stage 1 preliminary ESA report.

The scope of work for the ESA included:

. A site history assessment to identify historical land uses that may have resulted
in potential site contamination;

. A site inspection to identify potential contamination sources;

. A limited review of the subsurface investigation findings obtained during the JK

Geotechnics investigation;

. Preparation of a Conceptual Site Model (CSM) identifying the Potential
Contaminants of Concern (PCC) and potential sensitive receptors; and

. Preparation of a report presenting the results of the ESA.

A summary of the historical information is presented in the following table:

Source Summary

Land Title Records The records did not indicate any particular land use that may have resulted
in significant site contamination. The site formed part of a property owned
by the church since at least the early 1900s.

Aerial Photos The majority of the site appeared grassed in the 1930 to 1943 photographs,
and formed part of a larger property. Two small structures (possibly sheds)
were demolished at the site during this period. The layout of Molly Dive
Field was evident in 1951. The site layout generally appeared similar to the
existing (2012) PLC layout from the 1986 photograph onwards.

'3 EIS 2012 desktop assessment

Ref: E25921KPrpt3
25 OCTOBER 2013 Page 4
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NSW
Source Summary
Local Council The records did not indicate any particular land use or development that
Records may have resulted in significant site contamination. The s149 planning
certificate indicated that:
. The site does not include or comprise critical habitat; and
. The site is not deemed to be: significantly contaminated; subject to a
management order; subject of an approved voluntary management
proposal; or subject to an on-going management order under the
provisions of CLM Act 1997.
WorkCover The records did not indicate the existence of any licences, including
Records underground storage tanks (USTs), at the site. Two depots for pool
chemicals and petroleum products were located in down-gradient, off-site
areas.

NSW EPA Records There are no EPA notices for the site. The site is not listed on the CLM

register.
Anecdotal The WorkCover records confirmed the anecdotal information regarding the
Information storage of small quantities of fuel and pool chemicals in off-site depots,

down-gradient of the subject site.

Based on the scope of work undertaken for the EIS 2012 desktop assessment, EIS
considered that the potential for significant, widespread soil and/or groundwater
contamination at the site was relatively low. No specific, on-site or off-site, point
sources of contamination were identified. The primary contamination sources at the
site were considered to be: potentially contaminated imported fill soils; and asbestos
associated with the demolition of two sheds formerly located at the site (note that the
two sheds referred to in the report were thought to be located within the Stage 2
works area).

In general, the potential risks and exposure to the PCC was expected to increase as a
result of the proposed development works (i.e. due to exposure of the soils during
demolition and excavation). On this basis, an intrusive investigation was recommended
prior to the commencement of earthworks in order to better assess the risk of
contaminants being present at the site.

The report recommended that the investigation include soil sampling from a minimum
of 12 locations distributed across the site. A subsequent clarification letter prepared by
EIS (Ref: E25921KPlet, dated 21 August 2012) indicated that the sampling density
could be completed on a ratio basis within the various development areas.

An assessment of the groundwater contamination conditions was not considered
necessary at the time of the EIS 2012 desktop assessment.

Ref: E25921KPrpt3
25 OCTOBER 2013 Page b





Preliminary Stage 2 Environmental Site Assessment
Proposed Development (Stages 2 and 3 Works)
Pymble Ladies College, 20-64 Avon Road, Pymble,
NSW

AN
I
(i

2.2 EIS Report (Stage 1 Works Area)

A preliminary Stage 2 ESA was undertaken for the Stage 1 development works area in
order to address the recommendations of the EIS 2012 assessment report. Based on
the scope of work undertaken, the Stage 1 works area was considered to be suitable
for the proposed development (from a contamination viewpoint).

Ref: E25921KPrpt3
25 OCTOBER 2013 Page 6
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3 DATA QUALITY OBJECTIVES

3.1 DQOs for the Assessment

The DQO process includes a clear statement of the objectives of the study and a
methodology for collecting enough data of sufficient quality to support the decisions of
the study. The DQOs provide a systematic approach for undertaking the assessment
and outlines the criteria against which the data can be assessed.

A methodology for establishing the DQOs is presented in the US EPA document Data
Quality Objectives Process for Hazardous Waste Site Investigations (2000'"). This
methodology has been adopted by the NEPC in NEPM 1999, AS4482.1-2005" and
the Site Auditor Guidelines 2006. The main steps involved in preparing the DQOs
include:

1. State the problem;

Identify the decision;

Identify inputs into the decision;

Study boundaries;

Develop a decision rule;

Specify limits on decision errors; and

NOo ok LODN

Optimise the design for obtaining data.

The first six steps provide qualitative and quantitative statements which are used in
the final step to develop a data collection plan. The data is then assessed against
adopted performance criteria.

3.1.1 State the Problem

The EIS 2012 desktop assessment indicated that potentially contaminated, imported fill
material may exist at the site. Asbestos contamination may also be associated with the
demolition of several former structures in the vicinity of the existing field. The presence
of contaminants may pose a potential risk to human health and the environment.

The primary purpose of the preliminary Stage 2 ESA is to make a preliminary
assessment of the soil contamination conditions at the site in relation to the proposed
land use.

' Data Quality Objectives Process for Hazardous Waste Site Investigations, US EPA, 2000 (US EPA 2000)
'S Guide to the Investigation and Sampling of sites with Potentially Contaminated Soil, Standards Australia,
2005 (AS 2005)
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3.1.2 Identify the Decision

The ESA aims to address the following decisions:

Q

. Do the site soils contain elevated concentrations of contaminants above the SAC;
and

. If contamination is encountered: has the contamination source and extent been
identified; is it likely that the groundwater has been impacted; is there potential

for off-site migration of contamination; and can the site be remediated.

3.1.3 Inputs into the Decision

The following inputs will be used to address the decisions:

Table 3-1: Inputs into the Decision

Inputs Details
Background Information Review of previous investigation reports prepared for the site
(Section 2).
Site Inspection & Physical Undertake a site inspection to identify potential on and off-site
Setting contamination sources. Assess the physical setting including a

review of regional geology and topography (Section 4).

Conceptual Site Model Prepare a CSM identifying the potential contamination sources,
PCC and potential receptors (Section b).

Soil Sampling and Laboratory Undertake soil sampling from boreholes as outlined in Section 7.

Analysis
Soil samples will be analysed for the PCC as outlined in Section
5.1.

Assessment of Analytical The DAQls that will be used to assess the analytical data are

Data outlined in Section 3.2.

Assessment Criteria Analytical results will be compared to the SAC outlined in Section
6.

The information obtained from the above inputs is considered sufficient to make a
preliminary assessment of the contamination status of the site and to address the
decisions outlined above (see Section 3.1.2).

3.1.4 Study Boundary

The assessment will be confined to the site boundaries as shown in Figure 2. This
includes the Stage 2 and Stage 3 works area only.
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3.1.5 Develop a Decision Rule

The analytical results will be compared with the SAC as outlined in Section 6.

Statistical analysis will be undertaken on the analytical results (if required) as outlined

in the EPA Sampling Design Guidelines 1995. The following criteria will be adopted for

the assessment:

° The 95% Upper Confidence Limit (UCL) value of the arithmetic mean
concentration of each contaminant should be less than the SAC;

. The standard deviation (SD) of the results must be less than 50% of the SAC;
and

. No single value exceeds 250% of the relevant SAC.

UCL calculations may not be required if all results are below the SAC. Further
assessment or remediation will be required when the concentration of contaminants
exceed the above criteria.

A review of the field and laboratory DQlIls will be undertaken as outlined in Section 3.2.

3.1.6 Specify Limits on Decision Errors

Decision errors are false positive (i.e. stating the site is free of contamination when it is
not) or false negative (i.e. stating that the site is contaminated when it is not). The
more significant is the false positive with potential risks to human health and the
environment. To account for this, the ESA has assumed that elevated concentrations
of contaminants are present in the samples unless demonstrated otherwise.

3.1.7 Optimise the Design for Obtaining Data

The Site Auditor Guidelines 2006 recommend evaluating the data set as a whole to
determine any limitations within the data set. The overall data set will be optimised by
reviewing the data as the project proceeded. When necessary, adjustments will be
made to the sampling or analytical program.

3.2 DQls for Analytical Data

The analytical data will be assessed against the following DQls: precision, accuracy,
representativeness, completeness and comparability. Definitions of the individual DQls
are presented in Appendix C. The table below outlines the steps that will be taken to
address the DAQls:
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Indicator

Methods

Completeness

Comparability

Representativeness

Precision

Accuracy

Data and documentation completeness will be achieved by:

Preparation of sampling and analysis plan;

Preparation of chain of custody (COC) records;

Review the laboratory sample receipt information;

Use of National Association of Testing Authorities (NATA) registered
laboratories for all analysis;

Visual and PID screening of samples during the investigation; and
Laboratory analysis to target PCC.

Data comparability will be achieved by:

Maintaining consistency in sampling techniques;

Use of appropriate preservation, storage and transport methods; and
Use of consistent analysis techniques and reporting standards by the
laboratories.

Data representativeness will be achieved by:

Good coverage of sample locations; and
Representative coverage of analysis for PCC.

Precision will be achieved by:

Calculating the relative percentage difference (RPD) of duplicate

samples;

The following acceptance criteria will be used to assess the RPD

results:

> results > 10 times the practical quantitation limit (PQL), RPDs <
50% are acceptable;

> results between 5 and 10 times PQL, RPDs < 75% are acceptable;

> results > 5 times PQL, RPDs < 100% are acceptable; and

An explanation is provided if RPD results are outside the acceptance

criteria. As a conservative measure, the higher value is adopted when

the value exceeds the SAC.

Accuracy will be achieved by:

Use of trained and qualified field staff;

Appropriate industry standard sampling equipment and decontamination

procedures;

Sampling and screening equipment will be factory calibrated on a

regular basis. Calibration will be checked internally prior to use;

Sampling and equipment decontamination;

Collection and analysis of field Quality Assurance (QA) and Quality

Control (QC) samples for PCC;

The field QA/QC analysis will include:

» One sample as an intra-laboratory duplicate (approximately 10% of
primary samples); and
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Indicator

Methods

» One trip spike sample per batch;
Acceptable concentrations in trip spike samples. Non-compliance to be
documented in the report;
Appropriate sample preservation, handling, holding time and COC
procedure;
Review of the primary laboratory QA/QC data including: RPDs,
surrogate recovery, repeat analysis, blanks, laboratory control samples
(LCS) and matrix spikes;
The following acceptance criteria will be used to assess the primary
laboratory QA/QC results. Non-compliance to be documented:
> RPDs:
0 results that are < 5 times the PQL, any RPD is acceptable; and
0o results > b5 times the PQL, RPDs between 0-50% are
acceptable;
» LCS recovery and matrix spikes:
0 70-130% recovery acceptable for metals and inorganics;
0 60-140% recovery acceptable for organics; and
0 10-140% recovery acceptable for VOCs;
» Surrogate spike recovery:
0 60-140% recovery acceptable for general organics; and
0 10-140% recovery acceptable for VOCs;
> Blanks: All less than PQL; and
Reporting to industry standards.
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4 SITE INFORMATION AND PHYSICAL SETTING

Table 4-1: Site lIdentification Information

Site Owner: The Uniting Church in Australia Property Trust (N.S.W)
Site Address: 20-64 Avon Road, Pymble, NSW

Lot & Deposited Plan: Part Lot 1 in DP69541

Current Land Use: Private College, catering for kindergarten to year 12
Proposed Land Use: Unchanged

Local Government Authority: Ku-ring-gai Council

Current Zoning: Special Uses 5(a) (School)

Site Area (m?): 8,300

RL (AHD in m) (approx.): 120

Geographical Location (MGA) N: 6264178

(approx.): E: 327242

Site Location Plan: Figure 1

Borehole Location Plan: Figure 2

Proposed Development Layout: Figure 3

4.1 Site Location and Topography

The site is located towards the southern end of PLC on the lower reaches of a gently
sloping, south-west facing hillside. The site is located on the north-eastern flank of a
densely vegetated gully feature. The general hillside slopes in the vicinity of the site are
in the order of 2° to 3° down towards the south-west. The site is accessed via Avon
Road which is located approximately 70m to the west.

4.2 Site Inspection

An inspection of the site was undertaken on 3 October 2013. At the time of the site
inspection, the site was predominantly occupied by the existing synthetic surfaced
Mollie Dive Field (“the field”) and a grassed area. Cut and fill earthworks would have
been required in the east and west sections of the field respectively, in order to create
the desired levels.

The Stage 3 development area, to the north of the field, was generally grassed and
sloped gently down towards the south at a maximum gradient of approximately 5°.
Exposed soils with various gravels were observed towards the top of the slope.

No chemical and/or waste storage was observed at the site.

The areas that surrounded the site were associated with the wider college grounds.
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During rain events, the site is expected to drain towards the west, with the majority of
surface water flows being intercepted by the on-site stormwater system. Some
rainwater would be expected to infiltrate the grassed areas and garden beds.

4.3 Regional Geology

The geological map of Sydney (1983'%) indicates the site to be underlain by Ashfield
Shale of the Wianamatta Group, which typically consists of black to dark grey shale
and laminite.

4.4 Acid Sulfate Soil (ASS) Risk Map

The site is not located within an ASS risk area.

6 71:100,000 Geological Map of Sydney (Series 9130), Department of Mineral Resources (1983)
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5 CONCEPTUAL SITE MODEL (CSM)

The following CSM is based on the EIS 2012 desktop assessment:

5.1 Contamination Sources and Potential Contaminants of Concern (PCC)

The potential contamination sources and PCC identified at the site are outlined in the
following table:

Table 5-1: PCC
Source Land Use PCC

Demolition of Two small sheds were demolished at the site sometime Asbestos

former between 1930 and 1943. The construction materials for

buildings the sheds may have contained asbestos/fibre cement.

Fill material Fill material historically imported to achieve existing site HM, TPH, BTEX,
levels may contain elevated concentrations of PAHs, OCPs, OPPs,
contaminants. Elevated contaminants have the potential PCBs and asbestos
to impact the groundwater by leaching.

Note:

HM - Heavy metals including arsenic, cadmium, chromium, copper, lead, mercury, nickel & zinc
TPH - Total petroleum hydrocarbons including light, mid and heavy fractions

BTEX - Monocyclic aromatic hydrocarbons

PAHSs - Polycyclic aromatic hydrocarbons

OCPs - Organochlorine pesticides

OPPs - Organophosphorus pesticides

PCBs - Polychlorinated Biphenyls

5.2 Contamination Fate and Transport

The fate of the PCC identified above is summarised in the following table:

Table 5-2: Fate and Transport of PCC

PCC Fate and Transport
Non-volatile contaminants Non-volatile contaminants are expected to be bound within the fill
including metals, heavy matrix and are hence less mobile. Heavy fraction PAHs (and even
fraction PAHs, OCPs, TPH) can be associated with the presence of ash and slag in fill. Slag

OPPs, PCBs and asbestos is usually formed as a by-product of combustion at high
temperatures which ‘lock in’ the contaminants within the matrix.
Heavy metals like lead can be encountered in ash. The mobility of
these contaminants would depend on a range of factors including
age of the fill, soil porosity, solubility in water and surface water
infiltration.

Heavy metals can also impact on plant growth. High concentrations
of heavy metals in soils within the root zone can be taken up by
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PCC Fate and Transport

plants which can result in phyto-toxicity.

Asbestos may be encountered bonded in fibre cement sheeting,

however, if this material is buried and subject to weathering, the

asbestos may be considered friable.

A number of studies have found that soils effectively filter out

asbestos fibres and retain them near the surface. The studies

concluded that there is no significant migration of asbestos fibres,

either through soil or groundwater. Therefore, the transport

mechanism for asbestos would be during site excavation works.

Volatile contaminants Volatile contaminants are usually more mobile when compared to the

including TPH, BTEX, non-volatile compounds. The potential for migration of volatile

VOCs and light fraction contaminants such as light fraction PAHs and TPH is relatively high

PAHs in sandy soil with a high water table. At this site, the presence of
clayey soils and a deeper water table would limit the migration

potential for these contaminants.

Volatile contaminants break down rapidly as a result of microbial

activity and availability of nutrients including nitrogen, oxygen etc.

The mobile contaminants would be expected to move down to the

rock surface or groundwater table and migrate down gradient from

the source. The mobility would depend on a range of factors like the

porosity, confining layers within the aquifer, solubility in

groundwater etc.

5.3 Potential Receptors and Exposure Pathways

The potential receptors and exposure pathways identified for the PCC at the site are

presented in the following table:

Table 5-3: Potential Receptors and Exposure Pathways

Location Receptor

Pathway

On-site On-site human receptors include:
- Site occupants and site users
- Site visitors
- Contractors and workers
- Future site occupants

On-site environmental receptors include:
- Existing and proposed landscaped areas

Exposure by direct dermal
contact, ingestion and
inhalation

Inhalation of airborne
asbestos fibres

Migration of and exposure
to contaminated
groundwater

Migration of soluble
contaminants with surface
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Location Receptor Pathway
water flows
Off-site Off-site human receptors include: Inhalation of airborne

Adjacent landowners

Off-site visitors and students within the
wider parts of PLC

Contractors and workers in the adjoining
area

Off-site environmental receptors include:

The registered groundwater bores used
for irrigation down-gradient of the site
The dammed creek located towards the
southern section of Rofe Park,
approximately 1km to the west of the
site

asbestos fibres migrating
off-site

Migration of contaminated
groundwater

Migration of contaminants
via surface water flows
Extraction and use of
groundwater down-gradient
from the site
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6 SITE ASSESSMENT CRITERIA (SAC)
6.1  Soil

The assessment criteria for soil contamination are derived from NEPM 1999 and the
Site Auditor Guidelines 2006.

The NEPM 1999 has recently been superseded by the WMNational Environmental
Protection (Assessment of Site Contamination) Amendment Measure (2013"7).
However, as the PLC project initially commenced prior to the NEPM 2013 being
finalised, the NEPM 1999 has been adopted. This is not considered to impact the
objectives of the Stage 2 ESA. However, in the event significant contamination issues
were identified, consideration could be given to adopting the NEPM 2013 for any
future investigations.

6.1.1 Health Investigation Levels (HILs)

The NEPM 1999 includes Health Based Investigation Levels (HILs) for a range of
contaminants based on the risk of exposure, duration of exposure, toxicity and land
use (availability). The HILs are divided into four categories outlined in the following
table:

Table 6-1: HiLs Categories

Category/Column Land Use

Column A 'Standard’ residential with garden/ accessible soil (home-grown
produce contributing less than 10% of vegetable and fruit intake; no
poultry); includes children’s day-care centres, kindergartens,
preschools and primary schools.

Column D Residential with minimal opportunities for soil access: includes
dwellings with fully and permanently paved yard space such as high-
rise apartments and flats.

Column E Parks, recreational open space and playing fields: includes secondary
schools.
Column F Commercial/Industrial: includes premises such as shops and offices

as well as factories and industrial sites.

"7 National Environmental Protection (Assessment of Site Contamination) Amendment Measure 2013
(No. 7), National Environment Protection Council (NEPC), 2013 (NEPM 2013)

Ref: E25921KPrpt3
25 OCTOBER 2013 Page 17





Preliminary Stage 2 Environmental Site Assessment
Proposed Development (Stages 2 and 3 Works)
Pymble Ladies College, 20-64 Avon Road, Pymble,
NSW

AN
I
(i

Where the proposed land use includes more than one land use category (example
mixed-use development including residential/retail/commercial land uses) the exposure
setting of the most ‘sensitive’ land use should be adopted for the site.

6.1.2 Petroleum Hydrocarbons in Soil

Threshold concentrations for petroleum hydrocarbon including total TPH and BTEX
compounds have been adopted from the Service Station Guidelines 1994 referenced in
the Site Auditor Guidelines 2006. Heavy fraction petroleum hydrocarbon
aliphatic/aromatic component threshold concentrations have been adopted from NEPM
1999 (as applicable).

Soil samples are initially analysed for total recoverable hydrocarbons (TRH) without a
preliminary silica gel clean-up of the sample. Consequently the TRH result may include
other compounds such as phthalates, humic acids, fatty acids and sterols (if present).

Silica gel clean-up should remove these other compounds and result in a more accurate
result for petroleum hydrocarbons. If undertaken these results have been referred to as
TPHsgel within this report.

6.1.3 Provisional Phyto-toxicity Investigation Levels (PPILs)

PPILs are included in the assessment where the proposed land use includes landscaped
areas or garden accessible soils. Contaminants above the PPIL threshold may cause
phytotoxicity in some plant species. The PPILs are listed in the Site Auditor Guidelines
2006 and are identical to the Ecological Investigation Levels (ElLs) specified in NEPM
1999.

6.1.4 Asbestos in Soil

The NEPM 1999 do not provide numeric guidelines for the assessment of asbestos in
soil. The draft NEPM' guidelines have essentially adopted the Western Australian
Asbestos Guidelines 2009 which prescribe a site investigative model and asbestos
clean-up goals. These guidelines however, have not yet been adopted in NSW and as
such are generally only used on a site specific basis.

'8 Draft National Environmental Protection (Assessment of Site Contamination) Measure, as varied,
National Environment Protection Council (NEPC), 2011 (Draft NEPM 2011)

' Guidelines for the Assessment, Remediation and Management of Asbestos-Contaminated Sites in
Western Australia, WA Department of health, Perth, Australia, May 2009 (Western Australian Asbestos
Guidelines 2009)
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The general criterion currently used for the assessment of asbestos in soil is the
presence/absence of asbestos in soil in accordance with AS4964-2004%°. |f asbestos
is found to be present, the status of the asbestos material (friable or bonded/non-
friable) is further considered due to the implications associated with site remediation
and/or management.

6.1.5 Soil Assessment Criteria

The soil assessment criteria adopted for the ESA is presented in the following table:

Table 6-2: Soil SAC

Analyte Column A" (mg/kg) PPILs? (mg/kg)
Metals
Arsenic (total) 100 20
Cadmium 20 3
Chromium (Il 12% 400
Copper 1000 100
Lead 300 600
Mercury (inorganic) 15 1
Nickel 600 60
Zinc 7000 200
Petroleum Hydrocarbons
TPH (Ce-Co) 65 @ na
TPH (C10-Cas) 1000° na
Benzene 12 na
Toluene 1.42 na
Ethylbenzene 3.1° na
Total Xylenes 142 na
PAHs
Total PAHs 20 na
Benzo(a)pyrene 1 na
Pesticides
Aldrin + Dieldrin 10 na
Chlordane 50 na
DDT+ DDD + DDE 200 na
Heptachlor 10 na
Total OPPs 0.1° na
Others
PCBs (Total) 10 na
Asbestos Non-detect ° na
Note:

1 - HiLs outlined in NEPM 1999

20 Australian Standard 4964, Method for the Qualitative Identification of Asbestos in Bulk Samples,
Australian Standards, 2004
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2 — PPILs outlined in the Site Auditor Guidelines 2006

a - Service Station Guidelines 1994

b- Due to the absence of locally endorsed guideline criteria, the laboratory PQL has been adopted
¢ - Not Detected (at the Limit of Reporting)

na — Not Applicable

6.1.6 Waste Classification Criteria for Off-Site Disposal

Any material excavated for the proposed development will require a waste
classification for off-site disposal in accordance with the Waste Classification
Guidelines 2009.

Soils are classed into the following categories based on the chemical contaminant
criteria outlined in the guidelines (refer to Table A):

Table 6-3: Waste Categories

Category Description
General Solid Waste (non- e If SCC < CT1 then TCLP not need to classify the soil as GSW
putrescible) (GSW) e If TCLP < TCLP1 and SCC < SCC1 then treat as GSW

Restricted Solid Waste (non- e If SCC < CT2 then TCLP not need to classify the soil as RSW
putrescible) (RSW) e If TCLP < TCLP2 and SCC < SCC2 then treat as RSW

Hazardous Waste (HW) e |If SCC > CT2 then TCLP not need to classify the soil as HW
e If TCLP > TCLP2 and/or SCC > SCC2 then treat as HW

Virgin Excavated Natural Natural material (such as clay, gravel, sand, soil or rock fines)
Material (VENM) that meet the following:

e that has been excavated or quarried from areas that are not
contaminated with manufactured chemicals, or with process
residues, as a result of industrial, commercial mining or
agricultural activities;

e that does not contain sulfidic ores or other waste; and

e includes excavated natural material that meets such criteria
for virgin excavated natural material as may be approved
from time to time by a notice published in the NSW
Government Gazette.

Note:

SCC - Specific Contaminant Concentration

CT - Contaminant Threshold

TCLP - Toxicity Characteristics Leaching Procedure
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7 INVESTIGATION PROCEDURE

7.1 Soil Sampling Rationale

The NSW EPA Sampling Design Guidelines 1995 recommend a sampling density for
contamination assessments, based on a systematic sampling pattern. A minimum
number of sampling points are recommended for the investigation based on the size of
the site (i.e. the size of the investigation area).

For a site of this size (approximately 8,300m?), the guidelines recommend sampling
from a minimum of 20 evenly spaced sampling points. Samples were obtained from a
selection of eight geotechnical boreholes, as shown on the attached Figure 2 (BH104
to BH109 inclusive, BH12 and BH13). This density is approximately 40% of the
minimum sampling density and is considered suitable to address the preliminary
investigation requirements for the site.

The boreholes were drilled on a relatively systematic sampling plan, with a spacing of
approximately 50-60m between sampling points.

7.1.1 Soil Sampling Methods

The subsurface investigation was undertaken using a track mounted hydraulically
operated drill rig equipped with spiral flight augers. Soil samples were obtained from a
Standard Penetration Test (SPT) sampler or directly from the auger when conditions did
not allow use of the SPT sampler.

Soil samples were collected from the fill and natural profiles encountered during the
investigation. Samples were also obtained when there was a distinct change in
lithology or based on the observations made during the investigation. All samples were
recorded on the borehole logs attached in Appendix A.

During sampling, soil at selected depths was split into initial and duplicate samples for
field QA/QC analysis.

Samples were placed in glass jars with plastic caps and teflon seals with minimal
headspace. Samples for asbestos analysis were placed in zip-lock plastic bags.
Sampling personnel used disposable nitrile gloves during sampling activities. The
samples were labelled with the job number, sampling location, sampling depth and
date.
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7.1.2 VOC Screening

A portable Photoionisation Detector (PID) was used to screen the samples for the
presence of VOCs and to assist with selection of samples for BTEX analysis.

The sensitivity of the PID is dependent on the organic compound and varies for
different mixtures of hydrocarbons. Some compounds give relatively high readings and
some can be undetectable even though present in identical concentrations. The
portable PID is best used semi-quantitatively to compare samples contaminated by the
same hydrocarbon source.

The PID is calibrated before use by measurement of an isobutylene standard gas. All
the PID measurements are quoted as parts per million (ppm) isobutylene equivalents.

PID screening for VOCs was undertaken on soil samples using the soil sample
headspace method. VOC data was obtained from partly filled zip-lock plastic bags
following equilibration of the headspace gases. The PID headspace data is presented
on the COC documents in Appendix B. PID calibration records are retained on file by
EIS.

7.1.3 Decontamination and Sample Preservation

Details of the decontamination procedure adopted during sampling are presented in
Appendix C. Where applicable, the sampling equipment was decontaminated using a
scrubbing brush and potable water and Decon 90 solution (phosphate free detergent)
followed by rinsing with potable water.

Soil samples were preserved by immediate storage in an insulated sample container
with ice in accordance with AS4482.1-2005 and AS4482.2-1999%" as summarised in

the following table:

Table 7-1: Soil sample preservation and storage

Analyte Preservation Storage

Heavy metals Unpreserved glass jar with Store at <4°, analysis within 28 days

Teflon lined lid (mercury and Cr[VI]) and 180 days (other
metals).

VOCs (TPH/BTEX) As above Store at <4°, analysis within 14 days

PAHs, OCP, OPP & As above Store at <4°, analysis within 14 days

PCBs

Asbestos Sealed plastic bag None

2! Guide to the Sampling and Investigation of Potentially Contaminated Soil Part2: Volatile Substances,
Standards Australia, 1999 (AS 1999)
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On completion of the fieldwork, the samples were delivered in the insulated sample

container to a NATA registered laboratory for analysis under standard COC procedures.

Field sampling protocols adopted for this assessment are summarised in Appendix C.

7.2 Laboratory Analysis

The soil samples were analysed by Envirolab Services Pty Ltd (NATA Accreditation

2901). Samples were analysed by the laboratory using the analytical methods detailed
in Schedule B(3) of NEPM 2013 (this analysis method can be applied to assessments
under the NEPM 1999). Reference should be made to the laboratory reports attached

in Appendix B for further details.

7.3 Soil Analytical Schedule

The soil analytical schedule is outlined in the following table:

Table 7-2: Laboratory Analytical Schedule

PCC No. of Fill Soil Samples No. of Natural Soil Samples
Heavy Metals 8 3
TPH/BTEX 8 3
PAHs 8 3
OCPs/OPPs 8 3
PCBs 8 3
Asbestos 16 0
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8 INVESTIGATION RESULTS
8.1 Subsurface Soil Conditions

In summary, the boreholes generally encountered fill material underlain by residual silty
clay soil and sandstone and/or shale bedrock. The fill material was directly underlain by
bedrock at some locations.

The fill soil typically comprised sandy gravel and silty clay with inclusions of igneous,
shale, sandstone and ironstone gravels, roots, root fibres, sand and slag. The fill
depths ranged from approximately 0.3m to 3.3m.

Reference should be made to the borehole logs attached in Appendix A for further
details. The logs for the geotechnical boreholes that were not sampled for
environmental purposes have also been included for reference purposes.

8.1.1 VOC Screening

PID soil sample headspace readings are presented in Table B and on the COC documents
attached in Appendix A. The results ranged from Oppm to 0.7ppm equivalent
isobutylene. This indicates that significant quantities of PID detectable VOCs were not
present in the samples.

8.2 Soil Laboratory Results

The soil laboratory results are presented in Table B attached to the report. The
laboratory reports are presented in Appendix B. A summary of the results assessed
against the SAC is presented below.

Table 8-1: Summary of soil laboratory results

Analyte Results Compared to SAC and Waste Classification Guidelines

Heavy Metals All results were below the SAC (and the PPILs).

WC: All results were less than the CT1 criteria.

TPH & BTEX  All results were below the laboratory PQLs and were less than the SAC.

WC: All results were less than the relevant CT1 and SCC1 criteria.

PAHs All results were below the SAC.

WC: All results were less than the relevant CT1 and SCC1 criteria.
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Analyte Results Compared to SAC and Waste Classification Guidelines

OCPs & OPPs All results were below the laboratory PQLs and were less than the SAC.
WC: All results were less than the relevant CT1 and SCC1 criteria.

PCBs All results were below the laboratory PQLs and were less than the SAC.
WC: All results were less than the SCC1 criterion.

Asbestos Asbestos was not detected in the samples analysed.

Note:

HILs — Health Investigation Levels

PPILs — Provision Phyto-toxicity Investigation Levels
SAC - Site Assessment Criteria

PQLs - Practical Quantitiation Limits

WC - Waste Classification Guidelines 2009
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9 QA/QC ASSESSMENT

The QA/QC assessment included a review of the DQls established for the investigation
(see Section 3.2). A summary of the field QA/QC samples are outlined below:

Table 9-1: Field QA/QC Samples

Field QA/QC Sample Details
Intra-laboratory DUP1 is a soil duplicate of sample BH104 (0.4-0.5m)
duplicate
Trip Spike (TS1) TS1 is a soil spike (BTEX) (dated 9/10/13)

An assessment of the DQIls is summarised in the following table.

Table 9-2: Assessment of DQls

Completeness

Data and documentation completeness was achieved through the following measures:

e A sampling and analysis plan was prepared for the investigation;

e COC records were prepared for samples sent to the lab (see Appendix B);

e Laboratory sample receipt information was reviewed for the batch of samples (see Appendix
B);

e A NATA registered laboratory was used for all analysis;

e Visual observations and PID screening of samples was undertaken during the investigation;
and

e Fill samples were analysed for the PCC identified in Section 5.1. Additional/deep fill samples
were analysed for asbestos.

Comparability

Data comparability was achieved through the following measures:

e Similar sampling techniques were used during the investigation;

e Appropriate preservation, storage and transport methods were adopted for all samples; and
e Consistent analysis techniques and reporting standards were adopted by the laboratory.

Representativeness

Data representativeness was achieved through the following measures:
e The sampling plan was optimised to obtain a good coverage of sample locations; and
e The assessment included a representative coverage of analysis for PCC.

Precision

Intra-laboratory RPD Results:

The intra-laboratory soil RPD results are summarised in Table C. The results indicated that field
precision was acceptable.
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Accuracy

Accuracy was achieved through the following measures:

e Trained and qualified field staff were used for the investigation;

e Appropriate industry standard sampling equipment and decontamination procedures were
adopted for the investigation as outlined in Appendix C;

e PID screening equipment is routinely factory calibrated. An in-house calibration check was
undertaken prior to using on-site;

e Appropriate sample preservation, handling, holding time and COC procedures were adopted
for the investigation;

e The report was prepared generally in accordance with Reporting Guidelines 1997; and

e Review of trip spike results (see below and refer also to Table D):

Trip Spike Results:
The BTEX results for the trip spike ranged from 106% to 108% and indicated that field
preservation methods were appropriate.

e Review of laboratory QA/QC data is summarised below:

Laboratory Duplicate RPD Results:
Laboratory duplicate RPD results for the soil analysis were generally within the acceptance
criteria adopted by the laboratory.

Matrix Spike Recovery:

Matrix spike recovery concentrations were within the acceptable limits of 60-140% for organics
and 70-130% for inorganics. Spikes were not reported for mercury and zinc in sample 98737-3
due to matrix interference.

Surrogate Spike Recovery:
Surrogate spike recovery concentrations were within the acceptable limits of 60-140% for
organics and 10-140% for VOCs.

LCS recovery:
LCS recovery concentrations were within the acceptable limits of 60-140% for organics and 70-

130% for inorganics.

EIS consider that the DQls adopted for this ESA (see Section 3.1) have been
addressed.
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10 DISCUSSION

10.1  Soil

Elevated concentrations of contaminants, above the SAC, were not encountered in the
soil samples analysed for the investigation. Based on these results, EIS are of the
opinion that the potential for significant widespread soil contamination at the site is
relatively low. A RAP is not considered necessary for the proposed development of
Stages 2 and 3.

EIS initially recommended the excavation of test pits in order to provide a more
thorough assessment of potential asbestos containing materials in the soils at the site.
This investigation methodology was not possible due to access limitations associated
with the existing field. The analysis of additional/deeper fill samples for asbestos has
provided added confidence regarding the potential presence of asbestos containing
materials in the soils. However, in the event that any materials suspected of containing
asbestos are encountered during earthworks, EIS should be contacted immediately.

10.2 Waste Classification

Based on the results of the ESA, the fill soils at the site are classified as ‘General Solid
Waste (non-putrescible)’, in accordance with the Waste Classification Guidelines 2009.

The underlying natural material is classified as Virgin Excavated Natural Material
(VENM). Material classed as VENM must not be mixed with any fill material (including
building rubble) as this will invalidate the VENM classification. Where doubt exists
about the difference between fill and VENM material an environmental/geotechnical
engineer should be contacted.

10.3 Groundwater

An assessment of the groundwater contamination conditions was outside the scope of
this ESA. Based on the EIS 2012 desktop assessment and the preliminary Stage 2 soil
analysis results, EIS are of the opinion that the potential for groundwater
contamination at the site is relatively low. An assessment of the groundwater
contamination conditions is not considered necessary at this stage.
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11 CONCLUSION

Based on the results of the preliminary Stage 2 ESA, EIS consider the site (Stage 2 and
Stage 3 works areas) to be suitable for the proposed development. In the event that
anything unexpected is encountered during earthworks, EIS should be contacted for
advice.

EIS consider that the objectives of this ESA (detailed in Section 1.2) and the DQOs
(detailed in Section 3) have been met.

Ref: E25921KPrpt3
25 OCTOBER 2013 Page 29





Preliminary Stage 2 Environmental Site Assessment
Proposed Development (Stages 2 and 3 Works)
Pymble Ladies College, 20-64 Avon Road, Pymble,
NSW

AN
I
(i

12 LIMITATIONS

The sampling locations for the investigation have enabled an assessment to be made of
the risk of the existence of significant, large quantities of contamination. The
conclusions based on this investigation are that, while major contamination of the site
is not apparent, problems may be encountered with smaller scale features between
sampling points.

EIS adopts no responsibility whatsoever for any problems such as underground storage
tanks, buried items or contaminated material that may be encountered between
sampling locations at the site. Development activities at the site should be planned on
this basis, and any unexpected problems that may be encountered between sampling
locations should be immediately inspected by experienced environmental personnel.
This should ensure that such problems are dealt with in an appropriate manner, with
minimal disruption to the project timetable and budget.

The conclusions developed in this report are based on site conditions which existed at
the time of the investigation and the scope of work outlined in the report. They are
based on investigation of conditions at specific locations, chosen to be as
representative as possible under the given circumstances, and visual observations of
the site and immediate surrounds, together with the interpretation of available
historical information and documents reviewed as described in this report.

The investigation and preparation of this report have been undertaken in accordance
with accepted practice for environmental consultants, with reference to applicable
environmental regulatory authority and industry standards, guidelines and the
assessment criteria outlined previously in this report.

Where information has been provided by third parties, EIS has not undertaken any
verification process, except where specifically stated in the report.

EIS has not undertaken any assessment of off-site areas that may be potential
contamination sources or may have been impacted by site contamination, except
where specifically stated in the report.

Subsurface soil and rock conditions encountered between investigation locations may
be found to be different from those expected. Groundwater conditions may also vary,
especially after climatic changes.

Previous use of this site may have involved excavation for the foundations of buildings,
services, and similar facilities. In addition, unrecorded excavation and burial of material
may have occurred on the site. Backfilling of excavations could have been undertaken
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with potentially contaminated material that may be discovered in discrete, isolated
locations across the site during construction work.

EIS accept no responsibility for potentially asbestos containing materials that may exist
at the site. These materials may be associated with demolition of pre-1990
constructed buildings or fill material at the site.

EIS have not and will not make any determination regarding finances associated with
the site.

Changes in the proposed or current site use may result in remediation or further
investigation being required at the site.

During construction at the site, soil, fill and any unsuspected materials that are
encountered should be monitored by qualified environmental and geotechnical
engineers to confirm assumptions made on the basis of the limited investigation data,
and possible changes in site level and other conditions since the investigation. Soil
materials considered to be suitable from a geotechnical point of view may be
unsatisfactory from a soil contamination viewpoint, and vice versa.

This report has been prepared for the particular project described and no responsibility
is accepted for the use of any part of this report in any other context or for any other
purpose. Copyright in this report is the property of EIS. EIS has used a degree of care,
skill and diligence normally exercised by consulting engineers in similar circumstances
and locality. No other warranty expressed or implied is made or intended. Subject to
payment of all fees due for the investigation, the client alone shall have a licence to
use this report.
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IMPORTANT INFORMATION ABOUT THIS REPORT

These notes have been prepared by EIS to assist with the assessment and interpretation of this
report.

The Report is Based on a Unique Set of Project Specific Factors:

This report has been prepared in response to specific project requirements as stated in the
EIS proposal document which may have been limited by instructions from the client. This
report should be reviewed, and if necessary, revised if any of the following occur:

. the proposed land use is altered;

. the defined subject site is increased or sub-divided;

. the proposed development details including size, configuration, location, orientation of
the structures are modified;

. the proposed development levels are altered, eg addition of basement levels; or

. ownership of the site changes.

EIS/J&K will not accept any responsibility whatsoever for situations where one or more of the
above factors have changed since completion of the assessment. If the subject site is sold,
ownership of the assessment report should be transferred by EIS to the new site owners who
will be informed of the conditions and limitations under which the assessment was undertaken.
No person should apply an assessment for any purpose other than that originally intended
without first conferring with the consultant.

Changes in Subsurface Conditions

Subsurface conditions are influenced by natural geological and hydrogeological process and
human activities. Groundwater conditions are likely to vary over time with changes in climatic
conditions and human activities within the catchment (eg. water extraction for irrigation or
industrial uses, subsurface waste water disposal, construction related dewatering). Soil and
groundwater contaminant concentrations may also vary over time through contaminant
migration, natural attenuation of organic contaminants, ongoing contaminating activities and
placement or removal of fill material. The conclusions of an assessment report may have been
affected by the above factors if a significant period of time has elapsed prior to
commencement of the proposed development.

This Report is Based on Professional Interpretations of Factual Data

Site assessments identify actual subsurface conditions at the actual sampling locations at the
time of the investigation. Data obtained from the sampling and subsequent laboratory
analyses, available site history information and published regional information is interpreted by
geologists, engineers or environmental scientists and opinions are drawn about the overall
subsurface conditions, the nature and extent of contamination, the likely impact on the
proposed development and appropriate remediation measures.

Actual conditions may differ from those inferred, because no professional, no matter how
qualified, and no subsurface exploration program, no matter how comprehensive, can reveal
what is hidden by earth, rock and time. The actual interface between materials may be far more
gradual or abrupt than an assessment indicates. Actual conditions in areas not sampled may
differ from predictions. Nothing can be done to prevent the unanticipated, but steps can be
taken to help minimise the impact. For this reason, site owners should retain the services of
their consultants throughout the development stage of the project, to identify variances,
conduct additional tests which may be needed, and to recommend solutions to problems
encountered on site.

Assessment Limitations
Although information provided by a site assessment can reduce exposure to the risk of the
presence of contamination, no environmental site assessment can eliminate the risk. Even a
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rigorous professional assessment may not detect all contamination on a site. Contaminants
may be present in areas that were not surveyed or sampled, or may migrate to areas which
showed no signs of contamination when sampled. Contaminant analysis cannot possibly cover
every type of contaminant which may occur; only the most likely contaminants are screened.

Misinterpretation of Site Assessments by Design Professionals

Costly problems can occur when other design professionals develop plans based on
misinterpretation of an assessment report. To minimise problems associated with
misinterpretations, the environmental consultant should be retained to work with
appropriate professionals to explain relevant findings and to review the adequacy of plans and
specifications relevant to contamination issues.

Logs Should not be Separated from the Assessment Report

Borehole and test pit logs are prepared by environmental scientists, engineers or geologists
based upon interpretation of field conditions and laboratory evaluation of field samples. Logs are
normally provided in our reports and these should not be re-drawn for inclusion in site
remediation or other design drawings, as subtle but significant drafting errors or omissions may
occur in the transfer process. Photographic reproduction can eliminate this problems, however
contractors can still misinterpret the logs during bid preparation if separated from the text of
the assessment. If this occurs, delays, disputes and unanticipated costs may result. In all
cases it is necessary to refer to the test of the report to obtain a proper understanding of the
assessment. Please note that logs with the ‘Environmental Log’ header are not suitable for
geotechnical purposes as they have not been peer reviewed by a Senior Geotechnical Engineer.

To reduce the likelihood of borehole and test pit log misinterpretation, the complete
assessment should be available to persons or organisations involved in the project, such as
contractors, for their use. Denial of such access and disclaiming responsibility for the
accuracy of subsurface information does not insulate an owner from the attendant liability. It
is critical that the site owner provides all available site information to persons and
organisations such as contractors.

Read Responsibility Clauses Closely

Because an environmental site assessment is based extensively on judgement and opinion, it is
necessarily less exact than other disciplines. This situation has resulted in wholly unwarranted
claims being lodged against consultants. To help prevent this problem, model clauses have
been developed for use in written transmittals. These are definitive clauses designed to
indicate consultant responsibility. Their use helps all parties involved recognise individual
responsibilities and formulate appropriate action. Some of these definitive clauses are likely to
appear in the environmental site assessment, and you are encouraged to read them closely.
Your consultant will be pleased to give full and frank answers to any questions.
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Preliminary Stage 2 Environmental Site Assessment
Proposed Development (Stages 2 and 3 Works)

Pymble Ladies College, 20-64 Avon Road, Pymble, NSW

TABLE A

CHEMICAL CONTAMINANT CRITERIA FOR WASTE CLASSIFICATION
Waste Classification Guidelines Part 1: Classifying Waste DECCW NSW July 2009
All data in mg/kg unless stated otherwise

GENERAL SOLID WASTE

RESTRICTED SOLID WASTE

CONTAMINANT CT1 TCLP1 SCC1 CT2 TCLP2 SCC2
(mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/L) (mg/kg)

Heavy Metals
Arsenic 100 5 500 400 20 2,000
Beryllium 20 1 100 80 4 400
Cadmium 20 1 100 80 4 400
Chromium VI 100 5 1,900 400 20 7,600
Cyanide (total) 320 16 5,900 1280 64 23,600
Cyanide (Amenable) 70 3.5 300 280 14 1,200
Fluoride 3,000 150 10,000 12,000 600 40,000
Lead 100 5 1,500 400 20 6,000
Mercury 4 0.2 50 16 0.8 200
Molybdenum 100 5 1,000 400 20 4,000
Nickel 40 2 1,050 160 8 4,200
Selenium 20 1 50 80 4 200
Silver 100 5 180 400 20 720
Monocyclic Aromatic Hydrocarbons (BTEX Compounds)
Benzene 10 0.5 18 40 2 72
Toluene 288 14.4 518 1,152 57.6 2,073
Ethyl benzene 600 30 1,080 2,400 120 4,320
Total xylenes 1,000 50 1,800 4,000 200 7,200
Total Petroleum Hydrocarbons (TPHs)
Light Fraction TPH (C6-C9) nsl nsl 650 nsl nsl 2,600
Mid to Heavy Fraction TPH (C10-C36) nsl nsl 10,000 nsl nsl 40,000
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 0.8 0.04 10 3.2 0.16 23
Total PAHs nsl nsl 200 nsl nsl 800
Others
Polychlorinated biphenyls nsl nsl <50 nsl nsl <50
Phenol (non-halogenated) 288 14.4 518 1,152 57.6 2,073
Scheduled chemicals nsl ns| <50 nsl nsl <50

Explanation:
1). General Solid Waste (GSW):

- 1f SCC < CT1 then TCLP not needed to classify the material as GSW
-1If TCLP = TCLP1 and SCC =< SCC1 then treat as GSW

2). Restricted Solid Waste (RSW):

- If SCC < CT2 then TCLP not needed to classify the material as RSW
-If TCLP = TCLP2 and SCC =< SCC2 then treat as RSW

3). Hazardous Waste (HW):

- 1f SCC > CT2 then TCLP not needed to classify the material as HW
- If TCLP > TCLP2 and/or SCC > SCC2 then treat as HW

Abbreviations:

SCC - Specific Contaminant Concentration

CT - Contaminant Threshold

TCLP - Toxicity Characteristics Leaching Procedure
nsl - No Set Limit

DECCW - NSW Department of Environment, Climate Change and Water (now EPA)
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TABLE B
SUMMARY OF SOIL LABORATORY RESULTS

All data in mg/kg unless stated otherwise

HEAVY METALS PAHs OCPs TOTAL Total TPH BTEX COMPOUNDS
Arsenic | Cadmium Chromium  Copper Lead Mercury Nickel Zine Total B(a)P Aldrin &  Chlordane DDT, DDD Heptachlor OPPs PCBs Ce-Co Ci0Cia  Ci5Cos  CueCsg Total Benzene  Toluene Ethyl Total ASBESTOS FIBRES
PAHs Dieldrin & DDE C10-Czp benzene  Xylenes | FIELD PID

PQL - Envirolab Services 4 0.5 1 1 1 0.1 1 1 - 0.05 0.1 0.1 0.1 0.1 0.1 0.1 25 50 100 100 250 0.5 0.5 1 3 VALUES 100
Site Assessment Criteria (SAC) 100 20 12% 1000 300 15 600 7000 20 1 10 50 200 10 0.1° 10 65" nsl nsl nsl 1000° 1° 1.4° 3.1° 14° Detect/Non-detect
PPILs 2 20 3 400 100 600 1 60 200 nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl
General Solid Waste CT1 3 100 20 100 nsl 100 4 40 nsl nsl 0.8 nsl nsl nsl nsl detect® nsl nsl nsl nsl 10 288 600 1000 - -
General Solid Waste SCC1° 500 100 1900 nsl 1500 50 1050 nsl 200 10 Scheduled Chemicals <50 50 650 nsl 10000 18 518 1080 1800 - -
Restricted Solid Waste CT2 * 400 80 400 nsl 400 16 160 nsl nsl 3.2 nsl nsl nsl nsl detect® nsl nsl nsl nsl 40 1152 2400 4000 - -
Restricted Solid Waste SCC2 * 2000 400 7600 nsl 6000 200 4200 nsl 800 23 Scheduled Chemicals <50 50 2600 nsl 40000 72 2073 4320 7200 - -

ijaer::)r:?:e Sample Depth Dessacr:;s:?on
BH104 0.1-0.2 Fill: sandy gravel na na na na na na na na na na na na na na na na na na na na na na na na na [0] Non-detect
BH104 0.4-0.5 Fill: silty clay 8 LPQL 7 27 18 LPQL 1 2 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 Non-detect
BH104 0.9-1.0 Shale 5 LPQL 8 42 20 LPQL 4 98 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 na
BH105 0.1-0.2 Fill: sandy gravel LPQL LPQL 3 1 LPQL LPQL LPQL 4 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0.7 Non-detect
BH105 0.9-1.0 Fill: silty clay na na na na na na na na na na na na na na na na na na na na na na na na na [0] Non-detect
BH105 1.5-1.95 Fill: silty clay na na na na na na na na na na na na na na na na na na na na na na na na na [0] Non-detect
BH106 0.0-0.1 Fill: sandy gravel na na na na na na na na na na na na na na na na na na na na na na na na na [0] Non-detect
BH106 0.6-0.7 Fill: silty clay 6 LPQL 13 19 22 LPQL 5 22 0.26 0.06 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 Non-detect
BH106 1.5-1.6 Fill: silty clay na na na na na na na na na na na na na na na na na na na na na na na na na [0] Non-detect
BH106 3.0-3.3 Fill: silty clay na na na na na na na na na na na na na na na na na na na na na na na na na [0] Non-detect
BH107 0.1-0.2 Fill: sandy gravel LPQL LPQL 4 5 LPQL LPQL LPQL 12 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 Non-detect
BH107 0.4-0.5 Fill: silty clay na na na na na na na na na na na na na na na na na na na na na na na na na [0] Non-detect
BH108 0.9-1.0 Fill: silty clay 6 LPQL 12 20 22 LPQL 8 28 1.05 0.15 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 Non-detect
BH108 1.5-1.95 Fill: silty clay na na na na na na na na na na na na na na na na na na na na na na na na na [0] Non-detect
BH109 0.1-0.2 Fill: sandy gravel LPQL LPQL 4 7 3 LPQL 1 6 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 Non-detect
BH109 0.4-0.5 Silty Clay 5 LPQL 15 14 17 LPQL 1 5 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 na
BH112 0.1-0.2 Fill: silty clay 6 LPQL 12 14 16 LPQL 4 23 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 Non-detect
BH113 0.1-0.2 Fill: silty clay 4 LPQL 1 17 24 LPQL 6 38 0.25 0.05 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 Non-detect
BH113 0.9-1.0 Silty Clay 12 LPQL 16 30 16 LPQL 3 16 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 na

Total Number of samples 11 11 1 1 1 11 11 1 1 1 1 1 1 1 1 1 1 11 1 1 11 11 11 11 11 19 16

Maximum Value 12 LPQL 16 42 24 LPQL 8 98 1.05 0.15 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0.7 Non-detect
Explanation:

1 - Site Assessment Criteria (SAC): NEPM 1999 (NEPC Guidelines) HiLs - Column A 'Residential with garden accessible soils'

2 - Provisional Phyto-toxicity Investigation Levels (PPILs)

3 - NSW DECCW Waste Classification Guidelines (2009)

4 - Some Individual OPPs have CT1 & CT2 values. Reference should be made to the Waste Classification Guidelines in the event of any detections
a - In the absence of Australian guidelines, the laboratory PQL has been adopted as the SAC

b - NSW DECC Guidelines for Assessing Service Station Sites (1994)

c - The PQL has been adopted as the SAC

Concentration above the SAC VALUE
Concentration above PPILs VALUE

Abbreviations:

PAHSs: Polycyclic Aromatic Hydrocarbons UCL: Upper Level Confidence Limit on Mean Value BTEX: Monocyclic Aromatic Hydrocarbons

B(a)P: Benzo(a)pyrene ALPQL: All values less than PQL OCP: Organochlorine Pesticides

PQL: Practical Quantitation Limit na: Not Analysed CT: Contaminant Threshold

LPQL: Less than PQL nc: Not Calculated SCC: Specific Contaminant Concentration

OPP: Organophosphorus Pesticides nsl: No Set Limit HiLs: Health Investigation Levels

PID: Photoionisation Detector SAC: Site Assessment Criteria NEPM: National Environmental Protection Measure
PCBs: Polychlorinated Biphenyls TPH: Total Petroleum Hydrocarbons

E25921KPrpt3
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Preliminary Stage 2 Environmental Site Assessment
Proposed Development (Stages 2 and 3 Works)
Pymble Ladies College, 20-64 Avon Road, Pymble, NSW

TABLE C
SOIL INTRA-LABORATORY DUPLICATE RESULTS & RPD CALCULATIONS
All results in mg/kg unless stated otherwise

SAMPLE ANALYSIS Envirolab INITIAL ~ REPEAT MEAN RPD
PQL %
BH104 (0.4-0.5m) Arsenic 4 8 6 7 28.6
= DUP1 Cadmium 0.5 LPQL LPQL nc nc
Chromium 1 7 8 7.5 13.3
Copper 1 27 26 26.5 3.8
Lead 1 18 19 18.5 5.4
Mercury 0.1 LPQL LPQL nc nc
Nickel 1 1 <1 0.75 66.7
Zinc 1 2 2 2 0.0
Naphthalene 0.1 LPQL LPQL nc nc
Acenaphthylene 0.1 LPQL LPQL nc nc
Acenaphthene 0.1 LPQL LPQL nc nc
Fluorene 0.1 LPQL LPQL nc nc
Phenanthrene 0.1 LPQL LPQL nc nc
Anthracene 0.1 LPQL LPQL nc nc
Fluoranthene 0.1 LPQL LPQL nc nc
Pyrene 0.1 LPQL LPQL nc nc
Benzo(a)anthracene 0.1 LPQL LPQL nc nc
Chrysene 0.1 LPQL LPQL nc nc
Benzo(b)&(k)fluorant 0.2 LPQL LPQL nc nc
Benzo(a)pyrene 0.05 LPQL LPQL nc nc
Indeno(123-cd)pyrene 0.1 LPQL LPQL nc nc
Dibenzo(ah)anthracene 0.1 LPQL LPQL nc nc
Benzo(ghi)perylene 0.1 LPQL LPQL nc nc
Cg-Cy TPH 25 LPQL LPQL nc nc
C10-Cq4 TPH 50 LPQL LPQL nc nc
Cq5-Cpg TPH 100 LPQL LPQL nc nc
C,9-Cy6 TPH 100 LPQL LPQL nc nc
Benzene 0.5 LPQL LPQL nc nc
Toluene 0.5 LPQL LPQL nc nc
Ethylbenzene 1 LPQL LPQL nc nc
m + p-xylene 2 LPQL LPQL nc nc
o-xylene 1 LPQL LPQL nc nc

EXPLANATION:

The RPD value is calculated as the absolute value of the difference between the initial and
repeat results divided by the average value expressed as a percentage. The following acceptance
criteria will be used to assess the RPD results:

Results > 10 times PQL = RPD value < = 50% are acceptable

Results between 5 & 10 times PQL = RPD value < = 75% are acceptable

Results < 5 times PQL = RPD value < = 100% are acceptable

RPD Results Above the Acceptance Criteria VALUE

ABBREVIATIONS:

PQL: Practical Quantitation Limit OCP: Organochlorine Pesticides
LPQL: Less than PQL OPP: Organophosphorus Pesticides
na: Not Analysed PCBs: Polychlorinated Biphenyls

nc: Not Calculated TPH: Total Petroleum Hydrocarbons
E25921KPrpt3

October 2013






Preliminary Stage 2 Environmental Site Assessment
Proposed Development (Stages 2 and 3 Works)
Pymble Ladies College, 20-64 Avon Road, Pymble, NSW

[

TABLE D
SUMMARY OF QA/QC - TRIP SPIKE RESULTS

(7]

Envirolab PQL Ts1
ANALYSIS
mg/kg 9/10/2013
% Recovery
Benzene 1 108
Toluene 1 108
Ethylbenzene 1 107
m + p-xylene 2 106
o-xylene 1 107
EXPLANATION:
w Sample type (water)
S Sample type (sand)
BTEX concentrations in trip spikes are presented as % recovery
Values above PQLs/Acceptance criteria VALUE

ABBREVIATIONS:

PQL: Practical Quantitation Limit
TS: Trip Spike

na: Not Analysed

nc: Not Calculated
TPH: Total Petroleum Hydrocarbons

E25921KPrpt3
October 2013
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Borehole Logs and Explanatory Notes
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GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

¢

Borehole No.

101

1/1

Client: PYMBLE LADIES' COLLEGE

Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Method: SPIRAL AUGER
JK250

Job No. 259217ZH2

R.L. Surface: = 120.2m

Date: 8-10-13 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& -~
| o]
fo o c =0
2 = 0 ~ | 8 3 g & s
£ g 2 E - 8 DESCRIPTION 55| &5 E3 Remarks
== = < = 8% 25%| 20 g5
30 Q 3 = g | €9 22®| 5| 228
8 |nBmwn k3 [ o c S 569 | 25| 853
O |w i [a) O | 50 SO02 | B |[ITacx
DRY ON 0 FILL: Silty clay topsoil, medium GRASS COVER
ICOMPLET- plasticity, brown, with roots and root
ION | CL-CH| \tii s % MC<PL | (H) RESIDUAL
NS18 A L SILTY CLAY: medium to high —
I 10>18 y == plasticity, orange brown. XW EL XEEIYS‘LFSNWCEC BIT
150mm == SHALE: light grey and orange brown.
REFUSAL 1 ==
E- — DW L-M LOW RESISTANCE
== WITH HIGH BANDS
I M MODERATE
9_F—— ] — TO HIGH

E END OF BOREHOLE AT 2.1m

[ \_RESISTANCE

‘TC' BIT REFUSAL
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BOREHOLE LOG

¢

Borehole No.

102

1/2

Client: PYMBLE LADIES' COLLEGE

Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217ZH2 Method: SPIRAL AUGER
Date: 8-10-13 JK250
Logged/Checked by: P.C./A.J.H.

R.L. Surface: = 118.7m
Datum: AHD

J REFER TO CORED BOREHOLE
LOG

@ _
_ 7 c =8
g Z 7 = | 8 5 DESCRIPTION 2| _&| = Remark
25 ) & £ o & s¢ © 55| &5 ) emarks
c = = = = 8% Zsg| 20 85
53 Ee] S S 2 h C R cb |l ocBg3g
© 8 |nBmln ° & s | ES 569 | 235|858
Oox |W i a) 0] 50 S02 | |ITaocx
DRY ON 0 P o CONCRETE: 100mm.t 8mm
COMPLET- Eggg FILL: Silty clay, medium plasticity, | MC<PL REINFORCEMENT,
ION OF | lightbrown. I e 60mm TOP COVER
AUGER- =57 CL | SILTY CLAY: medium plasticity, light | MC<PL | (H) RESIDUAL
ING l17/140 y brown, with fine to medium grained
REFUSTAT ironstone gravel.
F—— SHALE: grey, with M-H strength iron | XW-DW | EL-VL LOW TO MODERATE
1= —1 indurated bands. — 'TC'BIT
== RESISTANCE
—— . DW M-H
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CORED BOREHOLE LOG

¢

Borehole No.

102

2/2

Client:
Project:
Location:

PYMBLE LADIES' COLLEGE
PROPOSED REDEVELOPMENT

PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217H2
Date: 30-09-13

Core Size: NMLC
Inclination: VERTICAL

R.L. Surface:

~ 118.7m

Datum: AHD

Drill Type: JK250 Bearing: - Logged/Checked by: P.C./AJ.H.
- CORE DESCRIPTION POINT DEFECT DETAILS
g LOAD ™ pEfeCT
3 2 Rock T in ch o STRENGTH DESCRIPTION
8 || | 2 ock Type, grain character- £ | c SPACING Type, inclination, thickness,
> |zl = | 2 istics, colour, structure, 2| 5| INDEX planarity, roughness, coating.
g |g| § S minor components. = S 1<(50) (mm) ' '
S |5 @ o 2 -
z |8 &8 0] = n ELVLf MyWgl 88823 Specific General
T - e g
START CORING AT 1.49m
SHALE: dark grey and light grey, | PW | M-H
bedded at 0-5°. Shale is [B)EI}E’FS?E'I'DS’ E/?JE,”\FIRI?:\S”DUALLY DESCRIBED ARE
fragmented.
2
SHALE: dark grey and dark DW | M " 85:90%, Un, R, 1S
brown, bedded at 0-5°. Shale is B neokivilgidng
[ fragmented. 2 o0 P R
CORE LOSS 0.53m
SHALE: dark grey and dark DW | M - ;’e‘r’?;;P’PRé'SIS
brown, bedded at 0-5°. Shale is XW | EL J.30° PR, IS
. A i DW | M - J,50°, P, S, CLAY INFILL
ON hightly fractured. - 3807 B RIS
DMPLET- -J, 85-070 ,Un, R, IS
ION OF -J,85° P, S
CORING - J, 60-85°, Un, R, IS
-J,85° P, S
- Be, 10°, P, R, IS
-J,45°,P, S
-Be, 10°, P, R, IS
- XWS, 0°, 30mm.t
- J, 80-90°, Un, R
- J, 60°, P,'R, Cr
FULL M - XWS, 0°, 40mm.t
RET- | | - J, 60-85°, Un, R
URN CORE LOSS 0.34m
SHALE: dark grey and dark DW | M
brown, bedded at 0-5°. Shale is - DEFECTS NOT INDIVIDUALLY DESCRIBED
fragmented. ARE Be, 0-20°, P, R, IS
-J,70°, P, S, IS
6
as above, Sw
but dark grey and hightly
fractured.
- FRAGMENTED BAND, 170mm.t
CORE LOSS 0.32m
SHALE: dark grey, bedded at0- | DW | M Cr 150mmt
5o, E - 2xJ, 75885°, P, S
as above, -J,30°, P, R, IS
but slightly fractured. Be 0B SIS
- Be, 10°, P, S
END OF BOREHOLE AT 7.85m -J.50° P, R






COPYRIGHT

JK Geotechnics ‘!(
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Borehole No.

BOREHOLE LOG 103

1/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 121.4m
Date: 8-10-13 JK250 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& ~
| .S
g < 0 g | £ o| 2| &%
g g 2 € 2 3 DESCRIPTION © 5 -G% = g £ 8 Remarks
gD = = = 3E 2EL| ®Aa 5 £
38 |3 s 2| 8 |£8 52| 5-|22%
8 |nBmwn k3 [ o c S 569 | 25| 853
o (W i [a) O S50 SO02 | Hx |[ITacx
DRY ON 0 FILL: Silty clay, medium plasticity, MC<PL
ICOMPLET- B brown, with roots, root fibres and r
ION OF timber fragments.
AUGER- CH SILTY CLAY: high plasticity, orange | MC<PL H
ING N =19 : brown, with fine to medium grained >288 - RESIDUAL
= h >
12,9.10 | ironstone gravel. 2600 |
7 L
- SHALE: light grey and orange brown. XW EL VERY LOW 'TC' BIT
- RESISTANCE
N> 10 L
19,10/
50mm -
REFUSAL SHALE: grey and orange brown. DW VL-L LOW TO MODERATE
2 — RESISTANCE
as above, L LOW RESISTANCE
I but with M-H strength bands. - WITH HIGH BANDS
3 SHALE: grey to orange brown. M MODERATE
- RESISTANCE
I 47 | asabove, | osw | H | MODERATE
but dark grey and grey. - RESISTANCE
| WITH HIGH BANDS
| REFER TO CORED BOREHOLE |
LOG
5 — -
6 — -
Z
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CORED BOREHOLE LOG

¢

Borehole No.

103

2/2

Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217H2
Date: 8-10-13
Drill Type: JK250

Core Size: NMLC
Inclination: VERTICAL

Bearing: -

R.L. Surface:

~ 121.4m

Datum: AHD
Logged/Checked by: A.P.C./A.J.H.

5 CORE DESCRIPTION POINT DEFECT DETAILS
3 LOAD
7 | RookT eh > STRENGTH| DEFECT DESCRIPTION
§ £ E | 2 ock ype,l grain character- £ ] c SPACING Type, inclination, thickness,
- = = | 2 Istics, colour, structure, 2| 5| INDEX (mm) planarity, roughness, coating.
Q o = % minor components. T 5 | (50)
5] S o] o 2 »
z |&| & 0] = 1% ELVLf M WH Specific General
4 : FEE
| START CORING AT 4.45m |
SHALE: dark grey and grey, SW H
highly fracturegd. Y arey F—— - DEFECTS NOT INDIVIDUALLY DESCRIBED
CORE LOSS 0.05m SW M B §ggIW§E§ 713.45m and 7.04m DEPTH ARE Be, O-|
SHALE: dark grey and grey, with B
orange brown laminae, bedded at
0-5°. Shale is hightly fractured. -
';%.L - J,45°,P,R,IS
as above,
URN but shale is fragmented. -
SHALE: dark grey and grey, with | -Cr. 10° 30mm.t
orange laminae bedded at 10-15°. - -J,30°P,IS
Shale is slightly fractured. | -XWs, 15°, 40mm.t
-J,15°, P, S
| - 2xJ, SUBVERTICAL, Un, IS
SW-Fr| H-VH r - Cr, 10°, 40mm.t
8 | - Xws, 5°, 5mm.t
+ - Cr, 15°, 20mm.t
- - XWS, 10°, 20mm.t
1 END OF BOREHOLE AT 8.49m [ \LS0LRS
9 — -
10 —
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¢

Borehole No.
1/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location:  PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 116.1m
Date: 4-10-13 JK305 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
@ ~
| .S
g < 0 g | £ o| 2| &%
g g 2 € 2 3 DESCRIPTION © 5 -G% = g £ 8 Remarks
gD = = = 3E 2E2EL| A 5 =
28 |la k=) B8 g | =g 228 | 5z | E23
= O [7p)[Ye)[sn'{dp) Q [) g c 0 O o 50 o O
o (W [ [a) O S50 SO02 | Hx |[ITacx
0 FILL: Sandy gravel, fine to coarse D SYNTHETIC
b grained, subangular to subrounded SURFACE COVER
| igneous, grey, fine to medium grained | mc<pL
sand. 7
N = 38 - FILL: Silty clay, medium plasticity, XW EL VERY LOW 'TC' BIT
1518 20 grey and brown, with fine to medium RESISTANCE
— grained shale gravel.
n 1 SHALE: grey, light grey and orange
brown, with clay bands.
|
N>22 450
14,22/ 400
150mm ; 1 400 7/
REEUSAL ) SHALE: dark grey. DW VL-L LOW RESISTANCE
i A
ON
[COMPLET-
ION I 3
L A
ON
[COMPLET-
ION OF 4
NUGERING
SHALE: grey. L-M LOW TO MODERATE
5 - RESISTANCE
b I SW-Fr | H MODERATE
RESISTANCE
REFER TO CORED BOREHOLE
67 LOG
Z
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Borehole No.

CORED BOREHOLE LOG 104

START CORING AT 5.84m

2/2

Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217H2 Core Size: NMLC R.L. Surface: ~ 116.1m
Date: 4-10-13 Inclination: VERTICAL Datum: AHD
Drill Type: JK250 Bearing: - Logged/Checked by: A.P.C./A.J.H.
T CORE DESCRIPTION igg\\g DEFECT DETAILS
g DEFECT
% = . DESCRIPTION
g g £ % R?glgcTs‘yréi,l gljflr;ttl_::;ruager § c STKEDNE()S(TH SPACING Type, inclination, thickness,
- | =] = = > ’ ' < iS) (mm) planarity, roughness, coating.
g |8 5|2 minor components. g S
s & 8|65 z | B Specific General

5

s SHALE: grey, with fine grained  [SW-FR[ H
light grey sandstone laminae,
bedded at 0-5°.

FULL CORE LOSS 0.11m L

- J, SUBVERTICAL, Un, IS
RET- . SHALE: grey, with light grey fine [SW-FR| H NSO AT
URN L

grained sandstone laminae,
bedded at 5-10°. Shale is slightly
fractured.

: -Be, 0°, P, IS
H -J,50° Un, R, IS

: - XWS, 0°, 10mm.t
- Cr, 0°, 10mm.t

: -J,30°,P, S, IS
i -Be5° PSS

L -J,300P 18
VH :
S b -xws, 10°, 10mm.t
: - Cs, 10°, Bmm.t

END OF BOREHOLE AT 8.77m
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Borehole No.

BOREHOLE LOG 105

1/3
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location:  PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 115.7m
Date: 4-10-13 JK305 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
@ ~
|4 . 5 &
g s @ ~ | ® 2 2| | 82
S g) 2 c - S DESCRIPTION vSc| =8 IS Remarks
holke] fhae - 2 - = S28|§9 S g
€5 < < 0 758 | 20 | w83
30 Q 3 = g | €9 20| §_- 2R
8 |nBmwn k3 [ o c S 569 | 25| 853
o (W i [a) O S50 SO02 | Hx |[ITacx
DRY ON 0 FILL: Sandy gravel, fine to coarse D SYNTHETIC
COMPLET- b grained, subangular to subrounded - SURFACE COVER
ION OF | igneous, grey. MC>PL I
AUGER- FILL: Silty clay, medium plasticity, APPEARS POORLY
ING N = SPT 1 brown, with fine to coarse grained - COMPACTED
1_0 0 | igneous and ironstone gravel, roots I
| = and root fibres.
. L
1 L APPEARS
N=6 MODERATELY
533 ] " COMPACTED
2 —h -
I CH SILTY CLAY: high plasticity, dark MC>PL F BURIED TOPSOIL
34 brown, roots and root fibres. 80 LAYER
N=9 4 80 L
345 80
i SILTY CLAY: high plasticity, orange MC>PL St 150 RESIDUAL
b brown and grey, with roots and root 100
| fibres. 150 |
4 L
ON 1 |
ICOMPLET|-
ION OF T I
CORING N =SPT
6/100mm - SHALE: light grey, with L-M strenth Xw EL VERY LOW
REFUSAL iron indurated bands. - 'TC'BIT
| RESISTANCE WITH
LOW BANDS
N =SPT -
14/100mm L
REFUSAL |
DW L LOW RESISTANCE
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BOREHOLE LOG

¢

Borehole No.

105

2/3

Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217ZH2

Method: SPIRAL AUGER

R.L. Surface: = 115.7m

Date: 4-10-13 JK305 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.

& —_

| o]
. S0
2 = 0 —~ | 8 % g & s
% - g) é é ; 5 S DESCRIPTION g 5 |25 g § Remarks
= < < 0 F5%8| 20 il
35 o o £ | 5|28 525 52|223
8 |nBmwn k3 [ o c S 569 | 25| 853
O | [ [a) O S50 SO02 | B |[ITacx

SHALE: grey and brown. DW L LOW TO MODERATE

RESISTANCE

LOG

7 REFER TO CORED BOREHOLE
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CORED BOREHOLE LOG

¢

Borehole No.

105

3/3

Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217H2
Date: 4-10-13
Drill Type: JK305

Core Size: NMLC
Inclination: VERTICAL

Bearing: -

R.L. Surface:

~ 115.7m

Datum: AHD
Logged/Checked by: A.P.C./A.J.H.

< CORE DESCRIPTION POINT DEFECT DETAILS
3 LOAD
% 2 Rock T in ch o STRENGTH DEFECT DESCRIPTION
§ = A 3 ?gticsy?:iylogl:?gt?u;rtla:'(:er- % - INDEX SPACING Type, inclination, thickness,
- |=| T = > ’ ! IS | ity, h , ting.
o o %_ % minor components. “% g (mm) planarity, roughness, coating
< = o o = .
z |8 & 0] = 17 Specific General
6
7 -
1 START CORING AT 7.35m I
INTERBEDDED SHALE AND DW | M-H r
SANDSTONE: fine grained, | -CS, 10°, 5mm.t
8?896 brown and grey, bedded at o é\évsz' 0°2,05mm.t
- . - CS, 2°, 20mm.t
FULL 8 | -CS,5° bmm.t
RET- VL -J, 85°, P, IS
URN i
M - CS, 2°, 2mm.t
CORE LOSS 0.06m sWw i ™
SHALE: dark grey and light grey, L .
with fine grained grey laminae, gg 20' :22;
bedded at 0- 5°. 3 Tt '
- XWS, 2°, 10mm.
o H-VH ol "
L - XWS, 0°, 30mm.t
P -J425°Ps,Is
SANDSTONE: fine grained, light M i
10 - grey and brown, bedded at 0-5°. -
- XWS, 5°, 20mm.t
END OF BOREHOLE AT 10.20m
11 —
12 —
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¢

Borehole No.
1/3
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 116.3m
Date: 3-10-13 JK300 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
@ ~
| . 5 &
g s o g | 2| z| 82
g g 2 € 2 3 DESCRIPTION © 5 -G% = g £ 8 Remarks
gD = = = 3E 2EL| ®Aa 5 £
38 [13 T £ &8 £% 2% | 5= |28%
8 |nBmwn k3 [ o c S 569 | 25| 853
o (W i [a) O S50 SO02 | Hx |[ITacx
DRY ON 0 FILL: Sandy gravel, fine to coarse D SYNTHETIC
ICOMPLE grained, subangular to subrounded SURFACE COVER
ION OF igneous gravel, grey, fine to medium [T vcspL
AUGER- grained sand. / APPEARS
ING N=7 FILL: Silty clay, high plasticity, brown, 250 MODERATELY
5 55 with fine to coarse grained igneous 220 COMPACTED
o gravel, trace of roots and root fibres. 250
1 FILL: Silty clay, high plasticity, grey,
with fine to coarse grained shale and
ironstone gravel, roots and root fibres,
trace of slag fragments.
FILL: Silty clay, medium to high 80 APPEARS POORLY
N=4 plasticity, orange brown and brown, 80 COMPACTED
313 with fine to medium grained ironstone 80
9 gravel, roots and root fibres.
FILL: Silty clay topsoil, high plasticity, | MC>PL
3 brown and grey, with fine grained 25
I N=6 igneous gravel, roots and root fibres. 50
0,3,3 - —
. B CL SILTY CLAY: medium plasticity, MC>PL | vst |40
orange brown and red brown, trace of 250 RESIDUAL
v ] fine grained sand. 260
ON , L 280 |
[COMPLET-
ION OF 4
CORING |
CL-CH| SILTY CLAY: medium to high
B plasticity, light grey and orange brown,
B with roots and root fibres. 320
N=17 300
5,6,11 g 280
5 —
7 H 420
N =23 i 400
6,11,12 420
Z
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Borehole No.

BOREHOLE LOG 106

2/3
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217H2 Method: SPIRAL AUGER R.L. Surface: ~ 116.3m
Date: 3-10-13 JK300 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& ~
o]
g 2y g | £ ol 2| 3=
‘g s 2 € = S DESCRIPTION 0§ £ =2 E g Remarks
ielRe) fhae - L - = 552 g0 S
S5 5 £ | 52879 555|552 |28%
© 8 |nBmln ° & s | ES 559 | 25| &858
O | [ [a) O S50 SO | o |Taocx
X/ CL-CH| SILTY CLAY: medium to high MC<PL
I £ - plasticity, light grey and orange browyf, DW L-M LOW 'TC'BIT
B with roots and root fibres. 0 RESISTANCE
\\SANDSTONE: fine to medium / — \ MODERATE
4 grained, light grey and orange brown. RESISTANCE
REFER TO CORED BOREHOLE
b LOG
8 — -
9 — -
104 —
11 =
12— -
134 —
14
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Borehole No.
3/3
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217H2 Core Size: NMLC R.L. Surface: ~ 116.3m
Date: 3-10-13 Inclination: VERTICAL Datum: AHD

Drill Type: JK305 Bearing: -

Logged/Checked by: A.P.C./A.J.H.

SHALE: dark grey and grey, with
light grey fine grained sandstone
laminae, bedded at 10°.

SANDSTONE: fine grained, light
grey, bedded at 0-5°.

5 CORE DESCRIPTION POINT DEFECT DETAILS
g LOAD ™ pepecT
) =2 . DESCRIPTION
g £l € % R?ggczyréiylogl:?";;:;fuager' .g - STIT\IIENE()S(TH SPACING Type, inclination, thickness,
E 3 %_ % mir{or comioonents. ) _‘% g (mm) planarity, roughness, coating.
< = ] ] = .
= S 8 0] = 173} Specific General
7
| START CORING AT 7.40m I
SANDSTONE: fine grained, light | DW |H-VH ;
grey and orange brown, with grey b -Xws, 5°, 10mm.t
laminae, bedded at 5-10°. |
- XWS, 5°, bmm.t
8 — -
SANDSTONE: fine grained, light [SW-FR L
grey, with grey laminae, bedded
FULL at 15°. i
RET- i
URN L
VH

- HEALED J, 80°, P

END OF BOREHOLE AT 10.26m
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Borehole No.

BOREHOLE LOG 107

1/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 116.7m
Date: 6-10-13 JK300 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
@ ~
| o]
fo o c =0
g s o ~ | 8 = gl | s
% - g) 2 £ 3 8 DESCRIPTION v 5 |25 g Q Remarks
22 = = = 3% 2EL| ®Aa ==
38 [13 = £ &8 £% 22F| 5 |2¢8%
8 |nBmwn k3 [ < c S 569 | 25| 853
O | [ [a) O S50 SO02 | Hx |[ITacx
DRY ON 0 FILL: Sandy gravel, fine to coarse D SYNTHETIC
ICOMPLE b grained, subangular to subrounded - SURFACE COVER
ION OF 1 igneous, grey and yellow brown, fine [T mcspL I
AUGER- to medium grained sand. / APPEARS WELL
ING I , 7’\;53;m 1 FILL: Silty clay, medium plasticity, L COMPACTED
R’EFUSAL _ dar_k broyvn, with fine to coar§e XW-DW | EL-VL I VERY LOW TO LOW
grained igneous gravel and fine TC' BIT
1 grained sand, trace of roots and root ~ RESISTANCE
fibres.
SHALE: light grey orange brown. I
v |
ON N>18 L
[COMPLET- 18,18/
ION OF 100mm "
CORING REFUSAL . |

SHALE: grey and brown. DW L-M LOW TO MODERATE
- RESISTANCE

b REFER TO CORED BOREHOLE
i LOG L
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Borehole No.

107

3/3

Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217H2
Date: 3-10-13
Drill Type: JK300

Core Size: NMLC
Inclination: VERTICAL

Bearing: -

R.L. Surface:

~ 116.7m

Datum: AHD
Logged/Checked by: A.P.C./A.J.H.

SHALE: dark grey, bedded at 0- Sw
5e.

END OF BOREHOLE AT 8.40m

5 CORE DESCRIPTION POINT DEFECT DETAILS
g LOAD ™ pEfeCT
@ 2 . o DESCRIPTION
8 || £ 3 Rock Type, grain character- £ | c STRENGTH SPACING Type, inclination, thickness,
> |zl = | 2 istics, colour, structure, 2| 5| INDEX planarity, roughness, coating.
g |g § | s minor components. 5 S 1<(50) (mm) ' '
S |g| o o o | 5 s o
S |a|l Ao 0] = » gV MW Specific General
3 : N
i START CORING AT 3.36m
SHALE: grey and brown, bedded | DW | L-M
at 0-10°. Shale is highly fractured. _J, SUBVERTICAL, P, S, IS
DEFECTS NOT INDIVIDUALLY DESCRIBED
BETWEEN 3.36m TO 7.31m DEPTH ARE
GENERALLY Be, 0-10°, P, R, IS
N -J,40°, P, S
| CORE LOSS 0.78m
NO |
EEL 6 SHALE: dark grey and grey, DW | L-M
bedded at 0-10°. Shale is hightly
fractured.

- FRAGMENTED BAND, 300mmt.

- HEALED J, 70°, P
- XWS, 2°, 2mm.t

-J,35° Un, IS

- Cr, 10°, 60mm.t
- 3xJ, 46°, P, S, IS
- Cr, 0°, 10mm.t

-J, 70°, P, CLAY INFILL, 10mmt
-J,90° P, S, IS

- J. 80°, P, S, IS
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Borehole No.

BOREHOLE LOG 108

1/2

Client: PYMBLE LADIES' COLLEGE

Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217H2 Method: SPIRAL AUGER R.L. Surface: = 116.2m
Date: 4-10-13 JK305 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.

DESCRIPTION Remarks

SAMPLES

Groundwater
Record

S
U50

B

S
Field Tests
Depth (m)
Graphic Log
Unified
Classification
Moisture
Weathering
Strength/
Rel. Density
Hand
Penetrometer
Readings (kPa.)

ol
< [ Condition/

DRY ON FILL: Sandy gravel, fine to coarse APPEARS
ICOMPLE b grained, subangular to subrounded - MODERATELY
ION | igneous, grey, fine to medium graine? MC>PL |  COMPACTED

sand.
N =13 . FILL: Silty clay, medium to high MC<PL -
6.6.7 | plasticity, rgd br_own, with fine to i
T coarse grained ironstone and shale
n 1 gravel. -
FILL: Silty clay, medium plasticity,
dark grey and brown, with fine to
R coarse grained igneous and shale MC>PL -

graveL_and slag frag_ments. . APPEARS POORLY
N=3 FILL: Silty clay, medium to high COMPACTED

2,2,1 B plasticity, red brown and brown, with L
fine to coarse grained ironstone and
sandstone gravel.

CH SILTY CLAY: high plasticity, red MC>PL | VSt RESIDUAL
b brown, with fine to medium grained "
ironstone gravel.

_ 200
N=9 1 220
336 200

B CL-CH| SILTY CLAY: medium to high H L
plasticity, light grey mottled red brown.

E 450 |
N=21 480
7,9,12 b 400 |

- SHALE: light grey and red brown, with| DW VL LOW RESISTANCE
XW bands. - WITH MODERATE
BANDS
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Borehole No.

108

2/2

Client: PYMBLE LADIES' COLLEGE

Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217ZH2 Method: SPIRAL AUGER

R.L. Surface: = 116.2m

Date: 4-10-13 JK305 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& -~
| o]
. 50
2 = 0 —~ | 8 % g & s
o g 2 E ; i DESCRIPTION 55| &5 g § Remarks
c = = = K= 3G 2E2EL| A = £
38 [13 T £ &8 £% 22F| 5 |2¢8%
S 3 |nBmw T @ o [ 569 | 25| 853
O |w i [a) O | 50 02| Hx |Tacx
e SANDSTONE: fine to medium DW L-M LOW TO MODERATE
R grained, orange brown and grey. RESISTANCE
SANDSTONE: fine grained, light grey.| SW-Fr | M-H MODERATE
RESISTANCE WITH
HIGH BANDS
9| — END OF BOREHOLE AT 8.9m 'TC' BIT REFUSAL
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Borehole No.

BOREHOLE LOG 109

1/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 116.1m
Date: 4-10-13 JK305 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& ~
| o]
. 5O
g s o ~ | 8 % gl | s
= g) 2 c d 3 DESCRIPTION o5E| =8 £ 9 Remarks
€o [t =t = 3 “(% 5= 2 '5)8 g =
38 | o s 2| 8 |£8 22%| 55| 28%
20 (oo K<) @ o c ° SS9 | 5O 850
o (W [ [a) O S50 SO02 | Hx |[ITacx
0 FILL: Sandy gravel, fine to coarse M SYNTHETIC
B grained, subrounded to subangular - SURFACE COVER
| CL-CH|\igneous, grey, fine to medium graine; MC>PL H | RESIDUAL
sand.
N =15 ] SILTY CLAY: medium to high 550
- ici i 560
569 i plasticity, red and orange brown, with
s ironstone gravel. 500
. ‘I — -
F- SHALE: light grey and red brown. XW EL L VERY LOW 'TC' BIT
= RESISTANCE
N =38 E
12,18,20 e
E: DW VL-L VERY LOW TO LOW
= - RESISTANCE
s
=== L-M LOW TO MODERATE
== RESISTANCE
6-E -
-
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Borehole No.

109

2/2

Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT

Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217ZH2 Method: SPIRAL AUGER

JK305

R.L. Surface: = 116.1m

Date: 4-10-13 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& —_
1 ol
fo o c =0
2 = @ — g % _2 %‘ g
o g 2 E 2 8 DESCRIPTION 55| E% E3 Remarks
== = < = B 255 | 20| g & '(E:
33 o o = = E=1 2T ©_ 2w
S 3 |nBmw T @ o [ 569 | 25| 853
Oox |W [ [a) O S50 SO | o |Taocx
SANDSTONE: fine to medium DW M MODERATE
= s grained, light grey and red brown. RESISTANCE
i Eiid
ICOMPLET]- Foron
ION =
8 — SHALE: dark grey. SW-Fr M-H HIGH RESISTANCE

END OF BOREHOLE AT 8.6m

'TC' BIT REFUSAL
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Borehole No.

BOREHOLE LOG 110

1/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 115.9m
Date: 30-8-13 JK305 Datum: AHD
Logged/Checked by: P.C./A.J.H.
@ ~
| .S
g |5 g | & 2| 2| Bz
g g 2 € 2 3 DESCRIPTION © 5 -G% = g £ 8 Remarks
gD = = = 3E 2EL| ®Aa 5 £
38 |3 s 2| 8 |£8 52| 5-|22%
S 3 |nBmw T @ o [ 569 | 25| 853
o (W i [a) O S50 SO02 | Hx |[ITacx
DRY 0 FILL: Sandy clay, low to medium MC<PL GRASS COVER
NCOMPLET} B plasticity, light brown, fine grained r
ION | sand, trace of ash and brick I
fragments.
| L APPEARS
N=11 MODERATELY
55,6 ] " COMPACTED
‘I b -
| | asabove, | |
N=9 b but trace of fine to medium grained r
554 ) sandstone gravel. I
2 —t -
| | FILL: Sandy clay, low plasticity, dark | MC>PL | | APPEARS |
b grey, fine to medium grained sand, - POORLY
3] trace of fine grained ironstone gravel, COMPACTED
fine to medium grained igneous and 80
N=11 . sandstone gravel. 90 |
47,4 160
4 FILL: Sandstone boulder, fine to DW L-M I LOW TO MODERATE
medium grained, brown. TC'BIT
4 I~ RESISTANCE
B FILL: Sandy clay, low plasticity, dark | MC>PL L NO RESISTANCE
grey, fine to medium grained sand,
7 trace of fine grained ironstone gravel, i
5 fine to medium grained igneous and L
sandstone gravel.
N>21 6 CH | SILTY CLAY: high plasticity, light MC~PL | VSt- | 400 RESIDUAL
9,13,8/ 1 grey, trace of fine to medium grained H 350
50mm subangular ironstone gravel. 450 |
REFUSAL - SHALE: light grey and red brown. DW | VLL VERY LOW
RESISTANCE






COPYRIGHT

JK Geotechnics ‘!(

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 110

2/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217H2 Method: SPIRAL AUGER R.L. Surface: ~ 115.9m
Date: 30-8-13 JK305 Datum: AHD
Logged/Checked by: P.C./A.J.H.
i -
o
g 2y g | £ ol 2| 3=
‘g g 2 € = S DESCRIPTION 0§ £ =2 E g Remarks
BT fhae - L2 o = 552 g0 S
55 S = s 22 Z8E| 20 | w83
© 8 |nBmln ° & s | ES 559 | 25| &858
O | [ [a) O S50 SO | o |Taocx
SHALE: light grey, with H strength iron] DW VL-L LOW RESISTANCE
indurated bands. L WITH MODERATE

BANDS

E END OF BOREHOLE AT 7.5m
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Borehole No.

BOREHOLE LOG 111

1/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location:  PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217H2 Method: SPIRAL AUGER R.L. Surface: ~ 115.9m
Date: 9-10-13 JK300 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& -~
| .S
g = | o g | £ ol 2| 3=
‘g g 2 € = S DESCRIPTION 0§ £ =2 E g Remarks
€o [t =t E 3 “(% 5= 2 '5)8 g =
32 [ I3 = £ &8 £% 228 52|28%
8 |nBmwn k3 [ o c S 569 | 25| 853
o (W i [a) O S50 SO02 | Hx |[ITacx
0 FILL: Silty clay topsoil, medium MC<PL GRASS COVER
plasticity, dark brown, with roots and r
root fibres. | APPEARS
FILL: Silty clay, medium to high MODERATELY TO
N = 10 plasticity, light grey and orange brown, - WELL
246 with fine to coarse grained ironstone | COMPACTED
T and sandstone gravel, with roots and
1 root fibres. -
N=17
8,7,10
2 5 -
FILL: Silty clay, medium plasticity, APPEARS POORLY
3 brown, fine grained sand, trace of root — COMPACTED
N=4 fibres.
2,2,2
47 MC>PL B
90
N=3 80
1,1,2 FILL: Silty clay, high plasticity, light 80
grey mottled orange brown, with roots, ]
57 root fibres and fine grained sandstone B
gravel.
i AN
AFTER CH SILTY CLAY: high plasticity, red MC~PL H RESIDUAL
2 HRS 6 — brown mottled yellow brown, with fine 200
N =16 | to coarse grained ironstone and 450
11,7,9 sandstone gravel. 420
; SANDSTONE: fine to medium DW L-M LOW TO MODERATE
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Borehole No.

BOREHOLE LOG 111

2/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 115.9m
Date: 9-10-13 JK300 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& —~
o]
3 g " 2 é o 2 % %
g_o g) E g ; _O:g DESCRIPTION g E -G% z g E § Remarks
55 5 £ 5 | 2% F85| €0 |vgBT
© 8 |nBmln ° & s | ES 559 | 25| &858
O | i [a) O S50 SO02 | B |[ITacx
= o. grained, orange brown. Dw L-M RESISTANCE
— SANDSTONE: fine to medium
. Bl grained, grey and light grey, with
Toros occasional M-H strength iron
B indurated bands. L LOW RESISTANCE
v IR
ON g-f & L
ICOMPLET|- -
ION I MODERATE
T r RESISTANCE WITH
I I HIGH BANDS
o7 LOW RESISTANCE
[ — i
I M MODERATE
7 - RESISTANCE
ok P B
7- T END OF BOREHOLE AT 10.5m
11— -
12— —
13 =
14
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Borehole No.
1/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: ~ PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 116.5m
Date: 9-10-13 JK300 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
@ ~
| .S
g = | o g | £ ol 2| 3=
g g 2 € 2 3 DESCRIPTION © 5 -G% = g £ 8 Remarks
gD = = = 3E 2EL| ®Aa 5 £
38 | o s 2| 8 |£8 52| 5-|22%
8 |nBmwn k3 [ o c S 569 | 25| 853
o (W [ [a) O S50 SO02 | Hx |[ITacx
n 0 FILL: Silty clay topsoil, medium MC<PL GRASS COVER
b plasticity, brown, with fine to coarse r
| grained igneous gravel, roots and root | APPEARS
fibres. MODERATELY
N=9 b FILL: Silty clay, medium plasticity, - COMPACTED
- brown, with fine to medium grained
3,54 — h ) L
ironstone gravel, roots and root fibres.
. L
i CL-CH| SILTY CLAY: medium to high MC>PL | VSt I RESIDUAL
plasticity, red brown mottled yellow
7 brown, with fine to medium grained i
] ironstone gravel, roots and root fibres. 250 |
N=18 300
3,7,11 g 280 I
2 T -
i CH | SILTY CLAY: high plasticity, light I
3 grey, with fine to coarse grained 350
N =13 | ironstone gravel. 380 |
6,5,8 400
- SHALE: light grey and orange brown, XwW EL VERY LOW TO LOW
with M-H strength bands. - 'TC'BIT
4 | RESISTANCE WITH
MODERATE BANDS
DW VL-L L LOW TO MODERATE
5 RESISTANCE
6 T -
Z
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Borehole No.
2/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217ZH2 Method: SPIRAL AUGER R.L. Surface: ~ 116.5m
Date: 9-10-13 JK300 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& ~
o
3 g " 2 é o 2 % %
‘g g 2 € = S DESCRIPTION 0§ £ =2 E g Remarks
BT fhae - L2 o = 552 g0 S
55 S = s 22 Z8E| 20 | w83
© 8 |nBmln ° & s | ES 559 | 25| &858
O | [ [a) O S50 SO02 | B |[ITacx
— SHALE: dark grey brown. DW L MODERATE
RESISTANCE
SANDSTONE: fine grained, light grey.| SW-Fr | M-H MODERATE
RESISTANCE

K

ON B
ICOMPLET- T
ION -

HIGH RESISTANCE

(O]

END OF BOREHOLE AT 9.0m

50mm DIAMETER
CLASS 18 PVC
STANDPIPE
INSTALLED TO 5.8m
DEPTH. SLOTTED
FROM 2.8m TO 5.8m
DEPTH. UNSLOTTED
FROM 2.8m DEPTH
TO SURFACE. 2mm
PACK FILLED WITH
SAND BETWEEN
2.6m TO 5.8m
DEPTH. BENTONITE
SEAL FROM 0.2m TO
2.6m DEPTH.
COMPLETED WITH A
GATIC COVER AND
CONCRETE PLUG AT
SURFACE
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Borehole No.

BOREHOLE LOG 113

1/2
Client: PYMBLE LADIES' COLLEGE
Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW
Job No. 259217H2 Method: SPIRAL AUGER R.L. Surface: ~ 119.0m
Date: 9-10-13 JK300 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& _
| .S
z L o 2| & o 2| E%
g g 2 € 2 3 DESCRIPTION © 5 -G% =2 £ 8 Remarks
=l [ = 2 | 3% 52| 548 S £
55 [ 13 o £ | 5|28 525 52|223
8 |nBmwn k3 [ o c S 569 | 25| 853
o (W i [a) O | 50 S02| Hx |Tacx
n 0 FILL: Silty clay topsoil, low to medium | MC<PL GRASS COVER
B plasticity, brown, with roots and root - RESIDUAL
| CL | \fibres. MC<PL | H I
u SILTY CLAY: medium plasticity, red
N =21 . brown mottled light grey, with fine to >600
41011 | medium grained ironstone gravel, >600 |
e roots and root fibres. >600
14 L
- SHALE: light grey and brown. XW EL VERY LOW
- TC'BIT
N = SPT | RESISTANCE
%13/150mm
REFUSAL i
27 SHALE: dark grey and grey. DW L LOW RESISTANCE
L-M L MODERATE
I RESISTANCE
3 —r -
i AN SwW M I
AFTER 4 L
0.5HR
5 T -
M-H L MODERATE
TO HIGH
I I RESISTANCE
6 —+ -
Z
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Borehole No.

113

2/2

Client: PYMBLE LADIES' COLLEGE

Project: PROPOSED REDEVELOPMENT
Location: PYMBLE LADIES COLLEGE, AVON ROAD, PYMBLE, NSW

Job No. 259217ZH2 Method: SPIRAL AUGER

R.L. Surface: = 119.0m

Date: 9-10-13 JK300 Datum: AHD
Logged/Checked by: A.P.C./A.J.H.
& —_
| .S
3 % " 2 é o 2 % %
g - g) g g d é DESCRIPTION © E -G% z g g 9 Remarks
== = < = Ba 255 | 20| g & '(E:
33 o o = = E=1 2T ©_ 2w
8 |nBmwn k3 [ o c S 569 | 25| 853
O | [ [a) O S50 SO02 | B |[ITacx
=1 SHALE: dark grey and grey. SW M-H
ON =
ICOMPLET|- 1
ION I
VvV |
>— 8-

(O]

END OF BOREHOLE AT 9.0m
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Borehole No.

BOREHOLE LOG 114

1/1
Client: PYMBLE LADIES' COLLEGE
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REPORT EXPLANATION NOTES

INTRODUCTION

These notes have been provided to amplify the geotechnical
report in regard to classification methods, field procedures
and certain matters relating to the Comments and
Recommendations section. 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 facts 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 facts
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
time when the investigation was carried out.

DESCRIPTION AND CLASSIFICATION METHODS

The methods of description and classification of soils and
rocks used in this report are based on Australian Standard
1726, the SAA Site Investigation Code. 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 predominating
particle size and behaviour as set out in the attached Unified
Soil Classification Table qualified by the grading of other
particles present (e.g. sandy clay) as set out below:

Soil Classification Particle Size

Clay less than 0.002mm
Silt 0.002 to 0.075mm
Sand 0.075 to 2mm
Gravel 2 to 60mm

Non-cohesive soils are classified on the basis of relative
density, generally from the results of Standard Penetration
Test (SPT) as below:

SPT ‘N’ Value
Relative Density (blows/300mm)
Very loose less than 4
Loose 4-10
Medium dense 10-30
Dense 30-50
Very Dense greater than 50
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Cohesive soils are classified on the basis of strength
(consistency) either by use of hand penetrometer, laboratory
testing or engineering examination. The strength terms are
defined as follows.

Unconfined Compressive
Classification Strength kPa
Very Soft less than 25
Soft 25-50
Firm 50-100
Stiff 100 — 200
Very Stiff 200 - 400
Hard Greater than 400
Friable Strength not attainable
— soil crumbles

Rock types are classified by their geological names,
together with descriptive terms regarding weathering,
strength, defects, etc. Where relevant, further information
regarding rock classification is given in the text of the report.
In the Sydney Basin, ‘Shale’ is used to describe thinly
bedded to laminated siltstone.

SAMPLING

Sampling is carried out during drilling or from other
excavations to allow engineering examination (and
laboratory 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 the degree of disturbance,
some information on strength and structure. Bulk samples
are similar but of greater volume required for some test
procedures.

Undisturbed samples are taken by pushing a thin-walled
sample tube, usually 50mm diameter (known as a U50), into
the soil and withdrawing it with a sample of the soil
contained in a relatively undisturbed state. Such samples
yield information on structure and strength, and are
necessary for laboratory determination of shear strength
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.

INVESTIGATION METHODS

The following is a brief summary of investigation methods
currently adopted by the Company and some comments on
their use and application. All except test pits, hand auger
drilling and portable dynamic cone penetrometers require
the use of a mechanical drilling rig which is commonly
mounted on a truck chassis.

Jeffery & Katauskas Pty Ltd, trading as JK Geotechnics ABN 17 003 550 801
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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
penetration is limited to about 3m for a backhoe and up to
6m for an excavator. 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 50mm to 100mm
diameter is advanced by manually operated equipment.
Premature refusal of the hand augers can occur on a variety
of materials such as hard clay, gravel or ironstone, and does
not necessarily indicate rock level.

Continuous Spiral Flight Augers: The borehole is
advanced using 75mm to 115mm diameter continuous
spiral flight augers, which are withdrawn at intervals to allow
sampling and 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 auger flights, but they can
be very disturbed and layers may become mixed.
Information from the auger sampling (as distinct from
specific sampling by SPTs or undisturbed samples) is of
relatively lower reliability due to mixing or softening of
samples by groundwater, or uncertainties as to the original
depth of the samples. Augering below the groundwater
table is of even lesser reliability than augering above the
water table.

Rock Augering: Use can be made of a Tungsten Carbide
(TC) bit for auger drilling into rock to indicate rock quality
and continuity by variation in drilling resistance and from
examination of recovered rock fragments. This method of
investigation is quick and relatively inexpensive but provides
only an indication of the likely rock strength and predicted
values may be in error by a strength order. Where rock
strengths may have a significant impact on construction
feasibility or costs, then further investigation by means of
cored boreholes may be warranted.

Wash Boring: The borehole is usually advanced by a
rotary bit, with water being pumped down the drill rods and
returned up the annulus, 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.

Mud Stabilised Drilling: Either Wash Boring or
Continuous Core Drilling can use drilling mud as a
circulating fluid to stabilise 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
intermittent intact sampling (eg from SPT and U50 samples)
or from rock coring, etc.
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Continuous Core Drilling: A continuous core sample is
obtained using a diamond tipped core barrel. Provided full
core recovery is achieved (which is not always possible in
very low strength rocks and granular soils), this technique
provides a very reliable (but relatively expensive) method of
investigation. In rocks, an NMLC triple tube core barrel,
which gives a core of about 50mm 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 are determined on
site by the supervising engineer; where the location is
uncertain, the loss is placed at the top end of the drill run.

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 and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australian
Standard 1289, “Methods of Testing Soils for Engineering
Purposes” — Test F3.1.

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 63kg hammer with a free fall of 760mm. It is
normal for the tube to be driven in three successive 150mm
increments and the ‘N’ value is taken as the number of
blows for the last 300mm. In dense sands, very hard clays
or weak rock, the full 450mm penetration may not be
practicable and the test is discontinued.

The test results are reported in the following form:

e In the case where full penetration is obtained with
successive blow counts for each 150mm of, say, 4, 6
and 7 blows, as

N=13
4,6,7

e In a case where the test is discontinued short of full
penetration, say after 15 blows for the first 150mm and
30 blows for the next 40mm, as

N>30
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, the test results are shown on the borehole
logs in brackets.

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 Cone
Penetration Test (SCPT) are shown as "N¢” on the borehole
logs, together with the number of blows per 150mm
penetration.
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Static Cone Penetrometer Testing and Interpretation:
Cone penetrometer testing (sometimes referred to as a
Dutch Cone) described in this report has been carried out
using an Electronic Friction Cone Penetrometer (EFCP).
The test is described in Australian Standard 1289, Test F5.1.

In the tests, a 35mm diameter rod with a conical tip is
pushed continuously into the soil, the reaction being
provided by a specially designed truck or rig which is fitted
with an hydraulic ram system. Measurements are made of
the end bearing resistance on the cone and the frictional
resistance on a separate 134mm long sleeve, immediately
behind the cone. Transducers in the tip of the assembly are
electrically connected by wires passing through the centre of
the push rods to an amplifier and recorder unit mounted on
the control truck.

As penetration occurs (at a rate of approximately 20mm per
second) the information is output as incremental digital
records every 10mm. The results given in this report have
been plotted from the digital data.

The information provided on the charts comprise:

o Cone resistance — the actual end bearing force divided
by the cross sectional area of the cone — expressed in
MPa.

o Sleeve friction — the frictional force on the sleeve divided
by the surface area — expressed in kPa.

e Friction ratio — the ratio of sleeve friction to cone
resistance, expressed as a percentage.

The ratios of the sleeve resistance to cone resistance
will vary with the type of soil encountered, with higher
relative friction in clays than in sands. Friction ratios of
1% to 2% are commonly encountered in sands and
occasionally very soft clays, rising to 4% to 10% in stiff
clays and peats. Soil descriptions based on cone
resistance and friction ratios are only inferred and must
not be considered as exact.

Correlations between EFCP and SPT values can be
developed for both sands and clays but may be site specific.

Interpretation of EFCP values can be made to empirically
derive modulus or compressibility values to allow calculation
of foundation settlements.

Stratification can be inferred from the cone and friction
traces and from experience and information from nearby
boreholes etc. Where shown, this information is presented
for general guidance, but must be regarded as interpretive.
The test method provides a continuous profile of
engineering properties but, where precise information on soil
classification is required, direct drilling and sampling may be
preferable.

Portable Dynamic Cone Penetrometers: Portable
Dynamic Cone Penetrometer (DCP) tests are carried out by
driving a rod into the ground with a sliding hammer and
counting the blows for successive 100mm increments of
penetration.
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Two relatively similar tests are used:

o Cone penetrometer (commonly known as the Scala
Penetrometer) — a 16mm rod with a 20mm diameter
cone end is driven with a 9kg hammer dropping 510mm
(AS1289, Test F3.2). The test was developed initially
for pavement subgrade investigations, and correlations
of the test results with California Bearing Ratio have
been published by various Road Authorities.

o Perth sand penetrometer — a 16mm diameter flat ended
rod is driven with a 9kg hammer, dropping 600mm
(AS1289, Test F3.3). This test was developed for
testing the density of sands (originating in Perth) and is
mainly used in granular soils and filling.

LOGS

The borehole or test pit logs presented herein are an
engineering and/or geological interpretation of the sub-
surface 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 driling 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:

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

e A localised perched water table may lead to an
erroneous indication of the true water table.

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

e The use of water or mud as a drilling fluid will mask any
groundwater inflow. Water has to be blown out of the
hole and drilling mud must be washed out of the hole or
‘reverted’ chemically if water observations are to be
made.
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More reliable measurements can be made by installing
standpipes which are read after stabilising at intervals
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 etc) or 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 of importance to a project, then frequent test
pit excavations are preferable to boreholes.

LABORATORY TESTING

Laboratory testing is normally carried out in accordance with
Australian Standard 1289 ‘Methods of Testing Soil for
Engineering Purposes’. Details of the test procedure used
are given on the individual report forms.

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. Where
the report has been prepared for a specific design proposal
(eg. a three storey building) the information and
interpretation may not be relevant if the design proposal is
changed (eg to a twenty storey building). 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 report as it relates to
interpretation of subsurface conditions, discussion of
geotechnical aspects and recommendations or suggestions
for design and construction. However, the Company cannot
always anticipate or assume responsibility for:

e Unexpected variations in ground conditions — the
potential for this will be partially dependent on borehole
spacing and sampling frequency as well as investigation
technique.

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

e The actions of persons or contractors responding to
commercial pressures.
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If these occur, the company will be pleased to assist with
investigation or advice to resolve any problems occurring.

SITE ANOMALIES

In the event that conditions encountered on site during
construction appear to vary from those which were expected
from the information contained in the report, the company
requests that it immediately be notified. Most problems are
much more readily resolved when conditions are exposed
that at some later stage, well after the event.

REPRODUCTION OF INFORMATION FOR
CONTRACTUAL PURPOSES

Attention is drawn to the document ‘Guidelines for the
Provision of Geotechnical Information in Tender Documents’,
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 appropriate 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.

Copyright in all documents (such as drawings, borehole or
test pit logs, reports and specifications) provided by the
Company shall remain the property of Jeffery and
Katauskas Pty Ltd. Subject to the payment of all fees due,
the Client alone shall have a licence to use the documents
provided for the sole purpose of completing the project to
which they relate. License to use the documents may be
revoked without notice if the Client is in breach of any
objection to make a payment to us.

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.

SITE INSPECTION

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

Requirements could range from:

i) a site visit to confirm that conditions exposed are no
worse than those interpreted, to

i) a visit to assist the contractor or other site personnel in
identifying various soil/rock types such as appropriate
footing or pier founding depths, or

i) full time engineering presence on site.
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GRAPHIC LOG SYMBOLS FOR SOILS AND ROCKS

SOIL
m FILL CONGLOMERATE
E E i TOPSOIL SANDSTONE
/ CLAY (CL, CH) SHALE
SILT (ML, MH) ——— SILTSTONE, MUDSTONE,
CLAYSTONE
SAND (SP, SW) TTTL LIMESTONE
IITITII L
o
I IIT
GRAVEL (GP, GW) PHYLLITE, SCHIST
SANDY CLAY (CL, CH) TUFF
SILTY CLAY (CL, CH) -~ GRANITE, GABBRO
73 \:T
AN
CLAYEY SAND (SC) TR DOLERITE, DIORITE
ot ot
++ + +
SILTY SAND (SM) VWV BASALT, ANDESITE
VERVARN
YN N
GRAVELLY CLAY (CL, CH) % QUARTZITE
e

CLAYEY GRAVEL (GC)

SANDY SILT (ML)

PEAT AND ORGANIC SOILS

DEFECTS AND INCLUSIONS

CLAY SEAM

il

SHEARED OR CRUSHED

BRECCIATED OR
koo= SHATTERED SEAM/ZONE

®$ | IRONSTONE GRAVEL

ORGANIC MATERIAL

OTHER MATERIALS

“ _ch
BITUMINOUS CONCRETE,
COAL

E“J,] COLLUVIUM

CONCRETE

& &
a4 A& &
a &
& & A&
a8

JKG Graphic Log Symbols for Soils and Rocks Rev1 July12
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Note: 1 Soils possessing characteristics of two groups are designated by combinations of group symbols (eg. GW-GC, well graded gravel-sand mixture with clay fines).

2 Soils with liquid limits of the order of 35 to 50 may be visually classified as being of medium plasticity.
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LOG SYMBOLS

LOG COLUMN SYMBOL DEFINITION
Groundwater Record \ 4 Standing water level. Time delay following completion of drilling may be shown.
—e— Extent of borehole collapse shortly after drilling.
r— Groundwater seepage into borehole or excavation noted during drilling or excavation.
Samples ES Soil sample taken over depth indicated, for environmental analysis.
us50 Undisturbed 50mm diameter tube sample taken over depth indicated.
DB Bulk disturbed sample taken over depth indicated.
DS Small disturbed bag sample taken over depth indicated.
ASB Soil sample taken over depth indicated, for asbestos screeniing.
ASS Soil sample taken over depth indicated, for acid sulfate soil analysis.
SAL Soil sample taken over depth indicated, for salinity analysis.
Field Tests N =17 Standard Penetration Test (SPT) performed between depths indicated by lines. Individual figures
4,7,10 show blows per 150mm penetration. ‘R’ as noted below.
Nc = 5 . ) . . .
Solid Cone Penetration Test (SCPT) performed between depths indicated by lines. Individual
7 | figures show blows per 150mm penetration for 60 degree solid cone driven by SPT hammer.
R ‘R’ refers to apparent hammer refusal within the corresponding 150mm depth increment.
VNS =25 Vane shear reading in kPa of Undrained Shear Strength.
PID = 100 Photoionisation detector reading in ppm (Soil sample headspace test).
Moisture Condition MC>PL Moisture content estimated to be greater than plastic limit.
(Cohesive Soils) MC~PL Moisture content estimated to be approximately equal to plastic limit.
MC<PL Moisture content estimated to be less than plastic limit.
(Cohesionless Soils) D DRY — Runs freely through fingers.
M MOIST — Does not run freely but no free water visible on soil surface.
W WET — Free water visible on soil surface.
Strength VS VERY SOFT — Unconfined compressive strength less than 25kPa
(Consi_stency_) S SOFT — Unconfined compressive strength 25-50kPa
Cohesive Soils F FIRM — Unconfined compressive strength 50-100kPa
St STIFF — Unconfined compressive strength 100-200kPa
VSt VERY STIFF - Unconfined compressive strength 200-400kPa
H HARD -— Unconfined compressive strength greater than 400kPa
() Bracketed symbol indicates estimated consistency based on tactile examination or other tests.
Density Index/ Density Index (Ip) Range (%) SPT ‘N’ Value Range (Blows/300mm)
Relative Density VL Very Loose <15 0-4
(Cohesionless Soils) L Loose 15-35 4-10
MD Medium Dense 35-65 10-30
D Dense 65-85 30-50
VD Very Dense >85 >50
() Bracketed symbol indicates estimated density based on ease of drilling or other tests.
Hand Penetrometer 300 Numbers indicate individual test results in kPa on representative undisturbed material unless
Readings 250 noted
otherwise.
Remarks V' bit Hardened steel ‘V’ shaped bit.
TC bit Tungsten carbide wing bit.

Te

Penetration of auger string in mm under static load of rig applied by drill head hydraulics without
rotation of augers.
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LOG SYMBOLS continued

ROCK MATERIAL WEATHERING CLASSIFICATION

TERM SYMBOL DEFINITION

Residual Soil RS Soil developed on extremely weathered rock; the mass structure and substance fabric are no longer
evident; there is a large change in volume but the soil has not been significantly transported.

Extremely weathered rock XW Rock is weathered to such an extent that it has “soil” properties, ie it either disintegrates or can be
remoulded, in water.

Distinctly weathered rock DW Rock strength usually changed by weathering. The rock may be highly discoloured, usually by
ironstaining. Porosity may be increased by leaching, or may be decreased due to deposition of
weathering products in pores.

Slightly weathered rock SW Rock is slightly discoloured but shows little or no change of strength from fresh rock.

Fresh rock FR Rock shows no sign of decomposition or staining.

ROCK STRENGTH

Rock strength is defined by the Point Load Strength Index (Is 50) and refers to the strength of the rock substance in the direction normal to the
bedding. The test procedure is described by the International Journal of Rock Mechanics, Mining, Science and Geomechanics.
Abstract Volume 22, No 2, 1985.

TERM SYMBOL Is (50) MPa FIELD GUIDE
Extremely Low: EL Easily remoulded by hand to a material with soil properties.
0.03
Very Low: VL May be crumbled in the hand. Sandstone is “sugary” and friable.
0.1
Low: L A piece of core 150mm long x 50mm dia. may be broken by hand and easily scored with a
' knife. Sharp edges of core may be friable and break during handling.
0.3
Medium Strength: M A_piecg of core 150mm long x 50mm dia. can be broken by hand with difficulty. Readily scored
with knife.
1
. A piece of core 150mm long x 50mm dia. core cannot bie broken by hand, can be slightly
High: H scratched or scored with knife; rock rings under hammer.
3
Very High: VH A piece of core 150mm long x 50mm dia. may be broken with hand-held pick after more than
ery Figh: one blow. Cannot be scratched with pen knife; rock rings under hammer.
10
Extremely High: EH A_piece of core 150mm long x 50mm dia. is very difficullt to break with hand-held hammer.
Rings when struck with a hammer.

ABBREVIATIONS USED IN DEFECT DESCRIPTION

ABBREVIATION DESCRIPTION NOTES
Be Bedding Plane Parting Defect orientations measured relative to the normal to the long core axis
CS Clay Seam (ie relative to horizontal for vertical holes)
J Joint
P Planar
Un Undulating
S Smooth
R Rough
IS Ironstained

XWS Extremely Weathered Seam
Cr Crushed Seam
60t Thickness of defect in millimetres
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Envirolab Services Pty Ltd
ABN 37 112 535 645

-
EnVI ROLHB 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 98737

Client:

Environmental Investigation Services
PO Box 976

North Ryde BC

NSW 1670

Attention: Brendan Page

Sample log in details:

Your Reference: E25921KP, Pymble

No. of samples: 37 soils

Date samples received / completed instructions received 10/10/13 [/ 10/10/13

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 17/10/13 /[ 15/10/13

Date of Preliminary Report: Not issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

y

y
JacintafHurst
Labogatory Manager

\

NATA
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Client Reference:

E25921KP, Pymble

VTRH(C6-C10)/BTEXNin Soil
Our Reference: UNITS 98737-2 98737-3 98737-5 98737-12 98737-15
Your Reference | --eemeeeeeee- BH104 BH104 BH105 BH106 BH107
[91=70112 AN [e— 0.4-0.5 0.9-1.0 0.1-0.2 0.6-0.7 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 05/10/2013
Type of sample Soil Soil Soil Soil Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 15/10/2013 15/10/2013 15/10/2013 15/10/2013 15/10/2013
TRHCs - Co mag/kg <25 <25 <25 <25 <25
TRHCs6 - C10 mg/kg <25 <25 <25 <25 <25
VTPHCs - C10 lessBTEX (F1) mg/kg <25 <25 <25 <25 <25
Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Toluene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1 <1 <1 <1 <1
m+p-xylene mag/kg <2 <2 <2 <2 <2
o-Xylene mg/kg <1 <1 <1 <1 <1
naphthalene mg/kg <1 <1 <1 <1 <1
Surrogate aaa-Trifluorotoluene % 101 101 105 96 100
VTRH(C6-C10)/BTEXNin Soil
Our Reference: UNITS 98737-18 98737-21 98737-22 98737-24 98737-27
Your Reference | —-emeeeeeee- BH108 BH109 BH109 BH112 BH113
[01=701(2 A [pe—— 0.9-1.0 0.1-0.2 0.4-0.5 0.1-0.2 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 09/10/2013 09/10/2013
Type of sample Soll Soil Soil Soll Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 15/10/2013 15/10/2013 15/10/2013 15/10/2013 15/10/2013
TRHCs - Co mg/kg <25 <25 <25 <25 <25
TRHCs6 - C10 mg/kg <25 <25 <25 <25 <25
VTPHCs - C10 lessBTEX (F1) mag/kg <25 <25 <25 <25 <25
Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Toluene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1 <1 <1 <1 <1
m+p-xylene mag/kg <2 <2 <2 <2 <2
o-Xylene mg/kg <1 <1 <1 <1 <1
naphthalene mg/kg <1 <1 <1 <1 <1
Surrogate aaa-Trifluorotoluene % 99 101 98 92 94
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Client Reference:

E25921KP, Pymble

VTRH(C6-C10)/BTEXNin Soil
Our Reference: UNITS 98737-29 98737-30 98737-35
Your Reference [ ---meeeeeeee- BH113 DUP1 TS1
Depth | e 0.9-1.0 - -
Date Sampled 09/10/2013 09/10/2013 09/10/2013
Type of sample Soll Soil Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013
Date analysed - 15/10/2013 15/10/2013 15/10/2013
TRHCs - Co ma/kg <25 <25 [NA]
TRHC6 - C10 mg/kg <25 <25 [NA]
VTPHCs - C10 less BTEX (F1) mg/kg <25 <25 [NA]
Benzene mg/kg <0.2 <0.2 108%
Toluene mg/kg <0.5 <0.5 108%
Ethylbenzene mg/kg <1 <1 107%
m+p-xylene ma/kg <2 <2 106%
0-Xylene mg/kg <1 <1 107%
naphthalene ma/kg <1 <1 [NA]
Surrogate aaa-Trifluorotoluene % 102 100 92
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Client Reference:

E25921KP, Pymble

SVTRH (C10-C40) in Soil

Our Reference: UNITS 98737-2 98737-3 98737-5 98737-12 98737-15
Your Reference [ ---meeeeeeee- BH104 BH104 BH105 BH106 BH107
[D1=70112 A [ 0.4-0.5 0.9-1.0 0.1-0.2 0.6-0.7 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 05/10/2013
Type of sample Soll Soil Soil Soil Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 15/10/2013 15/10/2013 15/10/2013 15/10/2013 15/10/2013
TRHCw - Cu ma/kg <50 <50 <50 <50 <50
TRHC15 -C= mg/kg <100 <100 <100 <100 <100
TRHC2 -C3 mg/kg <100 <100 <100 <100 <100
TRH>C10-C16 mg/kg <50 <50 <50 <50 <50
TRH>C10 - C16 less Naphthalene mg/kg <50 <50 <50 <50 <50
(F2)
TRH>C16-C3 mag/kg <100 <100 <100 <100 <100
TRH>C3-Cx mg/kg <100 <100 <100 <100 <100
Surrogate o-Terphenyl % 107 101 102 105 103
sVTRH (C10-C40)in Sail
Our Reference: UNITS 98737-18 98737-21 98737-22 98737-24 98737-27
Your Reference | --eeeeeeeeee- BH108 BH109 BH109 BH112 BH113
Depth | - 0.9-1.0 0.1-0.2 0.4-0.5 0.1-0.2 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 09/10/2013 09/10/2013
Type of sample Soil Soil Soil Soil Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 15/10/2013 15/10/2013 15/10/2013 15/10/2013 15/10/2013
TRHCw0 - Cu4 mag/kg <50 <50 <50 <50 <50
TRHC15 -C28 mg/kg <100 <100 <100 <100 <100
TRHC - C3s mag/kg <100 <100 <100 <100 <100
TRH>C10-C16 mg/kg <50 <50 <50 <50 <50
TRH>C1o - C16 less Naphthalene mg/kg <50 <50 <50 <50 <50
(F2)
TRH>C16-C mag/kg <100 <100 <100 <100 <100
TRH>Cxu-Co mg/kg <100 <100 <100 <100 <100
Surrogate o-Terphenyl % 104 103 102 106 103
Envirolab Reference: 98737 Page 4 of 26
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Client Reference:

E25921KP, Pymble

SVTRH (C10-C40) in Soil

Our Reference: UNITS 98737-29 98737-30
Your Reference [ ---meeeeeeee- BH113 DUP1
Depth | - 0.9-1.0 -
Date Sampled 09/10/2013 09/10/2013
Type of sample Soll Soil
Date extracted - 14/10/2013 14/10/2013
Date analysed - 15/10/2013 15/10/2013
TRHC10 -Cua ma/kg <50 <50
TRHC15 - C28 ma/kg <100 <100
TRHC» -C3 mg/kg <100 <100
TRH>C10-C16 mag/kg <50 <50
TRH>C10 - C16 less Naphthalene ma/kg <50 <50
(F2)
TRH>C16-C ma/kg <100 <100
TRH>Cxu-Co mg/kg <100 <100
Surrogate o-Terphenyl % 102 101
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Client Reference:

E25921KP, Pymble

PAHSs in Soil
Our Reference: UNITS 98737-2 98737-3 98737-5 98737-12 98737-15
Your Reference [ ---meeeeeeee- BH104 BH104 BH105 BH106 BH107
Depth | - 0.4-0.5 0.9-1.0 0.1-0.2 0.6-0.7 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 05/10/2013
Type of sample Soll Soil Soil Soil Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Naphthalene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluoranthene ma/kg <0.1 <0.1 <0.1 0.1 <0.1
Pyrene mg/kg <0.1 <0.1 <0.1 0.1 <0.1
Benzo(a)anthracene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(b+k)fluoranthene ma/kg <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 0.06 <0.05
Indeno(1,2,3-c,d)pyrene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(a)pyrene TEQNEPM B1 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Total +ve PAH's ma/kg NIL (+)VE NIL (+)VE NIL (+)VE 0.26 NIL (+)VE
Surrogate p-Terphenyl-d14 % 105 100 97 105 104
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Client Reference:

E25921KP, Pymble

PAHSs in Soil
Our Reference: UNITS 98737-18 98737-21 98737-22 98737-24 98737-27
Your Reference [ ---meeeeeeee- BH108 BH109 BH109 BH112 BH113
[91=Y5,11 J (Epe— 0.9-1.0 0.1-0.2 0.4-0.5 0.1-0.2 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 09/10/2013 09/10/2013
Type of sample Soll Soil Soil Soil Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Naphthalene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene ma/kg 0.2 <0.1 <0.1 <0.1 <0.1
Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluoranthene mg/kg 0.3 <0.1 <0.1 <0.1 0.1
Pyrene mg/kg 0.3 <0.1 <0.1 <0.1 0.1
Benzo(a)anthracene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chrysene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Benzo(b+k)fluoranthene ma/kg <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(a)pyrene mg/kg 0.15 <0.05 <0.05 <0.05 0.05
Indeno(1,2,3-c,d)pyrene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(a)pyrene TEQNEPM B1 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Total +ve PAH's ma/kg 1.2 NIL (+)VE NIL (+)VE NIL (+)VE 0.29
Surrogate p-Terphenyl-d14 % 95 97 99 99 93
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Client Reference:

E25921KP, Pymble

PAHSs in Soil
Our Reference: UNITS 98737-29 98737-30
Your Reference [ ---meeeeeeee- BH113 DUP1
Depth | e 0.9-1.0 -
Date Sampled 09/10/2013 09/10/2013
Type of sample Soll Soil
Date extracted - 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013
Naphthalene ma/kg <0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1
Acenaphthene ma/kg <0.1 <0.1
Fluorene mg/kg <0.1 <0.1
Phenanthrene ma/kg <0.1 <0.1
Anthracene mg/kg <0.1 <0.1
Fluoranthene ma/kg <0.1 <0.1
Pyrene mg/kg <0.1 <0.1
Benzo(a)anthracene ma/kg <0.1 <0.1
Chrysene mg/kg <0.1 <0.1
Benzo(b+k)fluoranthene ma/kg <0.2 <0.2
Benzo(a)pyrene mg/kg <0.05 <0.05
Indeno(1,2,3-c,d)pyrene ma/kg <0.1 <0.1
Dibenzo(a,h)anthracene mg/kg <0.1 <0.1
Benzo(g,h,i)perylene ma/kg <0.1 <0.1
Benzo(a)pyrene TEQNEPM B1 mg/kg <0.5 <0.5
Total +ve PAH's ma/kg NIL (+)VE NIL (+)VE
Surrogate p-Terphenyl-d14 % 103 929
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Client Reference:

E25921KP, Pymble

Organochlorine Pesticides in soil
Our Reference: UNITS 98737-2 98737-3 98737-5 98737-12 98737-15
Your Reference | —meemmeeeee- BH104 BH104 BH105 BH106 BH107
Depth | - 0.4-0.5 0.9-1.0 0.1-0.2 0.6-0.7 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 05/10/2013
Type of sample Soll Soil Soil Soil Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
HCB ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-BHC ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aldrin ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-Chlordane ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan| ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dieldrin ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDD ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfanll mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDT ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Sulphate ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 94 89 89 93 93
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Client Reference:

E25921KP, Pymble

Organochlorine Pesticides in soil
Our Reference: UNITS 98737-18 98737-21 98737-22 98737-24 98737-27
Your Reference | —meemmeeeee- BH108 BH109 BH109 BH112 BH113
[91=Y5,11 J (Epe— 0.9-1.0 0.1-0.2 0.4-0.5 0.1-0.2 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 09/10/2013 09/10/2013
Type of sample Soll Soil Soil Soil Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
HCB ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-BHC ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aldrin ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-Chlordane ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan| ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dieldrin ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDD ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfanll mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDT ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Sulphate ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 95 93 95 99 95
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Client Reference:

E25921KP, Pymble

Organochlorine Pesticides in soil
Our Reference: UNITS 98737-29 98737-30
Your Reference [ ---meeeeeeee- BH113 DUP1
Depth | e 0.9-1.0 -
Date Sampled 09/10/2013 09/10/2013
Type of sample Soll Soil
Date extracted - 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013
HCB ma/kg <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1
gamma-BHC ma/kg <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1
Aldrin ma/kg <0.1 <0.1
Heptachlor Epoxide mg/kg <0.1 <0.1
gamma-Chlordane ma/kg <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1
Endosulfan| ma/kg <0.1 <0.1
pp-DDE mg/kg <0.1 <0.1
Dieldrin ma/kg <0.1 <0.1
Endrin mg/kg <0.1 <0.1
pp-DDD ma/kg <0.1 <0.1
Endosulfanll mg/kg <0.1 <0.1
pp-DDT ma/kg <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1
Endosulfan Sulphate mg/kg <0.1 <0.1
Methoxychlor mg/kg <0.1 <0.1
Surrogate TCMX % 95 95
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Client Reference:

E25921KP, Pymble

Organophosphorus Pesticides

Our Reference: UNITS 98737-2 98737-3 98737-5 98737-12 98737-15
Your Reference | —meemmeeeee- BH104 BH104 BH105 BH106 BH107
Depth | - 0.4-0.5 0.9-1.0 0.1-0.2 0.6-0.7 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 05/10/2013
Type of sample Soll Soil Soil Soil Soil
Date extracted - 14/10/2013 | 14/10/2013 | 14/10/2013 | 14/10/2013 | 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Diazinon ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Bromophos-ethyl ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 94 89 89 93 93
Organophosphorus Pesticides
Our Reference: UNITS 98737-18 98737-21 98737-22 98737-24 98737-27
Your Reference | —meemeeeeee- BH108 BH109 BH109 BH112 BH113
Depth | e 0.9-1.0 0.1-0.2 0.4-0.5 0.1-0.2 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 09/10/2013 09/10/2013
Type of sample Soll Soil Soil Soil Soil
Date extracted - 14/10/2013 | 14/10/2013 | 14/10/2013 | 14/10/2013 | 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 95 93 95 99 95
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Client Reference:

E25921KP, Pymble

Organophosphorus Pesticides

Our Reference: UNITS 98737-29 98737-30
Your Reference [ ---meeeeeeee- BH113 DUP1
Depth | e 0.9-1.0 -
Date Sampled 09/10/2013 09/10/2013
Type of sample Soll Soil
Date extracted - 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013
Diazinon ma/kg <0.1 <0.1
Dimethoate mg/kg <0.1 <0.1
Chlorpyriphos-methyl mg/kg <0.1 <0.1
Ronnel mg/kg <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1
Bromophos-ethyl ma/kg <0.1 <0.1
Ethion mg/kg <0.1 <0.1
Surrogate TCMX % 95 95
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Client Reference:

E25921KP, Pymble

PCBsin Soil
Our Reference: UNITS 98737-2 98737-3 98737-5 98737-12 98737-15
Your Reference | —meemmeeeee- BH104 BH104 BH105 BH106 BH107
Depth | - 0.4-0.5 0.9-1.0 0.1-0.2 0.6-0.7 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 05/10/2013
Type of sample Soll Soil Soil Soil Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Arochlor 1016 ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1232 ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1248 ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1260 ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 94 89 89 93 93
PCBsin Soil
Our Reference: UNITS 98737-18 98737-21 98737-22 98737-24 98737-27
Your Reference | --emmeeeeee- BH108 BH109 BH109 BH112 BH113
[91=70112 A Epe— 0.9-1.0 0.1-0.2 0.4-0.5 0.1-0.2 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 09/10/2013 09/10/2013
Type of sample Soll Soil Soil Soll Soil
Date extracted - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 95 93 95 99 95
PCBsin Soil
Our Reference: UNITS 98737-29 98737-30
Your Reference [ ---meeeeeeee- BH113 DUP1
Depth | e 0.9-1.0 -
Date Sampled 09/10/2013 09/10/2013
Type of sample Soll Soil
Date extracted - 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013
Arochlor 1016 mg/kg <0.1 <0.1
Arochlor 1221 mg/kg <0.1 <0.1
Arochlor 1232 mg/kg <0.1 <0.1
Arochlor 1242 mg/kg <0.1 <0.1
Arochlor 1248 mg/kg <0.1 <0.1
Arochlor 1254 mg/kg <0.1 <0.1
Arochlor 1260 mg/kg <0.1 <0.1
Surrogate TCLMX % 95 95
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Client Reference:

E25921KP, Pymble

Acid Extractable metals in soil
Our Reference: UNITS 98737-2 98737-3 98737-5 98737-12 98737-15
Your Reference | —meemmeeeee- BH104 BH104 BH105 BH106 BH107
Depth | - 0.4-0.5 0.9-1.0 0.1-0.2 0.6-0.7 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 05/10/2013
Type of sample Soll Soil Soil Soil Soil
Date digested - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Arsenic ma/kg 8 5 <4 6 <4
Cadmium mg/kg <04 <04 <0.4 <04 <0.4
Chromium ma/kg 7 8 3 13 4
Copper mg/kg 27 42 1 19 5
Lead ma/kg 18 20 <1 22 <1
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Nickel ma/kg 1 4 <1 5 <1
Zinc mg/kg 2 98 4 22 12
Acid Extractable metals in soil
Our Reference: UNITS 98737-18 98737-21 98737-22 98737-24 98737-27
Your Reference | --emmeeeeee- BH108 BH109 BH109 BH112 BH113
[91=70112 A Epe— 0.9-1.0 0.1-0.2 0.4-0.5 0.1-0.2 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 09/10/2013 09/10/2013
Type of sample Soll Soil Soil Soll Soil
Date digested - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Arsenic mg/kg 6 <4 5 6 4
Cadmium mg/kg <0.4 <0.4 <04 <0.4 <0.4
Chromium mg/kg 12 4 15 12 11
Copper mg/kg 20 7 14 14 17
Lead mg/kg 22 3 17 16 24
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Nickel mg/kg 8 1 1 4 6
Zinc mg/kg 28 6 5 23 38
Acid Extractable metals in soil
Our Reference: UNITS 98737-29 98737-30
Your Reference [ ---meeeeeeee- BH113 DUP1
Depth | e 0.9-1.0 -
Date Sampled 09/10/2013 09/10/2013
Type of sample Soll Soil
Date digested - 14/10/2013 14/10/2013
Date analysed - 14/10/2013 14/10/2013
Arsenic mg/kg 12 6
Cadmium mg/kg <04 <04
Chromium mg/kg 16 8
Copper mg/kg 30 26
Lead mg/kg 16 19
Mercury mg/kg <0.1 <0.1
Nickel mg/kg 3 <1
Zinc mg/kg 16 2
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Client Reference:

E25921KP, Pymble

Moisture
Our Reference: UNITS 98737-2 98737-3 98737-5 98737-12 98737-15
Your Reference | —meemmeeeee- BH104 BH104 BH105 BH106 BH107
Depth | e 0.4-0.5 0.9-1.0 0.1-0.2 0.6-0.7 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 05/10/2013
Type of sample Soll Soil Soil Soil Soil
Date prepared - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 15/10/2013 15/10/2013 15/10/2013 15/10/2013 15/10/2013
Moisture % 11 12 9.6 18 16
Moisture
Our Reference: UNITS 98737-18 98737-21 98737-22 98737-24 98737-27
Your Reference | —meemmeeeeee- BH108 BH109 BH109 BH112 BH113
Depth | e 0.9-1.0 0.1-0.2 0.4-0.5 0.1-0.2 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 09/10/2013 09/10/2013
Type of sample Soil Sail Soil Sail Soil
Date prepared - 14/10/2013 14/10/2013 14/10/2013 14/10/2013 14/10/2013
Date analysed - 15/10/2013 15/10/2013 15/10/2013 15/10/2013 15/10/2013
Moisture % 16 12 21 14 27
Moisture
Our Reference: UNITS 98737-29 98737-30
Your Reference | --eemmeeeeee- BH113 DUP1
9115111 I (R — 0.9-1.0 -
Date Sampled 09/10/2013 09/10/2013
Type of sample Soll Soil
Date prepared - 14/10/2013 14/10/2013
Date analysed - 15/10/2013 15/10/2013
Moisture % 13 11
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Client Reference:

E25921KP, Pymble

Asbestos ID - soils

Our Reference: UNITS 98737-1 98737-2 98737-5 98737-7 98737-8
Your Reference | -emmemeeeeee- BH104 BH104 BH105 BH105 BH105
Depth | - 0.1-0.2 0.4-0.5 0.1-0.2 0.9-1.0 1.5-1.95
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 04/10/2013
Type of sample Soil Sail Soil Sail Soil
Date analysed - 15/10/2013 15/10/2013 15/10/2013 15/10/2013 15/10/2013
Sample masstested g 12g 39 21g 99 15g
Sample Description - Coey fine- Coey/Brown Coey sandy Light brown Light brown
grained soil & fine-grained soil & rocks coarse- coarse-
rocks soil grained soil grained soll
Asbestos ID in soil - No asbestos No asbestos No asbestos No asbestos No asbestos
detected at detected at detected at detected at detected at
reportinglimit | reportinglimit | reportinglimit | reportinglimit | reportinglimit
of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg
Trace Analysis - Norespirable | Norespirable | Norespirable | Norespirable | Norespirable
fibres fibres fibres fibres fibres
detected detected detected detected detected
Asbestos ID - soils
Our Reference: UNITS 98737-10 98737-12 98737-13 98737-14 98737-15
Your Reference | -emmememeeee- BH106 BH106 BH106 BH106 BH107
Depth | - 0.0-0.1 0.6-0.7 15-1.6 3.0-3.3 0.1-0.2
Date Sampled 04/10/2013 04/10/2013 04/10/2013 04/10/2013 05/10/2013
Type of sample Soll Soil Soil Soil Soil
Date analysed - 15/10/2013 15/10/2013 15/10/2013 15/10/2013 15/10/2013
Sample masstested g 369 9g 13g 32g 25¢g
Sample Description - Beige sandy Light brown Light brown Light brown Beige sandy
soil & rocks fine-grained fine-grained fine-grained soil & rocks
soil soil soil

Asbestos ID in soil

Trace Analysis

No asbestos
detected at
reporting limit
of 0.1g/kg
No respirable

fibres
detected

No asbestos
detected at
reporting limit
of 0.1g/kg
No respirable

fibres
detected

No asbestos
detected at
reporting limit
of 0.1g/kg
No respirable

fibres
detected

No asbestos
detected at
reporting limit
of 0.1g/kg
No respirable

fibres
detected

No asbestos
detected at
reporting limit
of 0.1g/kg
No respirable

fibres
detected
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Client Reference:

E25921KP, Pymble

Asbestos ID - soils
Our Reference:

UNITS 98737-16 98737-18 98737-19 98737-21 98737-24
Your Reference | -emmemeeeeee- BH107 BH108 BH108 BH109 BH112
Depth | - 0.4-0.5 0.9-1.0 1.5-1.95 0.1-0.2 0.1-0.2
Date Sampled 05/10/2013 04/10/2013 04/10/2013 04/10/2013 09/10/2013
Type of sample Soll Soil Soil Soil Soil
Date analysed - 15/10/2013 15/10/2013 15/10/2013 15/10/2013 15/10/2013
Sample masstested g 89 79 8g 30g 10g
Sample Description - Brown fine- Brown fine- Brown fine- Coey sandy Brown fine-
grained soil grained soil grained soil soil & rocks grained soil
Asbestos ID in soil - No asbestos No asbestos No asbestos No asbestos No asbestos
detected at detected at detected at detected at detected at
reporting limit reporting limit reporting limit reportinglimit | reporting limit
of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg
Trace Analysis - Norespirable | Norespirable | Norespirable | Norespirable | Norespirable
fibres fibres fibres fibres fibres
detected detected detected detected detected
Asbestos ID - soils
Our Reference: UNITS 98737-27
Your Reference | —meemmeeeee- BH113
Depth | e 0.1-0.2
Date Sampled 09/10/2013
Type of sample Soil
Date analysed - 15/10/2013
Sample masstested g 11g
Sample Description - Brown fine-
grained soil

Asbestos ID in soil

Trace Analysis

No asbestos
detected at

reporting limit
of 0.1g/kg

No respirable

fibres
detected
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Client Reference: E25921KP, Pymble

Method ID Methodology Summary

Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1
Guideline on Investigation Levels for Soil and Groundwater.

Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-FID.

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater.
Note Naphthalene is determined from the VOC analysis.

Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater -
2013.

Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by

GCwithdual ECD's.

Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GCwithdual ECD's.

Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.
Metals-020 ICP- Determination of various metals by ICP-AES.
AES
Metals-021 CV- Determination of Mercury by Cold Vapour AAS.
AAS
Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.
ASB-001 Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and
Dispersion Staining Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard
4964-2004.
Envirolab Reference: 98737 Page 19 of 26
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Client Reference:

E25921KP, Pymble

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
VTRH(C6-C10)/BTEXNin BasellDuplicate ll%RPD
Soil
Date extracted - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-3 14/10/2013
013
Date analysed - 15/10/2 98737-2 15/10/2013|15/10/2013 LCS-3 15/10/2013
013
TRHCsé - Co mg/kg 25 Org-016 <25 98737-2 <25]|<25 LCS-3 123%
TRHCe - C10 mg/kg 25 Org-016 <25 98737-2 <25||<25 LCS-3 123%
Benzene mg/kg 0.2 Org-016 <0.2 98737-2 <0.2||<0.2 LCS-3 115%
Toluene mg/kg 0.5 Org-016 <0.5 98737-2 <0.5(|<0.5 LCS-3 128%
Ethylbenzene mg/kg 1 Org-016 <1 98737-2 <1||<1 LCS-3 120%
m+p-xylene mg/kg 2 Org-016 << 98737-2 <2||<2 LCS-3 125%
o-Xylene mg/kg 1 Org-016 <1 98737-2 <1||<1 LCS-3 123%
naphthalene mg/kg 1 Org-014 <1 98737-2 <1lj<1 [NR] [NR]
Surrogate aaa- % Org-016 104 98737-2 101||94||RPD:7 LCS-3 105%
Trifluorotoluene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
svTRH (C10-C40)in Soil Base Il Duplicate | %RPD
Date extracted - 14/10/2 98737-2 14/10/2013| 14/10/2013 LCS-3 14/10/2013
013
Date analysed - 15/10/2 98737-2 15/10/2013|15/10/2013 LCS-3 15/10/2013
013
TRHCw - C14 mg/kg 50 Org-003 <50 98737-2 <50]|<50 LCS-3 132%
TRHC15 -C28 mg/kg 100 Org-003 <100 98737-2 <100(| <100 LCS-3 124%
TRHC> -C3s mg/kg 100 Org-003 <100 98737-2 <100(] <100 LCS-3 97%
TRH>C10-C16 mg/kg 50 Org-003 <50 98737-2 <50]|<50 LCS-3 132%
TRH>C16-C3s mg/kg 100 Org-003 <100 98737-2 <100(| <100 LCS-3 127%
TRH>C2-C4 mg/kg 100 Org-003 <100 98737-2 <100(| <100 LCS-3 97%
Surrogate o-Terphenyl % Org-003 103 98737-2 107|103 ||RPD: 4 LCS-3 110%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
PAHsin Soil BasellDuplicate ll%RPD
Date extracted - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-3 14/10/2013
013
Date analysed - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-3 14/10/2013
013
Naphthalene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 LCS-3 100%
subset
Acenaphthylene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
subset
Acenaphthene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
subset
Fluorene ma/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 LCS-3 98%
subset
Phenanthrene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 LCS-3 97%
subset
Anthracene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
subset
Fluoranthene mag/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 LCS-3 96%
subset
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Client Reference:

E25921KP, Pymble

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
PAHSsin Soil BasellDuplicate ll%RPD
Pyrene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 LCS-3 98%
subset
Benzo(a)anthracene ma/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
subset
Chrysene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 LCS-3 94%
subset
Benzo(b+k)fluoranthene mg/kg 0.2 Org-012 <0.2 98737-2 <0.2]|<0.2 [NR] [NR]
subset
Benzo(a)pyrene mag/kg 0.05 Org-012 <0.05 98737-2 <0.05(|<0.05 LCS-3 99%
subset
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
subset
Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
subset
Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 98737-2 <0.1]|<0.1 [NR] INR]
subset
Surrogate p-Terphenyl- % Org-012 97 98737-2 105(|101||RPD: 4 LCS-3 94%
di4 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Organochlorine Basell Duplicate | %RPD
Pesticides in soil
Date extracted - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-3 14/10/2013
013
Date analysed - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-3 14/10/2013
013
HCB mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
alpha-BHC mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 88%
gamma-BHC mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
beta-BHC mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 90%
Heptachlor mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 91%
delta-BHC mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Aldrin mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 91%
Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 91%
gamma-Chlordane mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
alpha-chlordane mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Endosulfan| mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
pp-DDE mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 95%
Dieldrin mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 92%
Endrin mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 86%
pp-DDD mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 104%
Endosulfanll mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
pp-DDT mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 LCS-3 95%
Methoxychlor mg/kg 0.1 Org-005 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Surrogate TCMX % Org-005 91 98737-2 941|92||RPD: 2 LCS-3 90%
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Client Reference:

E25921KP, Pymble

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Organophosphorus BasellDuplicate ll%RPD
Pesticides
Date extracted - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-3 14/10/2013
013
Date analysed - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-3 14/10/2013
013
Diazinon mg/kg 0.1 Org-008 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Dimethoate mg/kg 0.1 Org-008 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Ronnel mg/kg 0.1 Org-008 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Chlorpyriphos mg/kg 0.1 Org-008 <0.1 98737-2 <0.1]|<0.1 LCS-3 86%
Fenitrothion mg/kg 0.1 Org-008 <0.1 98737-2 <0.1]|<0.1 LCS-3 130%
Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Ethion mg/kg 0.1 Org-008 <0.1 98737-2 <0.1]|<0.1 LCS-3 113%
Surrogate TCMX % Org-008 91 98737-2 94||92||RPD: 2 LCS-3 92%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
PCBsin Soil Base Il Duplicate | %RPD
Date extracted - 14/10/2 98737-2 14/10/2013| 14/10/2013 LCS-3 14/10/2013
013
Date analysed - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-3 14/10/2013
013
Arochlor 1016 mg/kg 0.1 Org-006 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Arochlor 1221 mag/kg 0.1 Org-006 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Arochlor 1232 mg/kg 0.1 Org-006 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Arochlor 1242 mag/kg 0.1 Org-006 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Arochlor 1248 mg/kg 0.1 Org-006 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Arochlor 1254 mg/kg 0.1 Org-006 <0.1 98737-2 <0.1]|<0.1 LCS-3 99%
Arochlor 1260 mg/kg 0.1 Org-006 <0.1 98737-2 <0.1]|<0.1 [NR] [NR]
Surrogate TCLMX % Org-006 91 98737-2 94||92||RPD: 2 LCS-3 84%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Acid Extractable metals Base Il Duplicate | %RPD
in soll
Date digested - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-1 14/10/2013
013
Date analysed - 14/10/2 98737-2 14/10/2013|14/10/2013 LCS-1 14/10/2013
013
Arsenic mg/kg 4 Metals-020 <4 98737-2 8||6||RPD: 29 LCS-1 97%
ICP-AES
Cadmium mg/kg 0.4 Metals-020 <04 98737-2 <0.4||<0.4 LCS-1 95%
ICP-AES
Chromium mag/kg 1 Metals-020 <1 98737-2 7(|7||RPD:0O LCS-1 100%
ICP-AES
Copper mg/kg 1 Metals-020 <1 98737-2 27|26 ||RPD: 4 LCS-1 98%
ICP-AES
Lead mg/kg 1 Metals-020 <1 98737-2 18||18||RPD:0 LCS-1 98%
ICP-AES
Mercury mg/kg 0.1 Metals-021 <0.1 98737-2 <0.1]|<0.1 LCS-1 91%
CV-AAS
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Client Reference:

E25921KP, Pymble

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Acid Extractable metals Base Il Duplicate | %RPD
in soll
Nickel mg/kg 1 Metals-020 <1 98737-2 1)|<1 LCS-1 100%
ICP-AES
Zinc mg/kg 1 Metals-020 <1 98737-2 2]|2||RPD:0 LCS-1 101%
ICP-AES
QUALITY CONTROL UNITS PQL METHOD Blank
Moisture
Date prepared - [NT]
Date analysed - [NT]
Moisture % 0.1 Inorg-008 [NT]
QUALITY CONTROL UNITS PQL METHOD Blank
Asbestos ID - soils
Date analysed - [NT]
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
VTRH(C6-C10)/BTEXNin Base + Duplicate + %RPD
Soil
Date extracted - 98737-29 14/10/2013|14/10/2013 98737-3 14/10/2013
Date analysed - 98737-29 15/10/2013|15/10/2013 98737-3 15/10/2013
TRHCsé - Co mg/kg 98737-29 <25||<25 98737-3 117%
TRHCs - C10 mg/kg 98737-29 <25||<25 98737-3 117%
Benzene mg/kg 98737-29 <0.2]|<0.2 98737-3 110%
Toluene mg/kg 98737-29 <0.5||<0.5 98737-3 122%
Ethylbenzene mg/kg 98737-29 <1l||<1 98737-3 115%
m+p-xylene mg/kg 98737-29 <2||<2 98737-3 120%
0-Xylene mg/kg 98737-29 <l||<1 98737-3 118%
naphthalene mg/kg 98737-29 <1||<1 [NR] [NR]
Surrogate aaa- % 98737-29 102]|97||RPD:5 98737-3 100%
Trifluorotoluene
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
svTRH (C10-C40)in Soil Base + Duplicate + %RPD
Date extracted - 98737-29 14/10/2013|14/10/2013 98737-3 14/10/2013
Date analysed - 98737-29 15/10/2013|15/10/2013 98737-3 15/10/2013
TRHCw - C14 mg/kg 98737-29 <50]|<50 98737-3 131%
TRHC15 -C28 mg/kg 98737-29 <100]] <100 98737-3 126%
TRHC -C3s mg/kg 98737-29 <100](] <100 98737-3 108%
TRH>C10-C16 mg/kg 98737-29 <50]|<50 98737-3 131%
TRH>C16-C3 mg/kg 98737-29 <100]| <100 98737-3 126%
TRH>Cz:-C2 mg/kg 98737-29 <100]] <100 98737-3 108%
Surrogate o-Terphenyl % 98737-29 102(|100||RPD:2 98737-3 100%
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Client Reference:

E25921KP, Pymble

QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PAHsin Soil Base + Duplicate + %RPD
Date extracted - 98737-29 14/10/2013 || 14/10/2013 98737-3 14/10/2013
Date analysed - 98737-29 14/10/2013 || 14/10/2013 98737-3 14/10/2013
Naphthalene mg/kg 98737-29 <0.1]]<0.1 98737-3 96%
Acenaphthylene mg/kg 98737-29 <0.1|]<0.1 [NR] [NR]
Acenaphthene mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Fluorene mag/kg 98737-29 <0.1]]<0.1 98737-3 94%
Phenanthrene mg/kg 98737-29 <0.1|<0.1 98737-3 96%
Anthracene mg/kg 98737-29 <0.1]|<0.1 [NR] INR]
Fluoranthene mg/kg 98737-29 <0.1]|<0.1 98737-3 93%
Pyrene mag/kg 98737-29 <0.1]]<0.1 98737-3 95%
Benzo(a)anthracene mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Chrysene mg/kg 98737-29 <0.1|]<0.1 98737-3 89%
Benzo(b+k)fluoranthene mg/kg 98737-29 <0.2]|<0.2 [NR] INR]
Benzo(a)pyrene mag/kg 98737-29 <0.05||<0.05 98737-3 91%
Indeno(1,2,3-c,d)pyrene mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Dibenzo(a,h)anthracene mg/kg 98737-29 <0.1]|<0.1 [NR] INR]
Benzo(g,h,i)perylene mg/kg 98737-29 <0.1]|<0.1 [NR] INR]
Surrogate p-Terphenyl-d14 % 98737-29 103||99||RPD:4 98737-3 92%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Organochlorine Pesticides Base + Duplicate + %RPD
in soil
Date extracted - 98737-29 14/10/2013 || 14/10/2013 98737-3 14/10/2013
Date analysed - 98737-29 14/10/2013 || 14/10/2013 98737-3 14/10/2013
HCB mg/kg 98737-29 <0.1]|<0.1 [NR] [NR]
alpha-BHC ma/kg 98737-29 <0.1|<0.1 98737-3 87%
gamma-BHC mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
beta-BHC mg/kg 98737-29 <0.1||<0.1 98737-3 90%
Heptachlor mg/kg 98737-29 <0.1||<0.1 98737-3 90%
delta-BHC ma/kg 98737-29 <0.1|<0.1 NR] NR]
Aldrin mg/kg 98737-29 <0.1|<0.1 98737-3 90%
Heptachlor Epoxide mag/kg 98737-29 <0.1]]<0.1 98737-3 89%
gamma-Chlordane mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
alpha-chlordane mg/kg 98737-29 <0.1]|<0.1 [NR] INR]
Endosulfan| mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
pp-DDE mg/kg 98737-29 <0.1||<0.1 98737-3 93%
Dieldrin mg/kg 98737-29 <0.1|<0.1 98737-3 91%
Endrin ma/kg 98737-29 <0.1|<0.1 98737-3 83%
pp-DDD mg/kg 98737-29 <0.1|<0.1 98737-3 101%
Endosulfanli mag/kg 98737-29 <0.1]]<0.1 [NR] [NR]
pp-DDT mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Endrin Aldehyde mg/kg 98737-29 <0.1|]<0.1 [NR] [NR]
Endosulfan Sulphate mg/kg 98737-29 <0.1]|<0.1 98737-3 94%
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Client Reference:

E25921KP, Pymble

QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Organochlorine Pesticides Base + Duplicate + %RPD
in soil
Methoxychlor mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Surrogate TCMX % 98737-29 95||92||RPD:3 98737-3 89%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Organophosphorus Base + Duplicate + %RPD
Pesticides
Date extracted - 98737-29 14/10/2013 || 14/10/2013 98737-3 14/10/2013
Date analysed - 98737-29 14/10/2013|14/10/2013 98737-3 14/10/2013
Diazinon mg/kg 98737-29 <0.1]|<0.1 [NR] [NR]
Dimethoate mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Chlorpyriphos-methyl mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Ronnel mg/kg 98737-29 <0.1]|<0.1 [NR] [NR]
Chlorpyriphos mg/kg 98737-29 <0.1]]<0.1 98737-3 89%
Fenitrothion mg/kg 98737-29 <0.1]]<0.1 98737-3 132%
Bromophos-ethyl mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Ethion mg/kg 98737-29 <0.1]|<0.1 98737-3 117%
Surrogate TCMX % 98737-29 95]|92||RPD:3 98737-3 90%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PCBsin Soil Base + Duplicate + %RPD
Date extracted - 98737-29 14/10/2013 || 14/10/2013 98737-3 14/10/2013
Date analysed - 98737-29 14/10/2013|14/10/2013 98737-3 14/10/2013
Arochlor 1016 mg/kg 98737-29 <0.1|]<0.1 [NR] [NR]
Arochlor 1221 mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Arochlor 1232 mag/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Arochlor 1242 mg/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Arochlor 1248 mg/kg 98737-29 <0.1|]<0.1 [NR] [NR]
Arochlor 1254 mg/kg 98737-29 <0.1|<0.1 98737-3 100%
Arochlor 1260 mag/kg 98737-29 <0.1]]<0.1 [NR] [NR]
Surrogate TCLMX % 98737-29 95||92||RPD:3 98737-3 85%
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Acid Extractable metalsin Base + Duplicate + %RPD
soil
Date digested - 98737-29 14/10/2013 || 14/10/2013 98737-3 14/10/2013
Date analysed - 98737-29 14/10/2013|14/10/2013 98737-3 14/10/2013
Arsenic ma/kg 98737-29 12||12||RPD:0 98737-3 86%
Cadmium mg/kg 98737-29 <0.4||<0.4 98737-3 77%
Chromium mg/kg 98737-29 16|14 ||RPD: 13 98737-3 87%
Copper mg/kg 98737-29 30||28||RPD: 7 98737-3 95%
Lead ma/kg 98737-29 16|14 ||RPD: 13 98737-3 83%
Mercury mg/kg 98737-29 <0.1|<0.1 98737-3 #
Nickel mg/kg 98737-29 3||3||RPD:0 98737-3 87%
Zinc mg/kg 98737-29 16||14||RPD: 13 98737-3 ##
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Client Reference: E25921KP, Pymble

Report Comments:

Note: for asbestos, All samples analysed as received. However, samples are below the recommended
volume of 40-50g (50mL) as per AS4964-2004. This insufficient sample size may lead to

inaccurate interpretation of the result as it may not be representative of the sampled area.

Acid Extractable Metals in Soil: # Low spike recovery was obtained for this sample.
The sample was re-digested and re-spiked and the low recovery was confirmed.
This is due to matrix interferences. However, an acceptable recovery was

obtained for the LCS.

Acid Extractable Metals in Soil: ## Percent recovery is not possible to report due to the
inhomogeneous nature of the element/s in the sample/s. However an acceptable recovery
was obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Matt Mansfield

Asbestos ID was authorised by Approved Signatory: Matt Mansfield

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is

generally extracted during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been
reported at 1 in 10 and/or 1 in 20 samples respectively, the sample
volume submitted was insufficient in order to satisfy

laboratory QA/QC protocols.

When samples are received where certain analytes are outside of
recommended technical holding times (THTSs), the analysis has
proceeded. Where analytes are on the verge of breaching THTSs,
every effort will be made to analyse within the THT or as

soon as practicable.
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ENVIROLAB

SERVICES

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

SAMPLE RECEIPT ADVICE

Client:

Environmental Investigation Services
PO Box 976

North Ryde BC NSW 1670

Attention:  Brendan Page

Sample log in details:
Yourreference:

Envirolab Reference:

Datereceived:

Date results expected to be reported:

Samples received in appropriate condition for analysis:

No. of samples provided
Turnaround time requested:
Temperature on receipt (°C)
Cooling Method:

Sampling Date Provided:

Comments:

ph: 029888 5000
Fax: 029888 5001

E25921KP, Pymble
98737

10/10/13

17/10/13

YES

37 soils
Standard
10.5

Ice

YES

Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.

extra BH106 1.0-1.1, BH108 0.4-0.5

Contact details:

Please direct any queries to Aileen Hie or Jacinta Hurst

ph: 02 9910 6200 fax: 02 9910 6201

email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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SAMPLE AND CHAIN OF CU

sTODY FORM

m_..<=o_mw Services Pty Ltd
12 Ashley Street
Chatswood NSW 2067
Phone: (02} Q9106200
Fax: (02] 99106201

Attention: Afleen

EIS Job Number: E25921KP

Date Results Required: Standard

2

FROM:

Environmental Investigation Services
Rear 115 Wicks Road
Macquarie Park NSW 2113
Phone: (02} 9888 5000

Fax: (02) 9888 5004

Contact: Brendan Page

k]

Sheet
Project: Proposed Development
Location: Pymble
mm:,.u_mj APC Tests Required
w | &
Date Lab Borehole/ Depth | Sample sample | 81 8 b
Sampled |Ref: Sample (m) |Container PID | pescription| § R
P *| Number slal”®

Asbesto

Sample Preservation:

In esky on ice

Glass jar +

FiLL

Lio..a MISF

Asb Bag

Glags jar +

Asb Bag

10 /1

I/Ambient

Glass jar +

Asb Bag

ES\

Glass jar +

! Asb Bag

[Remarks ﬁoﬂBmBmEnﬁﬂ.o: Timits required):

xm__spc_msma By: Date: Time: Received By \C \_ o\_ 3
,\?@W ooy anf | v 1mieo






SAMPLE AND CHAIN OF CUSTODY FORM

TO:

Envirolab Services Pty Ltd
12 Ashley Street
Chatswood NSW 2067
Phone: (02) 99106200

Fax: (02} 99106201

Attention: Aileen

EIS Job Number: E?5921KP

Date Results Required: Standard

Sheet Q’

(2

*mmbE

Environmental Investigation Services
Rear 115 Wicks Road

Macquarie Park NSW 2113
Phone: (02) 9888 5000

Fax: (02) 9888 5004

Contact: Brendan Page

Project: Proposed Development

Location: Pymble

Sample Preservation:

In esky on ice

Sampler: _ APC Tests Required
© @ »
Date Lab Boreholef Depth | Sample sample | 8 ) g | & 2
Sampled |Ref: Sample {m)} | Container PID Description| § £lgl 2
‘] Number Sl1817| 2
69~ Glass jar +
4-10-13 B ‘o O | fw

Glass

jar +

Asb
Glass
Asb

jar +
Bag

Glass jar +
Asb Bag
Glass jarE
Glass jar +
Asb Bag
Remarks {comments/detection limits required):
Relinquished By: Date: Time: Received By: 1o _\._ O \h w
PT

1330
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APPENDIX C
Abbreviations, Sampling Protocols and QA/QC Definitions






AGST
AHD
ALTPQL
ANZECC
ASS
BA/DA
B(a)P
BGL
BH
BOM
BTEX
cocC
CLM
CMP
CsSMm
CT
DBYD
DEC
DECC
DECCW
DWE
DO

DP
DaQls
DQOs
EC

Eh

ElLs
ENM
EMP
ESA
FR

GAI
GlLs
GPS
Hazmat
HILs
HM
HMTVs
LNAPLs
NATA
NDLR
NEPC
NEPM
NHMRC
NSW EPA
MGA
OCPs
OEH
OPPs
PAH
PASS

ABBREVIATIONS

Above Ground Storage Tank
Australian Height Datum
All Less than PQL

Australian and New Zealand Environment Conservation Council

Acid Sulfate Soil

Building Approval and Development Application
Benzo(a)pyrene

Below Ground Level

Borehole

Bureau of Meteorology

Benzene, Toluene, Ethylbenzene, Xylene
Chain of Custody documentation
Contaminated Land Management
Construction Management Plan
Conceptual Site Model

Contamination Threshold

Dial Before You Dig

[

l§ 'll
(il

Department of Environment and Conservation (now part of OEH)
Department of Environment and Climate Change (now part of OEH)
Department of Environment, Climate Change and Water (now part of OEH)

NSW Department of Water and Energy
Dissolved Oxygen

Deposited Plan

Data Quality Indicators

Data Quality Objective

Electrical Conductivity

Redox Potential

Ecological Investigation Levels

Excavated Natural Material

Environmental Management Plan
Environmental Site Assessment

Field Rinsate

General Approvals of Immobilisation
Groundwater Investigation Levels

Global Positioning System

Hazardous Materials Assessment

Health Based Investigation Level

Heavy Metals

Hardness Modified Trigger Values

Light Non-Aqueous Phase Liquids

National Association of Testing Authorities
Not Detected at Limit of Reporting
National Environmental Protection Council
National Environmental Protection Measure
National Health and Medical Research Council
Environmental Protection Authority of NSW
Map Grid of Australia

Organochlorine Pesticides

NSW Office of Environment and Heritage
Organophosphate Pesticides

Polycyclic Aromatic Hydrocarbons
Potential ASS






PCC
PCBs
PID
POEO
PPIL
PQL
RAP
RL
QA/QC
RPD
SAC
SAQP
SAS
SCC
SD
SEPP
sPOCAS
SPT
SVOCs
SWL
TB
TCLP
TDS
TP
TPH
TRH
TS
USEPA
UCL
UPSS
UST
VENM
VOCs
WC
WHS

ABBREVIATIONS

Potential Contaminants of Concern
Polychlorinated Biphenyls

Photo-ionisation Detector

Protection of Environmental Operations
Provisional Phyto-toxicity Investigation Levels
Practical Quantitation Limit

Remediation Action Plan

Reduced Leve

Quality Assurance and Quality Control
Relative Percentage Difference

Site Assessment Criteria

Sampling, Analysis and Quality Plan

Site Audit Statement

Specific Contamination Concentration
Standard Deviation

State Environmental Planning Policy
suspension Peroxide Oxidation Combined Acidity and Sulfate
Standard Penetration Test

Semi-Volatile Organic Compounds
Standing Water Level

Trip Blank

Toxicity Characteristic Leaching Procedure
Total Dissolved Solids

Test Pit

Total Petroleum Hydrocarbons

Total Recoverable Hydrocarbons

Trip Spike

United States Environmental Protection Agency
Upper Confidence Limit

Underground Petroleum Storage Systems
Underground Storage Tank

Virgin Excavated Natural Material

Volatile Organic Compounds

Waste Classification

Workplace, Health and Safety

[

l§ 'll
(il
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SOIL AND GROUNDWATER SAMPLING PROTOCOLS

These protocols specify the basic procedures to be used when sampling soils or groundwater
for environmental site assessments undertaken by EIS. The purpose of these protocols is to
provide standard methods for: sampling, decontamination procedures for sampling equipment,
sample preservation, sample storage and sample handling. Deviations from these procedures
must be recorded.

Soil Sampling

a)
b)

c)
d)
e)

f)

h)

k)

Prepare a test pit/borehole log.

Layout sampling equipment on clean plastic sheeting to prevent direct contact with
ground surface. The work area should be at a distance from the drill/rig excavator such
that the drill rig/excavator can operate in a safe manner.

Ensure all sampling equipment has been decontaminated prior to use.

Remove any surface debris from the immediate area of the sampling location.

Collect samples and place in glass jar with a Teflon seal. This should be undertaken as
quickly as possibly to prevent the loss of volatiles. |If possible, fill the glass jars
completely.

Collect samples for asbestos analysis and place in a zip-lock plastic bag.

Label the jar and/or bag with the EIS job number, sample location (eg. BH1), sampling
depth interval and date. If more than one sample container is used, this should also be
indicated (eg. 2 = Sample jar 1 of 2 jars).

Photoionisation detector (PID) screening of volatile organic compounds (VOCs) should be
undertaken on samples using the soil sample headspace method. Headspace
measurements are taken following equilibration of the headspace gasses in partly filled
zip-lock plastic bags. PID headspace data is recorded on the borehole/test pit log and the
chain of custody forms.

Record the lithology of the sample and sample depth on the borehole/test pit log in
accordance with AS1726-1993%2,

Store the sample in a sample container cooled with ice or chill packs. On completion of
the sampling the sample container should be delivered to the lab immediately or stored in
the refrigerator prior to delivery to the lab. All samples are preserved in accordance with
AS 4482.1:2005, AS 4482.2:1999 and AS/NZS 5667.1:1998.

Check for the presence of groundwater after completion of each borehole using an
electronic dip metre or water whistle. Boreholes should be left open until the end of
fieldwork. All groundwater levels in the boreholes should be rechecked on the completion
of the fieldwork.

Backfill the boreholes/test pits with the excavation cuttings or clean sand prior to leaving
the site.

Decontamination Procedures for Soil Sampling Equipment

a)

b)

c)

d)
e)

f)

All of the equipment associated with the soil sampling procedure should be
decontaminated between every sampling location.

The following equipment and materials are required for the decontamination procedure:

» Phosphate free detergent (Decon 90)

» Potable water

»  Stiff brushes

» Plastic sheets

Ensure the decontamination materials are clean prior to proceeding with the
decontamination.

Fill both buckets with clean potable water and add phosphate free detergent to one bucket.

In the bucket containing the detergent scrub the sampling equipment until all the material
attached to the equipment has been removed.

Rinse sampling equipment in the bucket containing potable water.

22 Geotechnical Site Investigations, Standards Australia 1993 (AS1726-1993)
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g) Place cleaned equipment on clean plastic sheets.

If all materials are not removed by this procedure, high-pressure water cleaning is
recommended. If any equipment is not completely decontaminated by both these processes that
equipment should not be used until it has been thoroughly cleaned.

Groundwater Sampling

Groundwater samples are more sensitive to contamination than soil samples and therefore
adhesion to this protocol is particularly important to obtain reliable, reproducible results. The
recommendations detailed in AS/NZS 5667.1:1998 are considered to form a minimum standard.

The basis of this protocol is to maintain the security of the borehole and obtain accurate and
representative groundwater samples. The following procedure should be used for collection of
groundwater samples from previously installed groundwater monitoring wells.

a) After monitoring well installation, at least three bore volumes should be pumped from the
monitoring wells (well development) to remove any water introduced during the drilling
process and/or the water that is disturbed during installation of the monitoring well. This
should be completed prior to purging and sampling.

b) Groundwater monitoring wells should then be left to recharge for at least three days before
purging and sampling. Prior to purging or sampling the condition of each well should
observed and any anomalies recorded on the field data sheets. The following information
should be noted: the condition of the well, noting any signs of damage, tampering or
complete destruction; the condition and operation of the well lock; the condition of the
protective casing and the cement footing (raised or cracked); and, the presence of water
between protective casing and well.

c) Take the groundwater level from the collar of the piezometer/monitoring well using an
electronic dip meter. The collar level should be taken (if required) during the site visit
using a dumpy level and staff.

d) Purging and sampling of piezometers/monitoring wells is done on the same site visit when
using micro-purge (or low flow) techniques. Layout and organize all equipment
associated with groundwater sampling in a location where they will not interfere with the
sampling procedure and will not pose a risk of contaminating samples. Equipment
generally required includes:

Micropore filtration system or Stericup single-use filters (for heavy metals samples).

Filter paper for Micropore filtration system.

Bucket with volume increments.

Sample containers: teflon bottles with 1 ml nitric acid, 75mL glass vials with 1 mL

hydrochloric acid, 1 L amber glass bottles.

Bucket with volume increments.

Flow cell.

pH/EC/Eh/T meters.

Plastic drums used for transportation of purged water.

Esky and ice.

Nitrile gloves.

Distilled water (for cleaning).

Electronic dip meter.

Micro-purge pump pack and pump head.

Air and water tubing for Micro-purge.

Groundwater sampling forms.

e) If single-use stericup filtration is not being used, clean the Micropore filtration system
thoroughly with distilled water prior to use and between each sample. Filter paper should
be changed between samples. 0.45um filter paper should be placed below the glass fibre
filter paper in the filtration system.

f) Ensure all non-disposable sampling equipment is decontaminated or that new disposable
equipment is available prior to any work commencing at a new location. The procedure
for decontamination of groundwater equipment is outlined at the end of this section.

YV VYVYY
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h)

j)
k)

m)
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Disposable gloves should be used whenever samples are taken to protect the sampler and
to assist in avoidance of contamination.

Groundwater samples are obtained from the monitoring wells using low flow/micro-purge
sampling equipment to reduce the disturbance of the water column and loss of volatiles.
During pumping to purge the well, the pH, temperature, conductivity, dissolved oxygen,
redox potential and groundwater levels are monitored (where possible) using calibrated
field instruments to assess the development of steady state conditions. Steady state
conditions are generally considered to have been achieved when the difference in the pH
measurements was less than 0.2 units and the difference in conductivity was less than 10%.
All measurements are recorded on specific data sheets.

Once steady state conditions are considered to have been achieved, groundwater samples
are obtained directly from the pump tubing and placed in appropriate glass bottles, BTEX
vials or plastic bottles.

All samples are preserved in accordance with water sampling requirements detailed in the
NEPM 1999 and placed in an insulated container with ice. Groundwater samples are
preserved by immediate storage in an insulated sample container with ice in accordance
with AS/NZS 5667.1:1998.

Record the sample on the appropriate log in accordance with AS1726:1993. At the end
of each water sampling complete a chain of custody form.

Decontamination Procedures for Groundwater Sampling Equipment

a)

b)

c)

d)

e)
f)
s)]
h)
i)

All of the equipment associated with the groundwater sampling procedure (other than
single-use items) should be decontaminated between every sampling location.

The following equipment and materials are required for the decontamination procedure:

» Phosphate free detergent.

» Potable water.

» Distilled water

» Plastic Sheets or bulk bags (plastic bags)

Fill one bucket with clean potable water and phosphate free detergent, and one bucket
with distilled water.

Flush potable water and detergent through pump head. Wash sampling equipment and
pump head using brushes in the bucket containing detergent until all materials attached to
the equipment are removed.

Flush pump head with distilled water.

Change water and detergent solution after each sampling location.

Rinse sampling equipment in the bucket containing distilled water.

Place cleaned equipment on clean plastic sheets.

If all materials are not removed by this procedure that equipment should not be used until
it has been thoroughly cleaned
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QA/QC DEFINITIONS

The QA/QC terms used in this report are defined below. The definitions are in accordance with
US EPA publication SW-846, entitled Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (1994%°) methods and those described in Environmental Sampling
and Analysis, A Practical Guide, (H. Keith 199124,

Practical Quantitation Limit (PQL), Limit of Reporting (LOR) and Estimated Quantitation
Limit (EQL)

These terms all refer to the concentration above which results can be expressed with a
minimum 95% confidence level. The laboratory reporting limits are generally set at ten
times the standard deviation for the Method Detection limit (MDL) for each specific analyte.
For the purposes of this report the LOR, PQL, and EQL are considered to be equivalent.

When assessing laboratory data it should be borne in mind that values at or near the PQL have
two important limitations.“The uncertainty of the measurement value can approach, and
even equal, the reported value. Secondly, confirmation of the analytes reported is
virtually impossible unless identification uses highly selective methods. These issues diminish
when reliably measurable amounts of analytes are present. Accordingly, legal and regulatory
actions should be limited to data at or above the reliable detection limit” Keith 1991.

Precision

The degree to which data generated from repeated measurements differ from one another due
to random errors. Precision is measured using the standard deviation or Relative Percent
Difference (RPD). Acceptable targets for precision in this report will be less than 50%
RPD for concentrations greater than ten times the PQL, less than 75% RPD for concentrations
between five and ten times the PQL and less than 100% RPD for concentrations that are less
than five times the PQL.

Accuracy

Accuracy is a measure of the agreement between an experimental result and the true value of
the parameter being measured. The assessment of accuracy for an analysis can be achieved
through the analysis of known reference materials or assessed by the analysis of surrogates,
field blanks, trip spikes and matrix spikes.

The proximity of an averaged result to the true value, where all random errors have been
statistically removed. Accuracy is measured by percent recovery. Acceptable limits for accuracy
generally lie between 70% to 130% recoveries. Certain laboratory methods may allow for
values that lie outside these limits.

Representativeness

Representativeness expresses the degree to which sample data accurately and precisely
represents a characteristic of a population, parameter variations at a sampling point, or an
environmental condition. Representativeness is primarily dependent upon the design and
implementation of the sampling program. Representativeness of the data is partially ensured by
the avoidance of contamination, adherence to sample handing and analysis protocols and use of
proper chain-of-custody and documentation procedures.

Completeness

Completeness is a measure of the number of valid measurements in a data set compared to the
total number of measurements made and overall performance against DQls. The following
information is assessed for completeness:

23 SW-846: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, US EPA, 1994 (US EPA
SW-846)
24 Environmental Sampling and Analysis, A Practical Guide, Keith, H, 1991 (Keith 1991)
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Chain-of-custody forms;

Sample receipt form;

All sample results reported;

All blank data reported;

All laboratory duplicate and RPDs calculated;

All surrogate spike data reported;

All matrix spike and lab control spike (LCS) data reported and RPDs calculated;
Spike recovery acceptable limits reported; and

NATA stamp on reports.

VVVVYVYVYY

Comparability

Comparability is the evaluation of the similarity of conditions (eg. sample depth, sample

homogeneity) under which separate sets of data are produced. Data comparability checks

include a bias assessment that may arise from the following sources:

> Collection and analysis of samples by different personnel;

> Use of different techniques;

> Collection and analysis by the same personnel using the same methods but at different
times; and

> Spatial and temporal changes (due to environmental dynamics).

Blanks
The purpose of laboratory and field blanks is to check for artifacts and interferences that may
arise during sampling and analysis.

Matrix Spikes

Samples are spiked with laboratory grade standards to detect interactive effects between the
sample matrix and the analytes being measured. Matrix Spikes are reported as a percent
recovery and are prepared for 1 in every 20 samples. Sample batches that contain less than
20 samples may be reported with a Matrix Spike from another batch. The percent recovery is
calculated using the formula below. Acceptable recovery limits are 70% to 130%.

(Spike Sample Result — Sample Result) x 100
Concentration of Spike Added

Surrogate Spikes

Samples are spiked with a known concentration of compounds that are chemically related to the
analyte being investigated but unlikely to be detected in the environment. The purpose of the
Surrogate Spikes is to check the accuracy of the analytical technique. Surrogate Spikes are
reported as percent recovery.

Duplicates
Laboratory duplicates measure precision, expressed as Relative Percent Difference. Duplicates
are prepared from a single field sample and analysed as two separate extraction
procedures in the laboratory. The RPD is calculated using the formula where D1 is the sample
concentration and D2 is the duplicate sample concentration:

(D1 - D2) x 100

{(D1 + D2)/2}
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